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Abstract Six patients with Hashi- 
moto thyroiditis (HT) and associated 
encephalopathy (HE) are described 
and compared with 14 well-docu- 
mented cases retrieved from the liter- 
ature. HE typically affects patients 
when they are euthyroid and, in an 
appropriate clinical situation, an- 
tithyroid autoantibodies are the main 
indicators of HE. Since clinical fea- 
tures of HE are unspecific, other ae- 
tiologies such as infectious, meta- 
bolic, toxic, vascular, neoplastic, and 
paraneoplastic causes have to be ex- 
cluded. Our own six cases and those 
from the literature show that two 
types of initial clinical presentation 
can be differentiated: a vasculitic 
type with stroke-like episodes and 
mild cognitive impairment in nine 
patients, and a diffuse progressive 
type with dementia, seizures, psy- 
chotic episodes or altered conscious- 

ness in 11 patients. These types may 
overlap, particularly in the long-term 
course without treatment. Response 
to steroids was usually excellent with 
complete remission in 80%. Eighteen 
of the 20 patients were women. 
Characteristic, though unspecific, 
findings were abnormal EEG (90%) 
and CSF (80%). Together with quan- 
titative neuropsychological testing, 
these proved sensitive for monitoring 
the efficacy of therapy. Conversely, 
antithyroid autoantibody titres did 
not correlate with the severity or 
type of clinical presentation. The 
link between HE and HT is not clear. 
A pathogenetic role for antithyroid 
autoantibodies in the central nervous 
system seems unlikely. 
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Introduction 

The prevalence of autoimmune thyroiditis (Hashimoto's 
disease) is difficult to assess since laboratory signs are 
frequent (11% of a general population) but not always as- 
sociated with local or generalized dysthyroid clinical 
symptoms or signs (1.5-3% of a general population) [8, 
20]. Goitre is considered an obligatory feature by some 
authors, but in the late stages of the inflammatory process 
atrophy of the thyroid gland may result. Furthermore, the 
"normal" thyroid volume is variable depending on geo- 
graphical regions. High titres of autoantibodies against 
several thyroid components are characteristic but not ab- 

solutely specific. Definite diagnosis requires needle 
biopsy to show the lymphocytic infiltrations of the thyroid 
gland. Symptoms of metabolic encephalopathy may result 
from hypo- as well as hyperthyroidism [1, 6, 11, 14, 23]. 
Dementia, psychosis ("myxoedema madness"), cerebellar 
ataxia, progressive stupor, coma ("myxoedema coma"), 
seizures, and myoclonus are all well-known central ner- 
vous system complications of hypothyroidism [6, 14, 22, 
23]. It has been recognized, however, for many years that 
the encephalopathy may not progress parallel with thyroid 
dysfunction and may persist if the latter is corrected [4, 
17, 25, 28]. The few case reports in the literature suggest 
that this probably immune-mediated neuroendocrine dis- 
order is rare. The aetiological association between thyroid 
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and bra in  d y s f u n c t i o n  has  b e e n  q u e s t i o n e d  and an au to im-  
m u n e  r eac t ion  as the cause  o f  bo th  o rgans '  d y s f u n c t i o n  

has  b e e n  put  f o r w a r d  [19, 21]. 
D u r i n g  a p e r i o d  o f  2 years  w e  o b s e r v e d  six pa t ien ts  

su f fe r ing  f r o m  a r e v e r s i b l e  e n c e p h a l o p a t h y  a s soc i a t ed  
wi th  e u t h y r o i d  H a s h i m o t o  thyroidi t i s .  A l l  had  s y m p t o m s  
fo r  seve ra l  m o n t h s  to yea r s  and w e r e  o f ten  m i s d i a g n o s e d  
as h a v i n g  a p sych ia t r i c  disorder .  Th i s  d i sease  enti ty,  
H a s h i m o t o  e n c e p h a l o p a t h y ,  p r e d o m i n a n t l y  affects  w o m e n  

and f r equen t l y  p resen t s  as p r o g r e s s i v e  demen t i a .  R e p o r t s  
f r o m  the  l i t e ra ture  and our  o b s e r v a t i o n s  s h o w  a f avou r -  
ab le  p r o g n o s i s  w i t h  i m m u n o s u p p r e s s i v e  t rea tment .  I f  
s y m p t o m s  pers i s t  fo r  years ,  h o w e v e r ,  b ra in  d a m a g e  m a y  
b e c o m e  i r r eve r s ib l e  [14]. Ea r ly  r e c o g n i t i o n  is, t he re fo re ,  
o f  p a r a m o u n t  i m p o r t a n c e  and a trial o f  h i g h - d o s e  s tero id  

t r e a t m e n t  a lways  jus t i f i ed .  

Case reports 

The first three of our six patients are presented in more detail to il- 
lustrate the diagnostic difficulties, the different clinical patterns, 
and the various unsuccessful therapeutic attempts during the pro- 
tracted course of their disease. 

Patient 1 

Six weeks before admission to our department this 47-year-old 
bookkeeper suffered an episode of nocturnal disorientation. A few 
days later she again became confused and complained of headache 
and blurred vision. Subsequently she developed a mild left ataxic 
hemiparesis which recovered completely within a few hours. The 
past medical history was unremarkable and the patient was not tak- 
ing any medication. She was admitted to a regional hospital where 
neurological examination disclosed brisk tendon reflexes without 
focal deficits. She had no fever and the neck was supple. CT of the 
brain revealed a small hypodense area in the left cerebral peduncle 
close to the caudal thalamus. Routine blood tests including white 
cell count and differentiation and the urine were normal. Cere- 
brospinal fluid (CSF) showed a pleocytosis (51 mononuclear 
cells/mm 3) and an elevated protein level (92 mg/dl, normal 48 
mg/dl). Oligoclonal bands were absent. Glucose level was normal 
and an extensive serological and microbiological search was nega- 
tive. Assuming a meningoencephalitis of possible viral origin or a 
Lyme neuroborreliosis, treatment with ceftriaxone and acyclovir 
was given for 2 weeks. One week later the patient suffered a sec- 
ond episode of headache, confusion, speech disturbance and a right 
sensorimotor hemisyndrome. She was readmitted and neuropsy- 
chological testing disclosed a mild sensorimotor aphasia. CT of the 
brain showed a regression of the previously described hypodensity 
whereas cerebral MRI revealed small bilateral subcortical high- 
signal areas on T2-weighted images without gadolinium enhance- 
ment. CSF showed persistent pleocytosis (31 mononuclear cells), a 
protein content of 68 mg/dl and positive oligoclonal bands. The 
patient was admitted to our department, where neurological exam- 
ination was normal and neuropsychological testing showed moder- 
ate cognitive deficits especially of short-term memory. CSF again 
revealed an increased cell count of 169 mononuclear cells/ram 3 
and an elevated protein content of 84 mg/dl. Oligoclonal bands 
were absent this time. An extensive serological search was again 
negative and no special treatment was initiated. A few weeks later 
she suffered from a side-alternating hemisensory deficit associated 
with speech disturbances and apraxia. This third episode lasted for 
l day and the patient was hospitalized once more. Cerebral MRI 

was unchanged. Cerebral angiography, Doppler and duplex sonog- 
raphy of the brain vessels and echocardiography were normal. Re- 
peated EEG disclosed intermittent multifocal theta slow waves 
without epileptic activity associated with an asynchronous slowing 
of the background rhythm. Routine haematological and biochemi- 
cal blood and urine tests were again normal. CSF showed 51 
mononuclear cells/mm 3, a protein content of 48 mg/dl, a normal 
glucose level and no oligoclonal bands. Vasculitis screening and 
angiotensin-converting enzyme measured in blood and CSF were 
negative. Thyroid function was normal and there was no clearcut 
goitre. Thyroid microsomal antibody titre was elevated to 
1/400,000 (normal 1/100), associated with a thyroglobulin anti- 
body titre of 1/400 (normal 1/100). Other autoantibodies were ab- 
sent. Assuming an autoimmune-mediated encephalopathy associ- 
ated with Hashimoto thyroiditis the patient was started on steroids 
(prednisone p.o. 100 mg for 3 days, continued at 50 mg/day). At 
the beginning of treatment two more abortive episodes of sensory 
deficits of a few minutes' duration occurred. 

Subsequent course 

After 3 months of steroid treatment (50 mg/day) CSF was normal 
and antithyroid autoantibodies were negative. EEG was still 
slightly abnormal. Neuropsychological testing did not reveal any 
significant cognitive deficits. During the 18-month period of 
steroid treatment with stow reduction of dosage no further relapses 
occurred. Antithyroid autoantibodies remained negative and EEG 
still showed slight unspecific abnormalities with intermittent 
bitemporal slowing. 

Follow-up 20 months after steroid treatment 

There was a stable clinical course and only a mild subjective con- 
centration handicap. Neurological examination and quantitative 
neuropsychological testing were normal. Thyroid function re- 
mained euthyroid, antithyroid autoantibodies were consistently 
negative, but antinuclear antibodies were slightly positive (titre of 
1/160, normal 1/40) for the first time. EEG and cerebral MRI re- 
mained unchanged. 

Patient 2 

This 50-year-old cook suffered two episodes of transient left hemi- 
paresis associated with speech disturbances within 1 year. Labora- 
tory tests, especially thyroid function, were normal and the patient 
was not taking any medication. Later she complained of headache, 
developed slowly progressive cognitive deficits concerning short- 
term memory and an alteration of personality. At that time clini- 
cally manifest hypothyroidism with a markedly elevated thyroid- 
stimulating hormone (TSH) of 139 mU/1 (normal < 6) and a de- 
creased free T4 of 5 pmol/1 (normal 12-27 pmol/1) was detected. 
Goitre was not observed. Treatment with thyroxine was started. 
Two months later she was admitted to a regional hospital as dis- 
orientation had occurred. Neurological examination disclosed 
brisk tendon reflexes without focal deficits. CT of the brain was 
normal. Laboratory tests again confirmed hypothyroidism with an 
elevated TSH of 80 mU/1 and a free T4 of 10.6 pmol/1. Because of 
elevated thyroid microsomal antibodies with a titre of 1/6,400 
(normal 1/100) with normal results of antibodies against thy- 
roglobulin, an autoimmune thyroiditis (Hashimoto's disease) was 
diagnosed and the thyroxine dosage was increased. Soon after- 
wards the patient was admitted to our department with a severe 
confusional state and psychomotor agitation which was treated 
with high-dose neuroleptic medication (haloperidol). At that time 
the patient was still hypothyroid. Antithyroid autoantibodies were 
present with a highly elevated microsomal antibody titre of 
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1/100,000 (normal 1/100) and a thyroglobulin antibody titre of 
1/400 (normal 1/100). No other endocrinotogical dysfunction was 
detected. Cerebral MRI was normal, but SPECT showed a de- 
creased tracer uptake in the left temporal area. Doppler and duplex 
sonography of the brain vessels and echocardiography were nor- 
mal. Repeated EEG recorded asynchronous slowing of the back- 
ground rhythm with intermittent bitemporal slow delta waves 
without epileptic activity. Repeated CSF examination showed ele- 
vated protein levels ranging from 298 to 168 mg/dl (normal 45 
mg/dl) with normal cell counts and glucose levels. Oligoclonal 
bands were absent. Extensive serological and microbiological 
studies were negative. Routine blood and urine tests including 
serological and vasculitis screening were normal. Despite neu- 
roleptic treatment the confusional state could not be successfully 
handled. Subsequently a generalized epileptic seizure occurred and 
the clinical course deteriorated dramatically when the patient be- 
came comatose and developed high fever. Antiepileptic drug ther- 
apy was initiated. Neurological examination disclosed a left 
hemisyndrome. Thyroid function at this point was normal. She 
then had to be transferred to the intensive care unit, where antibi- 
otic drug therapy was initiated because of persisting fever. When 
her clinical status only slightly improved, steroids were started 
(prednisone p.o. 100 mg/day). Simultaneously, neuroleptic treat- 
ment was maintained. A few days later her mental status rapidly 
improved and she was fully alert. One week later neurological ex- 
amination was normal. 

Subsequent course 

Steroid dosage was slowly tapered and maintained for 4 months. 
Neuroleptics were stopped. During that time no further clinical re- 
lapses occurred; CSF investigations and EEG normalized. The thy- 
roid microsomal antibody titre had decreased to 1/6,400 and thy- 
roglobulin antibodies remained unchanged at 1/400. 

roleptic syndrome, therapy with dantrolene was started and the 
clinical situation only gradually improved. Mild cognitive deficits 
with difficulty in concentration and loss of interest in usual activi- 
ties persisted. In the following 2 years several episodes with con- 
fusion, visual hallucinations and inadequate behaviour in every 
day life occurred. After a series of focal right-sided tonic seizures 
with secondary loss of consciousness the patient was readmitted. 
Cerebral MRI revealed small bilateral subcorticaI hyperintensities 
on T2-weighted images without gadolinium enhancement.  Cere- 
bral angiography was normal. Repeated EEG showed a diffuse 
slowing of background rhythm with intermittent bilateral frontal 
theta-delta waves without epileptic discharges. Repeated CSF in- 
vestigations showed a predominantly mononuclear  pleocytosis 
ranging between 56 and 19 cells/mm ~ with normal protein and glu- 
cose levels. Oligoclonal bands were present. Extensive serological 
and microbiological studies were again negative. Routine blood 
and urine investigations including vasculitis screening were nor- 
mal. Thyroid function was euthyroid, but thyroid microsomal anti- 
bodies were highly elevated with a titre between 1/400,000 and 
1/25,600 (normal 1/100) and thyroglobulin antibodies were posi- 
tive with a titre of 1/400 (normal 1/100). Other autoimmune anti- 
bodies were absent. During the stay in our department the confu- 
sional state suddenly worsened and the patient had to be trans- 
ferred to a psychiatric clinic. During the following year a chronic, 
slowly progressive deterioration of mental status with difficulties 
in everyday life was noticed. In the meantime she had developed 
marked obesity and a goitre was observed. Thyroid functions were 
still euthyroid. Cortisol secretion was normal. CSF again showed a 
mononuclear  pleocytosis of 51 cells/mm 3 and a slightly elevated 
protein level of 48 mg/dl (normal 45). Oligoclonal bands were pre- 
sent. Repeated EEG disclosed slight abnormalities. Assuming an 
autoimmune-mediated encephalopathy associated with a Hashi- 
moto thyroiditis steroid treatment (prednisone p.o. initially 50 
mg/day, later 10 mg/day) was started, more than 3 years after first 
symptoms had occurred. 

Follow-up 24 months after steroid treatment 

There was a stable clinical course without any recurrent episodes 
of neurological or neuropsychological impairment. Neurological 
examination disclosed brisk tendon reflexes without focal signs. 
Quantitative neuropsychologicaI testing was normal. The patient 
had no headache and complained of concentration problems only 
when she was tired. She remained euthyroid under continuous thy- 
roxine treatment. Thyroid microsomal antibodies were still mark- 
edly increased with a titre of 1/25,600, and thyroglobulin antibod- 
ies showed a titre of 1/1,600. EEG was normal. 

Subsequetzt course 

Steroid treatment was maintained for 9 months with an initial dose 
of 50 mg/day. During this period the neuropsychological disorder 
improved considerably. CSF and EEG normalized. The titres of 
antithyroid autoantibodies decreased with a titre of microsomal an- 
tibodies of 1/1,600 and thyroglobulin antibodies of 1/100. Thyroid 
function was euthyroid. Because of side effects steroid treatment 
had to be reduced further. Under this regimen antithyroid autoanti- 
bodies again increased without clinical deterioration (microsomal 
antibodies with a titre of 1/12,800). 

Patient 3 

At  the age of 32 years this woman suffered from intermittent 
episodes of confusion, sleep disturbances and fear of failure since 
the birth of her first child 18 months before. Gradually her weight 
increased to more than 200 pounds (90 kg). As confusion, agita- 
tion and visual hallucinations increased, psychiatric treatment as 
an in-patient was necessary. Under high-dose neuroleptic treat- 
ment she became somnolent, catatonic and developed fever which 
was interpreted as a malignant  neuroleptic syndrome when she was 
admitted to our department. CT of the brain was normal. EEG 
showed diffuse slowing of background rhythm without any signs 
of epileptic activity. CSF revealed a mononuclear  pleocytosis (148 
cells/mm3), an elevated protein content (78 mg/dl; normal 45 
mg/dl) and a normal glucose level. Oligoclonal bands were pre- 
sent. An extensive serological and microbiological search was 
negative. Creatine kinase levels were slightly elevated (760 units; 
normal < 220). Routine blood and urine tests were normal, as was 
vasculitis screening. Based on the diagnosis of a malignant neu- 

Follow-up 27 months after steroid treamwut 

The clinical course was stable without any episodes of confusion 
or psychosis. Neurological and quantitative neuropsychological 
examinations were normal. Substitution with thyroxine has be- 
come necessary because of mild hypothyroidism. Antithyroid au- 
toantibodies persisted at variable titre levels. EEG was normal; 
MRI was not repeated. 

Patient 4 

This 57-year-old housewife was admitted because of progressive 
mental deterioration especially concerning short-term memory for 
several weeks and increasing frequency of psychomotor  seizures 
resistant to anticonvulsive drug treatment. Neurological examina- 
tion was normal, but neuropsychological testing revealed severe 
cognitive deficits. Routine haematological and biochemical blood 
and urine tests were normal. CSF showed a pleocytosis (12 
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mononuclear cells/mm3), a slightly elevated protein content (48 
mg/dl, normal 45 mg/dl), and a normal glucose level. Oligoclonal 
bands were absent. An extensive serological and microbiological 
search was negative. Repeated EEG showed asynchronous slowed 
backgound rhythm with intermittent bitemporal theta slow waves, 
associated with specific epileptic activity. CT of the brain and MRI 
were normal. Initially a viral meningoencephalitis was assumed and 
treatment with acyclovir was given for 10 days without clinical im- 
provement. Thyroid function was normal, but thyroid microsomal 
(titre 1/400, normal 1/100) and thyroglobulin antibodies (titre 1/400, 
normal 1/100) were equally elevated. Needle punction of the en- 
larged thyroid gland revealed a regressive struma nodosa. Assuming 
an autoimmune-mediated encephalopathy associated with Hashi- 
moto thyroiditis the patient was started on high-dose steroids (pred- 
nisone p.o. 150 mg/day). CSF and EEG normalized within 10 days. 
Whereas epileptic seizures ceased completely under anticonvulsive 
drug therapy, there was no improvement in the neuropsychological 
deficits after 3 weeks on high-dose steroids. Two months later, still 
on steroids at a reduced dosage (50 mg/day) which became neces- 
sary because steroid myopathy was evolving, the patient still had no 
seizures. Quantitative neuropsychological testing now showed a 
clear improvement of verbal memory and learning capacity. EEG 
and CSF remained within the normal range.Thyroglobulin antibod- 
ies were negative and microsomal antibodies had decreased signifi- 
cantly (1/100). Steroid treatment (50 mg/day) is being continued. 

Patient 5 

This 33-year old housewife suffered an episode of polydipsia and 
polyuria at the age of 26 years. Partial central diabetes insipidus was 
diagnosed. The origin remained uncertain as a hypophyseal ade- 
noma shown on CT of the brain was very small. She stayed well on 
desmopressin treatment. At the age of 28 years she developed a 
mild primary hypothyroidism. No definite goitre was detected. 
Hashimoto thyroiditis with highly elevated microsomal antibody 
titres (1/6,140, normal 100) and only slightly elevated thyroglobulin 
antibody titres (110; normal 100) was detected. Under thyroxine 
treatment thyroid function normalized with initially persisting ele- 
vated TSH (8.4; normal 4.5). Six months later she suffered an 
episode of vertigo and nausea. Neurological examination revealed 
nystagmus and a loss of sensation on the right side of the face. CSF 
was normal without oligoclonal bands. Thyroid function was euthy- 
roid with elevated TSH and microsomal antibodies. Cerebral MRI 
showed bilateral disseminated high signal on T2-weighted images 
subcortically and in the corpus callosum, and one larger confluent 
lesion (diameter 2 cm) in the right cerebral peduncle. There was no 
enhancement following gadolinium injection. While the neurologi- 
cal symptoms and signs regressed, repeated MRI detected fluctua- 
tion in the location and extension of the cerebral lesions. CSF re- 
mained normal, as did evoked potentials. The last MRI showed per- 
sisting lesions, though clearly diminished in number and size. These 
findings, together with the results of CSF and evoked potentials, 
made multiple sclerosis an unlikely second diagnosis. EEG showed 
an asynchronous, intermittent slowing of background rhythm with 
bitemporal theta wave activity. Neurological examination was re- 
peatedly normal and there was no relapse of vertigo. Under thyrox- 
ine treatment euthyroid function with TSH in the normal range was 
maintained. Elevated microsomal antibody titres persisted, ranging 
between 2,010 and 1,484 (normal 120), but thyroglobulin antibodies 
remained negative. So far steroid treatment has not been started be- 
cause of the paucity of symptoms. 

Patient 6 

This 40-year-old shop assistant had suffered from severe migraine 
attacks during the previous 10 years. She never had auras and the 
frequency was about one every 2 months. She was admitted be- 

cause of persisting, previously unknown bifrontal headache, ver- 
tigo, clumsiness in both hands associated with intermittent tremor 
after mild exercise. Neurological examination revealed a left sen- 
sory hemisyndrome. 

Routine haematological and biochemical blood and urine ex- 
aminations were normal. Thyroid function was euthyroid, but mi- 
crosomal antibodies with a titre of 1/6,400 (normal 100) and thy- 
roglobulin antibodies with a titre of 1/400 (normal 100) were ele- 
vated. There was no definite goitre. CSF was normal. Repeated 
cerebral MRI revealed bilateral subcortical high signal on T2- 
weighted images. EEG was within the normal range. Despite di- 
verse analgesic drug therapies headache persisted. After introduc- 
ing thyroxine as an alternative to thyroiditis treatment pain slightly 
regressed. Elevated titres of microsomal and thyroglobulin anti- 
bodies persisted. In view of the stable clinical course steroid treat- 
ment was not considered necessary. 

Review of the literature 

All reported cases and series from the literature under the general 
heading "Hashimoto thyroiditis and encephalopathy" were re- 
viewed and compared with our patients. We included 14 patients 
in whom clinical aspects and investigations were sufficiently doc- 
umented and reported [4, 5, 9, 15-17, 24, 25, 27, 28]. Eleven pa- 
tients with the supposed diagnosis could not be taken into account 
owing to unavailable or insufficient data, the reports being in ab- 
stract form only [10, 12, 13]. Among the 14 patients, four had as- 
sociated autoimmune disorders (pernicious anaemia, splenic atro- 
phy, primary biliary cirrhosis, glomerulonephritis) [4, 5, 15, 24, 
27]. Diagnosis in the cases considered was based on the presence 
of elevated antithyroid autoantibody titres, the occurrence of neu- 
rological or neuropsychological symptoms when the patients were 
euthyroid and after exclusion of other aetiologies of a diffuse en- 
cephalopathy by appropriate screening for a metabolic, toxic, in- 
fectious and vascular origin. CT of the brain and cerebral angiog- 
raphy were more frequently performed than cerebral MRI, since 
most reports date from the pre-MRI period. 

Results 

A l t o g e t h e r  20 pa t ien ts  ( inc lud ing  the six p re sen t ed  here)  
w i th  su f f i c i en t ly  d o c u m e n t e d  e n c e p h a l o p a t h i e s  a s soc ia t ed  
w i t h  H a s h i m o t o  thyro id i t i s  w e r e  ana ly sed  in deta i l  (Ta- 
bles  1, 2) [4, 5, 9, 15 -17 ,  24, 25,  27, 28]. 

C l in i ca l  f ind ings  

T h e  a v e r a g e  age  w h e n  the first  s y m p t o m s  o c c u r r e d  was  

41 years  ( range  12-58) .  E i g h t e e n  pa t ien ts  (90%)  w e r e  
w o m e n .  E i g h t  o f  the  20 pa t ien ts  had  a go i t re  d o c u m e n t e d  
on  c l in ica l  or  u l t r a sound  examina t i on .  T h e  c l in ica l  pre-  
sen ta t ion  s h o w e d  that  t w o  m a i n  s y n d r o m e s  can  be  dis t in-  
gu i shed ,  a l t hough  an o v e r l a p  o f  the two  m a y  be  obse rved .  
T h e  first  cou ld  be  ca l l ed  the  vasculitic type (9 o f  the 20 
cases ,  Tab le  1) c h a r a c t e r i z e d  by  s t roke- l ike  ep i sodes  wi th  
t rans ien t  foca l  n e u r o l o g i c a l  def ic i t s  w i th  or  w i thou t  cogn i -  
t ive  i m p a i r m e n t  and con fus ion ,  and va r i ab ly  c o m b i n e d  
wi th  ep i lep t ic  se izures  (4/9).  N e u r o l o g i c a l  e x a m i n a t i o n  
m a y  d i s c l o s e  r e s i d u a l  o r  t r a n s i e n t  f o c a l  n e u r o l o g i c a l  
def ic i t s ,  and m i l d  c o g n i t i v e  d i s tu rbances  m a y  be  de t ec t ed  
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Table  1 Summary of clinical findings in our own 6 cases and 14 cases from the literature 

Patient Reference Age/sex Type I Type II Steroids yes/no, Clinical course, follow-up period 
(years) duration 

1 47/1" + Yes, 18 months 

2 50/f + Yes, 6 months 

3 32/f + Yes, 9 months 

4 56/f + Yes, 4 months 

5 28/f + No 

6 40/f + No 

7 Brain 1966 [4] 48/m + Yes, 4 months 

8 Thrush 1974 [28] 37/f + Yes, at least 4 months 

9 Thrush 1974 [28] 56/m + Yes, 7 months 

10 Mauriac 1982 [17] 56/f + Yes,18 months 

11 Latinville 1985 [16] 49/f + No 

12 Shein 1986 [25] 14/f + Yes, 2 months 

13 Shaw 1991 [24] 57/f + Yes, at least 14 months 

14 Shaw 1991 [24] 14/f + Yes, 3 months 

15 Shaw 1991 [24] 18/f + Yes, 6 weeks 

16 Shaw 1991 [24] 58/f + Yes, at Ieast 12 months 

17 Shaw 1991 [24] 56/f + Yes, unknown 

18 Ghawche 1992 [9] 36/f + Yes, 3 months 

19 Claussmann 1994 [5] 35/f + Yes, unknown 

20 Suzuki 1994 [27] 12/f + Yes, unknown 

Complete remission, 20 months 

Complete remission, 2 years 

Mild cognitive deficits, 30 months 

Mild cognitive deficits, steroids continued 

Complete remission, 5 years 

Complete remission, 2 years 

Complete remission, almost 10 years 

Complete remission, 1 year 

2 × relapsing, complete remission for 1 year 

Complete remission, 2 years 

Complete remission, 2 years 

Persistent mild cognitive deficit, 10 months 

Still relapsing, unknown 

Complete remission, unknown 

Seizures continuing, unknown 

Complete rem~sslon, 1 year 

Complete remission, unknown 

Complete rem~sslon, 4 months 

Complete rem~ssaon, 8 months 

Complete rem~ssmn, unknown 

Tab le  2 Paraclinical findings in our own 6 cases and 14 cases 
from the literature (Cytopl. cytoplasmic antithyroid auto-antibod- 
ies; Thyroglob. thyroglobulin antibodies; Others antinuclear (4 pa- 
tients), gastric parietal cell (2), mitochondrial  type 2 (1), smooth 

muscle (1), reticulin (1), renal tubuiin (1); OB oligoclonal banding; 
Slow generalized slow wave activity; Sharp epileptic discharges; 
hits high-signal white matter lesions; + present; - not detected) 

Patient Autoantibodies (titre, if unknown +,++) 

Microsomal Thyroglob. Cytopl. Others 

Cell count 
CSF 
(ram 3) 

CSF OB EEG MRI CT 
Protein CSF Slow, sharp 
(mg/dl) 

1 1/400,000 1/400 

2 1/100,000 1/1,600 + 

3 1/400,000 1/400 

4 1/400 1/400 

5 1/6,140 1/110 

6 1/6,400 1/400 

7 + ++ - 

8 + - 

9 + - 

10 1/31,200 + + 

11 1/6,400 1/12,500 + 

12 1/1,280 + 
13 1/102,400 1/1,600 + - 

14 1/1,600 ++ - 

I5 1/1,600 + 

16 1/1,600 1/10,000 + 

17 1/1,600 

18 1/1,600 1/66 + 

19 ++ i/2,564 + 

20 1/409,600 1/25,600 + 

169 
Normal 

146 

12 

Normal 

Normal 

8 
Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

Normal 

32 

Normal 

Normal 

92 + Slow 

298 - Slow 

78 + Slow 

48 - Slow, sharp 

Normal - Slow 

Normal - Normal 

240 Slow 

130 Slow, sharp 

88 Slow 

140 

55 - Slow, sharp 

66 - Slow, sharp 
92 + Slow 

Normal - Slow 

60 - Slow 

86 Slow 

190 - Slow 

Normal - Slow 

139 

+ Slow 

Hits 

Hits 

Hits 

Normal 

Hits 

Hits 

Normal 

Hits 

Normal 

Atrophy 

Hypodensities 

Normal 

Normal 

Normal 

Hypodensities 

Normal 

Normal 

Ventricular 
dilatation 

Normal 

Normal 

Normal 

Normal 

Normal 

Atrophy 
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by neuropsychological testing. Patients may show an 
acute or subacute severe impairment of consciousness 
with transient somnolence (2/9) or coma (3/9). The clini- 
cal course is relapsing/remitting with symptomless inter- 
vals of variable duration. Some patients complain of per- 
sistent mild concentration problems as a handicap in 
everyday life. The prognosis is usually favourable (Table 
1). The second presenting clinical syndrome may be la- 
belled the d~ffuse progressive type (11 of the 20 cases, 
Table 1) with insidious onset but progressive deterioration 
of mental impairment to dementia (11/11) with confusion, 
psychosis (7/11), somnolence (5/11 ) or coma (9/11). Focal 
or generalized epileptic seizures are regularly present 
(11/11) and myoclonus (3/11) and tremor (3/11) as well as 
ataxia (2/11) may occur. There are no focal neurological 
signs on examination, and neuropsychological testing re- 
veals severe, but variable cognitive deficits. The clinical 
course may show some fluctuation. The prognosis of type 
II is again favourable. On neurological examination brisk 
tendon reflexes and pyramidal tract signs without focal 
deficits were frequently found in both types (17/20). 

pleocytosis. Fluctuations in cell count and protein level 
within the same patient were frequently observed but 
without a clear-cut relation to the clinical status before 
initiation of steroid treatment. In summary, 75% of the pa- 
tients had elevated protein and of these 25% were associ- 
ated with a pleocytosis. Oligoclonal bands were detected 
in 4 of 15 patients. Glucose was always normal. Extensive 
serological and microbiological testing was always nega- 
tive. 

Electroencephalography 

EEG findings were abnormal in 94% (17/18), usually 
nonspecific with asynchronous slowing of background 
rhythm and intermittent diffuse or focal slow wave activ- 
ity (Table 2). Transient epileptic activity was disclosed in 
4 of 18. EEG data were not available for two patients [5, 
17]. Under steroid treatment, the EEG regularly improved 
or normalized (50% each). This effect persisted following 
steroid withdrawal. 

Laboratory results 

Seventeen patients had received thyroxine because of hy- 
pothyroidism. The first neurological symptoms of en- 
cephalopathy usually occurred when thyroid function had 
normalized (18/20). Hashimoto thyroiditis was diagnosed 
in all patients based on positive antithyroid autoantibodies 
(Table 2). Seven patients had thyroid sonography or nee- 
dle biopsy. A persistent disappearance of antibody titres 
without steroid treatment occurred in exceptional cases. 
Most patients showed at least a transient reduction or dis- 
appearence of antibody titres under treatment, which in- 
creased again after steroids had been withdrawn. In the 
three patients treated with thyroxine without steroids, an- 
tithyroid antibody levels showed variable fluctuation. No 
correlation between antibody level and clinical status 
could be observed [16]. 

A combination with other autoimmune disorders was 
present in four patients (distal renal tubular acidosis, per- 
nicious anaemia, splenic atrophy, primary biliary cirrho- 
sis, glomerulonephritis) [4, 5, 15, 24, 27]. Blood sedimen- 
tation rate was normal or variably elevated (7/20); routine 
haematological and biochemical tests of blood and urine 
were normal, as was the angiotensin converting enzyme 
level. 

Cerebrospinal fluid 

CSF was abnormal in 80% (16/19, Table 2). A mononu- 
clear pleocytosis (in 5/16; range 8-169 cells) was regu- 
larly associated with an elevated protein level. Ten pa- 
tients had elevated protein (range 48-298 mg/dl) without 

Neuroradiology 

CT of the brain was normal in 70% (10/14). MRI, per- 
formed in ten patients, was abnormal in six (Table 2). Un- 
specific abnormalities with bilateral subcortical small, 
high signal lesions on T2-weighted images were most fre- 
quently detected. In one case a fluctuation in size and lo- 
calization of high signal areas including an infratentorial 
lesion was shown on serial MRI within 5 years, with no 
correlation with the stable clinical status. In the other pa- 
tients, subsequently investigated at least once by MRI, the 
unspecific lesions persisted independently of steroid treat- 
ment (3 patients), or showed complete regression after 
steroid treatment (1 patient). SPECT was abnormal in two 
of five patients with unspecific patchy tracer uptake [28]. 
Cerebral angiography in ten patients and Doppler/duplex 
sonography of the brain vessels in five patients was nor- 
mal. 

Treatment with steroids 

Seventeen of the patients (85%) were eventually treated 
with steroids, in most cases after other regimens (e.g. neu- 
roleptic drugs, antibiotics, anticonvulsive drugs) proved 
to be ineffective. Most (90%) showed an excellent re- 
sponse to steroid treatment in the long term even after 
treatment had been stopped (longest follow-up period 
without treatment 2.5 years in our series, from 2 to 10 
years in the cases from the literature). The time between 
first occurrence of symptoms and the beginning of steroid 
treatment varied between 3 months and 3 years. There is 
no clear relation between the duration of symptoms before 
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treatment was started and the response. However, irre- 
versible brain damage might be assumed to occur in cases 
of severe, persistent symptoms (like dementia) lasting for 
years. The most rapid clinical improvement following 
steroid treatment could be observed in patients with acute 
or subacute severe deterioration of consciousness (stupor, 
coma) within 1-3 days. The average time from start of 
therapy to significant clinical improvement was usually 
4-6  weeks. Patients with type I encephalopathy usually 
showed a quicker and more complete response to steroids 
than those with type II. The clinical effects under steroid 
treatment were regularly paralleled by a normalization of 
CSF, a reduction or normalization of antithyroid autoanti- 
body levels, and an improvement or normalization of 
EEG. The initial dose of steroids varied between 150 mg 
and 50 mg/p.o, per day (prednisone) and was subse- 
quently slowly reduced. The duration of treatment de- 
pended on the clinical course, thus comprising a period 
between 1 week and 2 years. Few patients were initially 
treated with intravenous high-dose steroids (methylpred- 
nisolone 1 g/day) [5, 9, 24, 27, 28]. 

Following reduction of the steroid dose a relapse was 
observed in eight patients, necessitating an increase in the 
dose again. A combination with other potent immunosup- 
pressive drugs (cyclophosphamide, azathioprine) is a pos- 
sible strategy in order to prevent side-effects if long-term 
steroid treatment is required by the clinical course (2/20) 
[24, 281. 

Discussion 

The term Hashimoto encephalopathy (HE) was used to 
describe a syndrome of persistent or fluctuating neurolog- 
ical and particularly neuropsychological deficits in 
Hashimoto thyroiditis (HT), despite the thyroid hormone 
levels being within the normal range [4, 5, 9, 12, 13, 
15-17, 24, 25, 27, 28]. There is no specific clinical, labo- 
ratory or neuroimaging finding for this entity and the ex- 
clusion of different inflammatory, metabolic, toxic, vascu- 
lar, para- and neoplastic aetiologies is a prerequisite. 
Symptoms of encephalopathy are not necessarily paral- 
leled or preceded by local symptoms of thyroiditis or by 
general symptoms of dysthyroidism [11]. On the other 
hand, autoimmune thyroiditis of the Hashimoto type (HT) 
is well known to take a smoldering and frequently even 
asymptomatic course [8, 11, 19, 20, 22]. Prevalence fig- 
ures in the literature depend on the criteria considered: 
laboratory (11%), histological, local thyroid signs (3%), 
or general dysthyroid symptoms (1.5%) [8, 11, 20]. The 
incidence reported is 4%, increasing with age and show- 
ing an estimated female to male preponderance of at least 
4:1 [8]. Given a prevalence of 1.5% of clinically sympto- 
matic HT [20], encephalopathic complications seem to be 
very rare and there has been no way to prove a causal re- 
lationship to date. 

The aetiology and the pathological basis of this en- 
cephalopathy are not known [15, 16, 21]. Clearly, an en- 
docrine disturbance due to hypo- or hyperthyroidism can 
be excluded since HE presents when thyroid function is 
normal or after hypothyroidism has been corrected by ap- 
propiate substitution. An association between HT and en- 
cephalopathy by chance is a possibility which cannot be 
excluded by the present body of knowledge. In some 
cases, encephalopathy may be due, for example, to multi- 
ple sclerosis. 

An autoimmune cerebral vasculitis or a toxic effect of 
increased thyrotropin-releasing hormone (TRH) on the 
central nervous system has been suggested [9, 16, 17, 24, 
25, 28]. Our clinical and paraclinical findings are compat- 
ible with both these hypotheses. Several lines suggesting 
an autoimmune aetiology exist: (1) laboratory signs indi- 
cating active thyroiditis; (2) CSF findings suggesting an 
inflammatory process; (3) association with other autoim- 
mune disorders such as myasthenia gravis, primary biliary 
cirrhosis, rheumatoid arthritis, or pernicious anaemia [2, 
8, 19]; (4) consistent and often dramatic improvement fol- 
lowing steroid treatment; (5) women being predominantly 
affected (90%); (6) spontaneously fluctuating course with 
remissions and exacerbations in some cases (35%). 
Whether such a putative autoaggressive process is di- 
rected against neuronal or vascular antigens is not clear. 
Some immunological studies suggest a recurrent acute 
disseminated encephalomyelitis as the pathogenetic 
mechanism [12]. Other findings favour a cerebral angiitis 
[16, 25, 26, 28]. The two different clinical presentations 
as outlined in this report may indicate that both mecha- 
nisms may be involved. 

Cerebral and thyroid dysfunction may have a common 
immune dysregulation, e.g. antibodies sharing a common 
T-cell epitope [ 18]. On the other hand, neuronal dysfunc- 
tion may be a consequence of thyroid disease. The mech- 
anism is, however, unclear. There are no findings support- 
ing a role for thyroid autoantibodies. The most relevant 
antibodies against thyroid peroxidase (microsomal anti- 
bodies) do not seem to be the mediators of cytotoxicity to 
the thyroid gland [3]. 

A toxic effect of TRH was suggested by the finding of 
clinical improvement after hormonal treatment restricting 
only TRH secretion despite euthyroidism [9]. Most other 
reports, however, could not confirm this finding [24, 27]. 
Another interesting finding is the high prevalence of au- 
toimmune thyroid disease in kindreds with familial Alz- 
heimer's disease implicating a role for genetic factors [7]. 

In our experience, this clinical entity most probably is 
under-recognized and its frequency underestimated since 
none of our six patients was correctly diagnosed for a con- 
siderable period of time. Most patients were initially diag- 
nosed as having a psychiatric disorder such as depression, 
anxiety or psychosis. Women are predominantly affected 
(90%), with a mean age of 41 years (range 12 to 58) at on- 
set. The possibility of HE should be considered even if 
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titres of antithyroid autoantibodies are low, as has been 
shown for thyroid dysfunction; also, HE should be 
searched for even in the absence of dysthyroid clinical 
symptoms in the face of atypical and polymorphic neu- 
ropsychiatric manifestations. 

Two subtypes of clinical presentation, which however 
may overlap, can be distinguished: 

1. A vasculitic type with stroke-like episodes, which 
may include acute deterioration of consciousness, only 
mild or no cognitive deficits and seizures. EEG shows dif- 
fuse slowing (9/9) but may also disclose focal abnormali- 
ties and epileptic discharges (2/9). CSF findings are ab- 
normal in most cases, but nonspecific. MRI may show 
multifocal hyperintense signals in the white matter (3/9). 

2. A diffuse, progressive type with insidious onset but 
progressive deterioration of mental functions leading to 
dementia with severe mnestic dysfunction, confusion, ag- 
itation, restlessness and hallucinations [11] or inactivity, 
apathy, and social isolation. Consciousness may deterio- 
rate slowly or rather rapidly to somnolence, stupor or 
even coma. Seizures are frequent, whereas ataxia, tremor, 
and myoclonus are rare findings. EEG shows diffuse 
slowing, rarely associated with epileptic discharges. MRI 
or CT is usually normal but may show unspecific multiple 
high-signal areas or mild atrophy. 

In the 20 cases reviewed, from a clinical point of view 
the diffuse progressive type is slightly more frequent than 
the vasculitic type. EEG, CSF and MRI findings, how- 
ever, cannot help distinguish between the two types ac- 
cording to our limited experience to date. There was no 
obvious correlation between the microsomal or thyroglob- 
ulin antibody titres and the type or severity of clinical pre- 
sentation. To search for these autoantibodies, however, is 
the main key to the diagnosis of HE in a suggestive clini- 
cal situation and therefore is critical for the correct diag- 
nosis. The antithyroid autoantibody titres can also be 
taken as a measure of the inflammatory activity and sig- 
nificantly decreased or disappeared during steroid treat- 

ment. After the treatment has been withdrawn, however, 
antibody titres may again increase, not always in associa- 
tion with a clinical relapse. Together with the clinical fea- 
tures, EEG and CSF findings are the cornerstones to es- 
tablishing the diagnosis, although they are all unspecific. 

A young or middle-aged patient, especially if female, 
presenting with the clinical features compatible with HE, 
and who has increased antithyroid autoantibodies and ab- 
normal EEG findings, in our opinion should be treated 
with steroids irrespective of the CSF findings. Steroids 
should be started at a high dose (2-3 mg/kg) for 1 month 
and maintained at least at 1 mg/kg for another 2 4  months 
or until remission of symptoms, and then tapered slowly. 
Best suited to monitor treatment response in our experi- 
ence are EEG, CSF, and quantitative neuropsychological 
testing. EEG either significantly improved or normalized 

- a finding which persisted after steroid treatment had 
been withdrawn. A remission of CSF pleocytosis and nor- 
malization of protein level was the rule. We stress that 
pleocytosis may occur and disappear with steroid treat- 
ment, though isolated elevation of protein is the more 
common CSF abnormality [24]. Quantitative neuropsy- 
chological testing usually (90%) showed dramatic im- 
provement or normalization and was therefore equally ap- 
propriate for treatment monitoring. 

The borders of clinical presentation of HE have not 
been yet clearly defined. However, the option of cure 
from severe, disabling encephalopathy is reason enough 
to consider this entity and to perform the above-men- 
tioned examinations. If other aetiologies, as noted above, 
are excluded or unlikely, we recommend treatment with 
corticosteroids even in cases not presenting with all the 
features (e.g. with normal CSF). 

Note added in proof Barker and coworkers have recently pub- 
lished the case of a patient with encephalopathy associated with 
thyrotoxicosis due to Hashimoto's disease in whom treatment with 
steroids had favourable results. J Neurol Neurosurg Psychiatry 
(1996) 60:234 
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