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ABSTRACT

Neurological and/or psychiatric signs and symptoms 

can characterizise the clinical picture of encephalopathy as-

sociated with autoimmune thyroid diseases and high lev-

els of serum antithyroid autoantibodies. To the best of our 

knowledge, the literature does not include data on neuro-

logical abnormalities in patients with autoimmune thyroid 

diseases without encephalopathy. Th erefore, the aim of this 

study was to analyse the neurological signs and symptoms 

that are not associated with a previously identifi ed disease 

in patients with autoimmune thyroid diseases. Th is study 

included 66 patients who were diagnosed with autoimmune 

thyroid disease. Before the neurological examination, a de-

tailed history of neurological symptoms was obtained for 

each patient. No neurological symptoms had been present 

before the test in 47 of 66 patients (71%). Of the remain-

ing 19 patients (29%), 13 of 66 (20%) patients had head-

ache. Among patients with headache, the concentrations of 

thyroid peroxidise antibodies were slightly higher than in 

patients without headache, though the diff erence was not 

statistically signifi cant (p=0.380, Mann-Whitney test). Th e 

patients who took part in this study complained of other neu-

rological symptoms including vertigo (two patients, 3.0%), 

tingling of hands (two patients, 3.0%), transient weakness 

of one leg (one patient, 1.5%) and forgetfulness (one patient, 

1.5%). Electroencephalography was performed only in pa-

tients with neurological symptoms and was normal in all 

of these patients. Hashimoto encephalopathy is probably 

not as rare as predicted, but, among our patients with auto-

immune thyroid disease, we did not recognise any patients 

meeting the required diagnostic criteria for encephalopathy. 

Some of our patients had headache, which was not linked 

with any previously identifi ed disease.
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SAŽETAK

Simptomi i znaci neuroloških i/ili psihijatrijskih bolesti 

(ili: Neurološki i/ili psihijatrijski simptomi) čine kliničku 

sliku encefalopatije koja je povezana sa autoimunskom 

bolešću štitaste žlezde i visokom koncentracijom atitireoid-

nih autoantitela u serumu obolelih. Prema našem saznanju, 

nema podataka o tome da li postoje diskretni neutrološki 

poremećaji kod pacijenata sa autominskom bolešću štitaste 

žlezde bez prethodno dijagnostifi kovane encefalopatije. 

Cilj našeg rada je da se ispita da li kod obolelih od auto-

imunske bolesti štitaste žlezde postoje neurološki simptomi i 

znaci koji se ne mogu povezati sa (objasniti) ranije poznatim 

bolestima. U ispitivanje je uključeno 66 pacijenata sa dijag-

nostifi kovanom autoimunskom bolešću štitaste žlezde. Pre 

pregleda uzeta je detaljna anamneza o simptomima koji mogu 

biti prouzrokovani neurološkim bolestima ispitanika. Bez 

neuroloških simptoma bilo je 47 (71%) pacijenata. Od preosta-

lih 19/66 (29%) pacijenata, 13/66 (20%) pacijenata imalo je 

glavobolju. U podgrupi pacijenata sa glavoboljom, koncentraci-

ja antitela specifi čnih za tireoidnu peroksidazu bila je nešto 

veća nego kod pacijenata bez glavobolje, ali razlika nije bila 

statistički značajna (p=0.380, Mann-Whitney test). Od drugih 

simptoma, pacijenti uključeni u ovo ispitivanje žalili su se na 

vrtoglavicu (dva pacijenta, 3.0%), trnjenje ruku (dva pacijenta, 

3.0%), prolaznu slabost jedne noge (jedan pacijent, 1.5%) i zab-

oravnost (jedan pacijent,1.5%). Elektroencefalografi ja je urad-

jena samo kod pacijenata sa neurološkim simptomima i nalazi 

su bili normalni kod svih ispitanika. Hashimoto encefalopatija 

je verovatno češća nego što se pretpostavlja, ali kod naših paci-

jenata sa autoimunskom bolešću štitaste žlezde nije nadjen ni-

jedan pacijent koji bi zadovoljio potrebne dijagnostičke kriteri-

jume. Deo naših pacijenata imao je glavobolju, koja se ne može 

povezati sa ranije poznatim bolestima.

Ključne reči: autoimunska bolest štitaste žlezde, encefa-

lopatija, tireoidna peroksidaza, antitela, glavobolja

Abbreviations: Abs - autoantibodies, AITD - Autoimmune thyroid diseases , fT4 - free thyroxine , GD - Graves’ disease,

HE - Hashimoto encephalopathy, HT - Hashimoto’s thyroiditis, TPO - thyroid peroxidise , TSH - thyroid stimulating hormone



124

INTRODUCTION

Autoimmune thyroid diseases (AITD) are complex dis-

eases that have cellular and humeral immune responses 

targeted at the thyroid gland (1, 2, 3). AITD include Hash-

imoto’s thyroiditis (HT) and Graves’ disease (GD), both 

of which involve the infiltration of the thyroid by T and B 

cells that are reactive with thyroid antigens and production 

of antithyroid autoantibodies (4, 5, 6, 7). Encephalopathy 

associated with autoimmune thyroid diseases and high lev-

els of serum antithyroid antibodies was first described in 

1966 (8, 9, 10) and was named Hashimoto encephalopathy 

(HE). Since then, more than one hundred cases have been 

reported, demonstrating a direct link between AITD and 

the development of encephalopathy (11, 12). The preva-

lence of HE is 2.1/100,000 (13). Neurological and/or psy-

chiatric signs and symptoms are constituents of the clinical 

picture of HE. The clinical features can be quite variable. 

The most frequent clinical manifestations include stroke-

like episodes and a constellation of signs that mimics 

Creutzfeldt-Jakob disease. The most frequent signs are ep-

ileptic seizures, subacute confusion, myoclonus, cognitive 

impairment or dementia, fluctuations in consciousness, 

ataxia, tremor, personality disturbances, vertigo, headache, 

etc. (14). Although rare, HE may be an under-recognised 

condition because its clinical presentation overlaps with 

common neurological and psychiatric disorders. 

To the best of our knowledge, there isare no data in the 

literature on neurological abnormalities in patients with 

AITD without encephalopathy. For that reason, the aim of 

this study was to analyse the neurological signs and symp-

toms in patients with AITD that cannot be associated with 

any previously identified disease. 

MATERIAL AND METHODS

This study was conducted from October-December of 

2009 at the Centre of Nuclear Medicine and the Depart-

ment of Neurology, Clinical Centre Kragujevac, and it was 

approved by the Ethics Committee of the Clinical Centre 

Kragujevac. 

The study included 66 patients. All blood samples were 

originally obtained for diagnostic purposes. Blood samples 

(10 ml) were obtained from each patient and the serum was 

separated by centrifugation at 2000 rpm  for 15 minutes. 

The sera were frozen at -20°C  for storage and then were 

thawed and assayed. After increased concentrations of thy-

roid peroxidise autoantibodies (TPO Abs) were found, the 

patients were informed about the study protocol and were 

included in the study for further testing. Additionally, con-

centrations of free thyroxine (fT4) and thyroid stimulating 

hormone (TSH) were measured from the collected sera.

The concentration of TPO Abs was measured using 

a radioligand assay (TPO-Ab-CT, Cis-Biointernational, 

France) according to the manufacturer’s instructions. The 

lower detection limit for this assay was 8U/ml. The cut off 

value of autoantibodies specific for thyroid peroxidase was 

determined based on the manufacturer ‘s recommenda-

tions. The measured TPO Ab values were analysed based 

on a value of 130 U/ml; autoantibody concentrations high-

er than 130 U/mL were considered “positive”. 

The concentration of free thyroxine was measured us-

ing a radioimmunoassay (Cis-Biointernational, France). 

The detection limit for this assay was 0.5 pg/ml, with a ref-

erence range of 7-18 pg/ml.

The concentration of thyroid stimulating hormone was 

measured using an immunoradiometric assay (IRMA TSH, 

Zemun, Serbia) with a detection limit of 0.056 mIU/L and 

a reference range 0.3-5.5 mIU/L. 

A detailed history of symptoms that could be associ-

ated with neurological diseases was obtained before the 

neurological examination. The patient answered questions 

about his or her symptoms, which may have resembled a 

cerebrovascular accident, Creutzfeldt-Jakob  disease, de-

mentia, epilepsy, myelopathy, damage to the peripheral 

nervous system and cerebellar syndrome (15). We did not 

examine mental status. Any symptoms potentially associ-

ated with HE were carefully recorded. The neurological 

examination assessed the cranial nerves, the central and 

peripheral nervous system and cognitive function. We 

assessed cognitive function with the mini-mental status 

exam (MMSE). Impaired cognitive function indicative of 

dementia (MMSE score of less than 24) was not detected 

in any of our patients. Two independent neurologists per-

formed the neurological examination on all of the patients. 

We used a set of clinical criteria for the diagnosis of defi-

nite, probable or possible HE, established by Tamagno et 

al. (16). Mental function was not examined.  

Electroencephalography (EEG) was performed only in 

patients with neurological symptoms. EEG was recorded 

with a Nihon Kohden 9200J/K apparatus with 25 elec-

trodes placed in accordance with the 10/20 system. 

The results obtained were analysed using descriptive 

statistical methods and the Mann-Whitney test (rank sum 

test). The tests were conducted using SPSS 10.0 and the 

MS EXCEL  programme.

RESULTS

This study included 66 patients diagnosed with auto-

immune thyroid disease, including 64 women (97%) and 

2 men (3%). The mean age was 50 years and the SD was 

12.19 years. The youngest patient was 22 years old while 

the age of the oldest patient was 75 years. The distribution 

of patients by age is shown in Figure 1.

Figure 1. 
All patients had increased levels of TPO antibodies. 

The average value of TPO Ab was 4,176 U/mL (minimal 

concentration 280 U/ml, maximum 12125 U/ml), with a 

SD of 2,887 U/mL. During testing, 52 subjects (9%) had 

normal thyroid function, 6 (9%) had subclinical hypothy-

roidism, 3 (4%) had overt hypothyroidism, 2 (3%) had sub-

clinical hyperthyroidism and 3 (5%) had overt hyperthy-

roidism (Figure 2).
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Figure 2. 
Of the 66 patients, 47 (71%) had no neurological symp-

toms before the test. Of the remaining 19 patients (29%), 

13/66 patients (20% of the total) had headache. One patient 

had been diagnosed with temporal arteritis, and the other 

patients had no known neurological or vascular disorders 

that occur with headache. In the patients with headache, 

the concentrations of TPO Abs were slightly higher than in 

the patients without headache, but the difference was not 

statistically significant (p=0.380, Mann-Whitney test). Pa-

tients who took part in this study also complained of other 

neurological symptoms. Two patients (3%), one of whom 

had diabetes mellitus (DM), complained of vertigo. Two 

patients (3%), one of whom had arterial hypertension, also 

complained of tingling of the hands. One patient (1.5%) 

complained of transient weakness of one leg, and one pa-

tient (1.5%) who also had Raynaud’s disease and Sjogren’s 

syndrome complained of forgetfulness. The distribution of 

neurological symptoms is shown in Figure 3. The EEG was 

normal in all these patients.

Figure 3. 
We found several patients with symptoms of suspected 

HE: 71% of patients had no symptoms, 20% had headaches, 

3% had vertigo, 3% had tingling of the hands, 1.5% had 

transient weakness of the legs and 1.5% had forgetfulness. 

The patient with forgetfulness had an MMSE score greater 

than 24. Of these patients, none met the required diagnos-

tic criteria for HE.

In our group of patients, 10 of 66 (15.1%) had been 

treated for neurological diseases. Of these, 4 of 66 (6.1%) 

had polyneuropathy (of these, 3 had DM ). Brain infarct 

had been diagnosed in 4 of 65 (6.1%). One patient had been 

diagnosed with a transient ischemic attack of the posterior 

circulation, and another patient had been diagnosed with 

multiple sclerosis. It is interesting to note that, among the 

patients with previous brain infarction, one had hyperten-

sion while another patient had diseases of the connective 

tissue (Sjogren’s syndrome and Raynaud’s disease), while 

the remaining two (one of whom was 47 years old at the 

time of brain infarction) had not had any known systemic 

or vascular diseases. 

DISCUSSION

The neurological signs and symptoms of 66 patients 

with autoimmune thyroid disease are presented in this pa-

per. The AITD was confirmed by increased concentrations 

of TPO Abs in patients’ sera. 

The most common symptom among our patients was 

headache, which was found in 20% of the subjects. The 

other symptoms were present to a significantly lesser ex-

tent. Among all of the patients but one who experienced 

headache, there were no previously diagnosed diseases 

that were contributory. Headache as a symptom of pos-

terior reversible encephalopathy syndrome have already 

Figure 1. Age of patients with autoimmune thyroid disease.

Figure 2. Th yroid function in patients with 

autoimmune thyroid disease and elevated 

concentrations of TPO Abs.

Figure 3. Neurological symptoms in pa-

tients with autoimmune thyroid disease and 

elevated concentrations of TPO Abs

been presented in patients with AITD (17, 18) and in 

other autoimmune diseases, especially systemic lupus 

erythematosus (19, 20). 

Given that there are no data on the frequency of 

headache in patients without TPO Abs, the frequency 

of headache found in our patients could be compared 

only with data from the literature the frequency of head-
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ache in general population. According to the published 

data (21, 22), the frequency of headache varies from 

8.4% to 30% and depends on many factors that were not 

examined in our study. Because the percentage of our 

patients with headache fits the frequency of headache 

in the general population, we cannot conclude that the 

headaches in our patients with AITD areis connected 

with the anti-thyroid autoimmune process. However, 

because the causes of headache are numerous and have 

not been thoroughly researched, the possibility that the 

headache experienced by some of our patients is con-

nected with AITD cannot be excluded.

In patients with headache, the concentrations of TPO 

Abs were slightly higher than in patients without headache, 

but the difference was not statistically significant. To the 

best of our knowledge, there are no data in the literature 

about the connection between thyroid peroxidase autoan-

tibodies and headache. Although high titres of anti-TPO 

antibodies were found in almost 100% of cases of reported 

Hashimoto encephalopathy, the anti-TPO antibody titre 

did not correlate with the severity of the disease (23). 

Other neurological signs and symptoms were found 

in one or two patients, and the majority of these could be 

related to a neurological disease that had been previously 

diagnosed. For this reason, we will not pay particular at-

tention to those symptoms in this discussion. 

HE is probably not as rare as predicted. However, among 

our patients with autoimmune thyroid disease, we did not 

recognise any patients thatwho met diagnostic criteria for 

HE. Some of our patients suffered from headache that was 

not related to any previously identified disease.
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