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Abstract: Hashimoto’s encephalopathy (HE) is a very rate condition characterized by various clinical features con-
sisting of psychiatric manifestations, seizures and focal neurologic deficits. In this study, three Hashimoto’s en-
cephalopathy cases were reported, including two female patients and one male patient. The two female patients 
(22-year-old and 49-year-old) were presented with brainstem involvement and the symptoms progressed gradually. 
The 70-year-old male patient was diagnosed with space-occupying lesion that seemed to be malignant, but the 
symptom was substantially ameliorated right after glucocorticoid therapy. Pathological studies indicate abnormal 
blood vessels are important in the progression of the disease. Compared with current reports, the male case was 
the first patient diagnosed of Hashimoto’s encephalopathy but presented with malignant features and local occu-
pying effect. Intracranial lesions were found in all of the three patients, but these lesions responded well to gluco-
corticoid therapy. And the lesions were remarkably reduced after treatment. Meanwhile, the prognosis of diffuse 
Hashimoto’s encephalopathy is better than the vascular type.
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Introduction

Hashimotob encephalopathy (HE), a rare auto-
immune disease with unknown origin, is re- 
ferred to as non-vasculitic autoimmune ence- 
phalopathy/meningoencephalitis. Hashimoto’s 
thyroiditis or steroid responsive encephalopa-
thy associated with autoimmune. HE cases are 
often described with unexplained symptoms 
including psychiatric manifestations, seizures, 
cognitive impairment and coma. HE is a rare 
disease with an estimated prevalence of 2 per 
100,000 people. The mean age of symptoms’ 
onset ranges from 45 to 55 years. The condi-
tion is more frequently found in females than in 
males, with a ratio of ~5:1. [1, 2]. More than 
100 scientific articles on Hashimoto’s Ence- 
phalopathy have been reported and published 
between 2000 and 2013 (http://hesaonline.
org/links-to-scientific-articles-and-published-
case-reports). But limited progress has been 
made in the exploration of effective therapies, 
and steroids remain the first line treatment for 
this condition. Here, three cases were covered 
here including 2 female and 1 male patients, 

and female patients were presented with brain-
stem involvement and the symptoms pro-
gressed gradually. The male one was diagnosed 
with space-occupying lesion in the brain that 
seemed to be malignant. However, the intracra-
nial lesions were significantly reduced after glu-
cocorticoid treatment.  

Materials and methods

Case report

Case 1: A 49-year-old previously healthy woman 
was admitted to hospital with a history of hic-
cupping for 2 months, gait instability for 1 
month, urinary retention for 4 days, and weak-
ness of limbs accompanied with dyspnea for 1 
day on Jan 15 2012. She has been hospitalized 
2 months ago due to hiccupping, nausea and 
vomiting. After symptomatic treatment, symp-
toms were ameliorated. She also described ver-
tigo, gait instability and diplopia which has last-
ed for one mouth. Urinary retention came out 4 
days ago accompanied with dysphagia, cough 
and hoarseness. One day before hospitaliza-
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tion, the patient experienced limbs weakness, 
dyspnea, and discontinuous unconsciousness. 
The physical examination was otherwise nor-
mal except impaired consciousness, mild dys-
arthria, and bluntness of light reflex. Meanwhile, 
physical examination also revealed nystagmus, 
weakened extremities’ muscle strength (grad-
ed II), increased lower muscular tension, hypo-
reflexia in limb tendon, and positive Babinski 
sign. Her past medical history was unremark-
able. Results of electromyography (EMG) and 
head CT were negative. Electroencephalogram 

(EEG) images indicated widespread mild abnor-
malities, and AQP4 test was negative. The 
results of cerebrospinal fluid tests showed that 
the concentration of protein was 0.4 g/L and 
the cell count was 5*106/L, there were no white 
blood cells. The concentrations of glucose, 
sodium and chlorine were normal. Magnetic 
resonance imaging (MRI) of the brain showed 
T2 (long) and FLAIR (high) signal in right dorsal 
side of medulla oblongata and connection 
between medulla oblongata and cervical spi-
nal. And T2 (long) and FLAIR (high) signal with 

Figure 1. Head MRI in case 1. A. T2 (long) and FLAIR (high) signal with symmetric distribution were detected in 
both sides of pons at the time of diagnosis. B. After 3 months, the MRI revealed reductions of abnormal signals 
in the same places as described above. C. After two years, repeats of MRI imaging showed that the abnormalities 
observed before in the brain was gone.

Figure 2. Head MRI in case 2. A. The head MRI performed at the time of diagnosis revealed high T2 signals and 
FLAIR signals in both dorsal sides of midbrain and right dorsal side of pons. B. After 3 months, high FLAIR signals 
in right dorsal side of medulla oblongata and the junction between medulla oblongata and cervical spinal still exist.
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symmetric distribution were detected in both 
sides of pons (Figure 1A). Thyroid function 
tests were performed (FT3 4.1 pmol/L, FT4 
12.9 pmol/L, TSH 1.0 μIU/mL, aTPOAb 686.9 
U/mL). She was treated using r-globulin (0.4 g/
kg/d) twice, from Jan 16 to Jan 20 and then 
from Jan 29 to Feb 1. Simultaneously, she was 
treated using methylprednisolone (500 mg/d) 

from Jan 20 to Jan 22, and the dose then was 
reduced to 250 mg/d, 125 mg/d, 60 mg/d, and 
30 mg/d every three days. Finally, the dose was 
set to be methylprednisolone 16 mg/d for three 
days. After the treatment, the symptoms 
improved remarkably, and thyroid function 
tests indicated the same (FT3 3.9 pmol/L, FT4 
12.8 pmol/L, TSH 0.9 μIU/mL, aTPOAb 269.6 

Figure 3. Head MRI in case 3. A. Head MRI indicated that the left frontal lobe veins was infarcted, and other le-
sions were not excluded. B. Head MRI showed occupying lesions in both frontal lobes and the left parietal lobe with 
uneven enhancement. C. Head MRI one month later indicated that areas of lesions and edema were obviously 
smaller in the same sites, and the midline shift was relieved. D. Rechecked brain MRI of the patient with continuous 
medication after two years.
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U/mL). The patient continued methylpredniso-
lone at a dose of 16 mg/d after discharged, 
and maintained treatment with gradually re- 
duced dose. After 3 months, the patient was 
still on methylprednisolone, and the MRI re- 
vealed reductions of abnormal signals in the 
same places as described above (Figure 1B). 
Thyroid function came out as FT3 4.39 pmol/L, 
FT4 13.11 pmol/L, TSH 1.03 uIU/mL, aTPOAb 
268 U/mL. The patient took hormone orally for 
two years, and there was no recurrence of 
symptoms. Repeats of MRI imaging showed 
that the abnormalities observed before in the 
brain was gone (Figure 1C).

Case 2: The 22-year-old female accountant 
complaining about dizziness and double vision 
for 3 months, hiccupping and vomiting for 1 
month. She was hospitalized on Feb 28 2012. 
Physical examination: clear consciousness and 
eloquent speech, rough nystagmus in the right 
eye and slight nystagmus in the left eye, sensi-
tive light reflex, blunt pharyngeal reflex, muscle 
strength of both upper limbs graded V, muscle 
strength of both lower limbs graded IV, active 
tendon reflexes in both upper limbs, tendon 
hyperreflexia in both lower limbs, positive ankle 
clonus, positive Babinski sign on both sides, 
positive Romberg sign, and hypaesthesia on 
the left side of body. Past medical history was 
unremarkable. The results of head MRI per-
formed 3 months ago revealed high T2 signals 
and FLAIR signals in both dorsal sides of mid-
brain and right dorsal side of pons (Figure 2A). 
These abnormalities reduced or disappeared 
when examined again, but high FLAIR signals in 
right dorsal side of medulla oblongata and the 
junction between medulla oblongata and cervi-
cal spinal still exist (Figure 2B). Thyroid function 
tests after admission came out as FT3 4.93 
pmol/L, FT4 17.15 pmol/L, TSH 18.39 μIU/mL, 
aTPOAb>1300 U/mL, ATG 2733 U/mL. The 
ultrasound imaging results of thyroid revealed 
enlargement of the echo, and low echo on the 
right lobe. Electroencephalogram and cerebro-
spinal fluid tests were negative, as well as the 
AQP4 tests The patient was diagnosed with 
Hashimoto’s thyroiditis, and subclinical hypo-
thyroidism. She was treated with Thyroxine (25 
μg/d), and methylprednisolone (1000 mg/d) 
from March 2 to March 4. Then, the dose of 
methylprednisolone was reduced to 500 mg/d 
and 60 mg/d every three days after. When the 
treatment was finished, the symptoms were 

ameliorated. The patient continued methyl-
prednisolone after discharged, with its dose 
gradually reduced, and was treated with 
Tthyroxine as well at the same dose. 3 months 
later, the patient came back with methylpred-
nisolone stopped for one month already. She 
reported blurred vision in her right eye. After 
examined with ophthalmofundoscope, mild 
edema and obscure was observed on the right 
side, and then the patient was diagnosed with 
optic nerve inflammation. Head MRI showed 
that abnormal signals in the brainstem disap-
peared, and thyroid function tests came out as 
FT3 4.04 pmol/L, FT4 14.26 pmol/L, TSH 
37.96 μIU/mL, aTPOAb>1300 U/mL. Follow-up 
investigations showed no recurrence of the 
symptoms as she was kept on the treatment of 
Hashimoto encephalopathy. 

Case 3: A 70-year-old male retired worker was 
complaining with alalia for 40 days and admit-
ted on Nov 14 2011. Physical examinations: 
clear consciousness, impaired speech, limb 
muscle strength graded V, normal limb muscu-
lar tension and limb tendon reflexes, negative 
Babinski sign. He was diagnosed with hypothy-
roidism for 8 years. Head MRI results indicated 
that the left frontal lobe veins was infarcted, 
and other lesions were not excluded (Figure 
3A). After treated with therapies of antiplatelet, 
anticoagulation, and circulation improvement, 
symptoms was ameliorated and the patient 
was discharged. Then, the patient came back 
again on Apr 5 in 2012 with a complaint of pro-
gressive right-sided hemiparesis and logagno-
sia for 1 month, aconuresis and dysphagia for 6 
days. Physical examinations: clear conscious-
ness, deteriorated memory, slow response, 
motor aphasia, shallow nasolabial sulcus on 
the right side, drooping angulus oris on the right 
side, muscle strength of the right limbs graded 
III, muscle strength of the left limbs graded V, 
normal limb muscle tension, active limb tendon 
reflexes, and negative Babinski sign. Thyroid 
function results: FT3 2.37 pmol/L, FT4 8.04 
pmol/L, TSH 78.95 uIU/mL, aTPOAb>1300 U/
mL. Electroencephalogram showed extensive 
abnormalities, while both the AQP4 and cere-
brospinal fluid testes were negative. Head MRI 
results showed occupying lesions in both fron-
tal lobes and the left parietal lobe with uneven 
enhancement. Both metastatic tumors and 
glioblastoma were considered according to the 
results described as above. Both MRA and MRV 
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revealed nothing (Figure 3B), as well as the CT 
of the lung. The patient was treated with 
Thyroxine (75 μg/d) and hexadecadrol (10 
mg/d) from April 6 to April 14, and the dose of 
hexadecadrol was then reduced to 5 mg/d. The 
patient was discharged because the symptoms 
were obviously improved. He was advised to 
continue prednisone (30 mg/d) and Thyroxine, 
with the dose of prednisone gradually reduced. 
The patient came back 1 month later, still on 
methylprednisolone. Thyroid function tests: 
FT3 3.94 pmol/L, FT4 12.82 pmol/L, TSH 
25.56 μIU/mL, aTPOAb 524.2 U/mL. Head MRI 
restuls indicated that areas of lesions and 
edema were obviously smaller in the same 
sites, and the midline shift was relieved (Figure 
3C). The patient was on follow-up clinic for 2 
years, and he was back to normal life with con-
tinuous medication. Rechecked brain MRI was 
shown in Figure 3D.

Discussion

Case 1 came with intractable hiccupping which 
gradually progressed to stumbling and uros-
chesis, and her medulla and respiratory mus-
cles were involved later on. Finally, uncon-
sciousness and dyspnea appeared, and MRI 
results indicated abnormal signals in medulla 
and pons. The symptoms were obviously im- 
proved after the steroid therapy, his aTPOAb tit-
ter was reduced and encephalic lesions was 
obviously ameliorated as well. These results 
implied that damaged medulla could be the 
cause of initial symptoms in these patients with 
Hashimoto’s encephalopathy, and then pro-
gressed to a stage on which the corticospinal 
tract was involved. The patients can benefit 
from the steroid therapy, which may be an 
important feature of Hashimoto’s encephalopa-
thy. Case 2 was admitted due to dizziness, 
which then processed to hiccupping and vomit-
ing. Nervous system examination indicated 
damage in medulla, pons and cerebellar pedun-
cle. MRI characteristics of the patient were: 
lesions in midbrain and pons were worse as the 
disease progressed (the possibility that the 
patient was ever treated using steroid was not 
excluded) and gradually disappeared, but the 
new lesion was detected in medulla and junc-
tion of medulla and cervical spinal (the new 
lesion was also derived from improper decre-
ment or termination of the steroid). Similar to 
most patients with Hashimoto’s encephalopa-

thy, the patient responded quickly to the ste-
roid treatment, but she stopped the steroid by 
herself and this leaded to optic neuritis (The 
symptom was not accompanied with damaged 
spinal cord. According to previous medical his-
tory, diagnose of the optic nerve myelitis was 
not supported). Head MRI results was negative. 
The patient developed strong dependency on 
steroid, as shown by the increased aTPOAb titer 
when the optic neuritis appeared Case 3 was 
about a male patient. Hashimoto encephalopa-
thy was rare in males, and this was a chronic 
case. Lesion was located in subcortical white 
matter, and it could be a malignant lesion 
because MRI detection showed obvious space 
occupying effect, obvious midline shift and 
edema. The symptoms were obviously improved 
after the steroid treatment, and MRI also 
showed that midline shift and edema were 
resolved. According to published reports, the 
patient in this case was the first one with hashi-
moto’s encephalopathy that we found malig-
nant lesion with obvious space occupying 
effect. 

Clinical features of Hashimoto’s encephalopa-
thy have been divided into two types [3]: ① 
blood vessel type: acute stroke-like onset, clini-
cal manifestations include hemiplegia, apha-
sia, partial anesthesia, ataxia, pyramidal tract 
symptoms, cerebellum symptoms, and mild 
cognitive impairment; ② diffusive type: slow-
onset, clinical manifestations include drowsi-
ness, myoclonus, stupid, epileptic seizure, me- 
grim, mental disorder and disturbance of con-
sciousness. Other clinical manifestations are 
presented as: atypical choreic movements, de- 
pression, stiff man syndrome, salatal muscles 
tremor, creutzfeldt-jakob disease, headache 
and fatigue [2, 4, 5]. Symptoms are usually 
periodical, some of them could end up with 
spontaneous remissions, and some could ben-
efit from the steroid treatment. For some 
female patients, the onset of symptoms paral-
lels with the menstrual cycles, and symptoms 
could be ameliorated or even cured if medica-
tions are used to disturb menstrual cycles. 
Clinical manifestations in elder patients lack 
special features, so it is difficult to diagnose 
and the prognosis is usually poor. This is par-
ticularly true when it comes to the impairment 
of cognitive functions [6]. Hashimoto’s enceph-
alopathy is also accompanied with other auto-
immune diseases. A report including 20 cases 
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demonstrated that about 30% of the patients 
can be diagnosed with other autoimmune  
diseases, including type-I diabetes, SLE and 
Sjogren’s syndrome. 

However, it’s still not clear whether the connec-
tion between autoimmune thyroid disease and 
Hashimoto encephalopathy exists or not. For 
patients with Hashimoto’s encephalopathy, the 
results of thyroid function tests could turn out 
to be normal, subclinical hypothyroidism or 
hypothyroidism, subclinical hyperthyroidism or 
hyperthyroidism. Of these, patients with sub-
clinical hypothyroidism are most common [4, 
7]. No significant correlation has been found 
between improved nervous system symptoms 
and the improvement of thyroid functions. 
Although both Grave’s disease and Hashimoto’s 
encephalopathy are autoimmune thyroid dis-
eases, patients with Hashimoto encephalopa-
thy are rarely diagnosed with subclinical hyper-
thyroidism or hyperthyroidism. Payer et al. [8] 
and Chong et al. [9] reported that among 6 
patients who were found to be subclinical 
hyperthyroidism or hyperthyroidism, 2 of them 
were diagnosed with subclinical hyperthyroid-
ism, and 4 were diagnosed with hyperthyroid-
ism (thyrotoxicosis). Neurological symptoms in 
one patient with hyperthyroidism would not be 
remarkably improved after anti-thyroid medica-
tion, but the symptoms could be significantly 
improved with the steroid treatment. 

Two types of antibodies, against TSH receptor 
and thyroid gland [1], play important roles in 
the pathogenesis of autoimmune thyroid dis-
ease. Compared with the first type of antibod-
ies, the second type could be more important 
in the pathogenesis of Hashimoto’s thyroiditis, 
including anti-peroxidase antibodies, anti-glob-
ulin antibody and anti-sodium-iodine symporter 
antibodies. Almost all patients with Hashimoto’s 
encephalopathy can be detected with high 
titers of anti-peroxidase antibodies in serum [1, 
2]. However, Anti-peroxidase antibodies could 
also be detected in about 10% of the healthy 
population, especially in women. The antibody 
is also found in many cerebropathy and autoim-
mune diseases, the anti-thyroid antibodies can 
be detected in serums from patients with 
tumor, abnormal hyperplasia of the bone mar-
row, and patients with hepatitis treated by 
interferon and interleukin-1 and colony stimu-
lating factor. However, once interferon and the 

other related medications are stopped, the 
titers of these antibodies decrease spontane-
ously [10]. Furthermore, the generation of anti-
thyroid antibodys shows correlation with vari-
ous genotypes. Literature has shown that HLA 
B8 and DR3 haplotype have correlations with 
atrophic thyroiditis, and HLA DR5 haplotype in 
the white people has correlation with autoim-
mune goiter. Although some autoimmune thy-
roid diseases are connected to genotypes, no 
cases of hereditary Hashimoto encephalopathy 
has been reported [11-14]. Meanwhile, there is 
no evidence supporting that anti-thyroid anti-
body promotes the occurrence of Hashimoto’s 
encephalopathy, but most scholars believed 
that autoimmune factors contribute to occur-
rence of Hashimoto’s encephalopathy, while no 
significant correlation has been detected be- 
tween degree of antibody and the severity of 
the disease [4, 5, 15]. Therefore, it’s proposed 
that the autoimmune factors participating in 
the pathogenesis of thyroid diseases may acti-
vate the autoimmune factors that can cause 
Hashimoto’s encephalopathy, In this report, 
symptoms of the first and last patients were 
improved after the steroid treatment, and 
aTPOAb titer decreased significantly. The sec-
ond patient was diagnosed with optic neuritis 
the steroid was stopped, and aTPOAb titer 
increased remarkably. These findings imply 
that aTPOAb titer may be an indicator reflecting 
the progress of disease.

Some reports indicated that generation anti-
neuron antibodies cause brain atrophy in 
patients with Hashimoto’s encephalopathy [6, 
16, 17]. Apart from anti-thyroid antibodies, 
another antibody named anti-α-enolization 
antibody was found in the serum of patients 
with Hashimoto’s encephalopathy, but this anti-
body could not be found healthy people and in 
patients with other neuronal diseases. There- 
fore, this antibody may be the one of the diag-
nostic markers for Hashimoto’s encephalopa-
thy [18, 19]. Another report found a anti-neuron 
antibody that can recognize a 36kDa antigen 
[20]. Then, anti-myelin basic protein antibodies 
and anti-bovine cerebrosides antibodies were 
detected in these patients, and these antibod-
ies showed that pathogenesis of Hashimoto’s 
encephalopathy may also involve a sery of 
autoantibodies against the central nervous 
system. 
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According to limited cases reported, the patho-
logical characteristics of this disease can be 
divided into three types [1, 4, 21]: ① vascular 
inflammatory lesions: lymphocytes cells infil-
trating into the brain tissues and meninges 
through the blood vessels nearby; ② demyelin-
ating lesions; ③ non-vascular autoimmune 
meningoencephalitis: complete vascular struc-
ture, inflammatory cells infiltration detected in 
brain and meninges, mild gliosis. Nicoline 
Schiess et al. collected 9 cases with pathologi-
cal reports [22]: One of them was found with 
ventricle enlargement, 5 cases were detected 
with lymphocyte infiltration, and anti-neuron 
antibodies were found in only one of them.

Taken together, the pathogenesis of Hashimo- 
to’s encephalopathy is still unclear. Pathological 
studies indicate abnormal blood vessels are 
important in the progression of the disease. 
Vasculopathy leads to cerebral ischemic anoxia 
and edema that further cause relevant clinical 
manifestations (blood vessel type or diffusive 
type), and the fact that symptoms can be 
improved using steroid treatment indirectly 
supports the idea [5]. In the report, Case 3 was 
treated with therapies of antiplatelet, anticoag-
ulation and circulation improvement when the 
disease was initially diagnosed, symptoms 
were then improved, which implies that vascu-
lar factors may play a role in initial pathogene-
sis of Hashimoto’s encephalopathy. Demye- 
linating lesions and the vascular inflammatory 
autoimmune meningoencephalitis suggest that 
autoantibodies contribute to occurrence of the 
disease. Some autoantibodies, including anti-
thyroid antibodies, anti-α-enolization antibod-
ies, anti-myelin basic antibodies and anti-
bovine cerebrosides antibodies have been 
detected, but the pathophysiological signifi-
cance of them remains unclear. Although no 
significant correlation has been proven be- 
tween the impairment of nervous system and 
thyroid gland dysfunction, anti-thyroid antibod-
ies do not directly contribute to the damages to 
neurons, but excessive secretion of TSH may 
cause damage to brain tissues in multiple ways 
[2, 3]. Therefore, the underlying mechanisms of 
thyroid dysfunction and the pathogenesis of 
Hashimoto’s encephalopathy couldn’t be se- 
parated. 

Accessory examinations

Indeed, except for the high titers of autoanti-
bodies that can be detected in serum, other 

auxiliary examinations in Hashimoto’s enceph-
alopathy can also help with the diagnosis and 
surveillance.

Electroencephalogram

Nonspecific slowing of background activity is a 
feature of Hashimoto’s encephalopathy, which 
may reflect severity of lesion and could be used 
as a predictor for the progression of disease 
and effects of treatment [1, 3, 4]. There are 
90% patients whose diffusive slow waves are 
distributed in the frontal and temporal lobes 
[15, 21].

Cerebrospinal fluid tests

Protein concentrations are increased (fluctua-
tion: 0.48-2.98 g/L) in cerebrospinal fluid 
among 75-80% of the patients with Hashimoto’s 
encephalopathy, accompanied with mild in- 
crease in lymphocyte counts. Synthesis of IgG 
in cerebrospinal fluid also increases, but oligo-
clonal bands are detected only in a small num-
ber of patients and anti-thyroid antibodies can 
be found in some of the patients, circulating 
immune complexes and 14-3-3 protein in cere-
brospinal fluid. However, the specificities of 
these markers have not been satisfying [1, 15]. 

Imaging

No specific features in imaging have been vali-
dated for the diagnosis of Hashimoto’s enceph-
alopathy. The results of CT and MRI could be 
negative for most of the patients, and in some 
patients, abnormal T2 high signal can be 
detected in the subcortical white matter. These 
abnormalities can disappear with the improve-
ment of disease conditions [3, 4]. While no 
abnormalities could be observed in cerebral 
angiogram and MRA examination, some pa- 
tients show reduced perfusion in cortex and 
basal ganglia when examined with SPECT. 
However, for these patients, the results of PET 
would usually be negative [1, 4]. 

Diagnosis and differential diagnosis

As no reliable diagnostic criteria for Hashimoto’s 
encephalopathy has been validated, the diag-
nosis of this disease should be after the exclu-
sions of infections, metabolic disorders, intoxi-
cation and tumor, when faced with patients 
suffering from diffusive cognitive dysfunctions 
or regional brain disorders and presented with 
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high titers of anti-thyroid antibodies. According 
to Chong et al. [23], diagnosis of Hashimoto’s 
encephalopathy should meet the following 
three points: cognitive disorder; cerebrospinal 
fluid analysis that can exclude infectious dis-
eases; and high titers of anti-thyroid antibodies 
in serum. 

Gianluca Tamagno et al. [24] proposed diagno-
sis criteria: Requirements: ① acute or subacute 
onset, focal neurological signs and symptoms 
or diffuse nervous system damage; ② relevant 
autoimmune thyroid diseases exist; ③ thyroid 
dysfunctions could not explain occurrence the 
nervous system symptoms and signs; ④ ex- 
clude infection, metabolic disorders, intoxica-
tion and other neurologic disorder; ⑤ respon-
sive to the steroid treatment.

Other conditions considered: ① high titers of 
anti-thyroid antibodies; ② cerebrospinal fluid 
protein increase but the count of cells is nor-
mal; ③ non-specific EEG abnormalities.

“Definite” diagnosis: satisfy all requirements 
and other conditions; “highly possible” diagno-
sis: satisfy all requirements and one of the 
other conditions; “maybe” diagnosis: satisfy all 
requirements only. 

Differential diagnosis of Hashimoto’s ence- 
phalopathy includes [1, 5, 25]: Progressive 
dementia-Sporadic Creutzfeldt-Jakob disease, 
Alzheimer’s disease, dementia with Lewy bod-
ies, and corticobasal degeneration. Of these, 
sporadic Creutzfeldt-Jakob disease is present-
ed with progressive dementia, psychiatric sym- 
ptoms, myoclonus, and ataxia. 14-3-3 protein 
can be detected in the cerebrospinal fluid. 
These symptoms are similar to Hashimoto’s 
encephalopathy, but characteristic 3 Hz spike 
and ware complex could only be found in the 
electroencephalogram for sporadic Creutzfeldt-
Jakob disease. Meanwhile, it doesn’t respond 
to the steroid treatment and progresses ra- 
pidly.

Central nervous system vasculitis-stroke-like 
symptoms, some patients have no obvious 
abnormity shown in the results of MRI and cere-
brovascular examination, and the disease is 
sensitive to steroid and other immunosuppres-
sion treatments. However, the titer of anti-thy-
roid antibodies is always normal. 

Autoimmune pituitary gland inflammation-auto-
immune pituitary gland inflammation has cor-
relations with Hashimoto’s thyroiditis, and high 
titers of anti-peroxidase antibodies can also 
found in serum. However, the disease is accom-
panied with disturbance of water and electro-
lyte, ACTH deficiency, abnormal MRI signals in 
sellar. The anti-pituitary antibody is positive in 
some of the patients. 

Limbic encephalitis-similar symptoms and si- 
gns of Hashimoto’s thyroiditis can also be found 
in limbic encephalitis, and the latter can be 
divided into limbic encephalitis associated with 
paraneoplastic syndrome and limbic encephali-
tis associated with none paraneoplastic syn-
drome. Limbic encephalitis associated with 
paraneoplastic syndrome can be presented 
with tumor lesions, and tumor cells can gener-
ate antibodies against neurons that contrib-
utes to occurrence of the disease. Anti-pero- 
xidase antibodies are always negative, and 
patients with this disease respond poorly to the 
steroid treatment. Limbic encephalitis associ-
ated with none paraneoplastic syndrome is 
always presented with complex partial seizures 
and parahypnosis, which is related to the anti-
bodies against the voltage-gated potassium 
channels in serum, but not anti-peroxidase 
antibodies. Abnormally high T2 signal could be 
found in the medial temporal lobe, and the dis-
ease is sensitive to steroid treatment.

Moreover, other factors, including the central 
nervous system infection, toxic encephalopa-
thy, autoimmune vasculitis, migraine coma and 
acute disseminated encephalomyelitis should 
be differentiated with Hashimoto’s thyroiditis.

Treatment and prognosis

High-dose prednisone treatment (1-2 mg/kg) is 
the first choice, but the dose should be slowly 
reduced to avoid recurrence. Most patients 
need to maintain steroid treatment for a long 
time (4-10 years). After using prednisone for 
4-6 weeks, symptoms are improved and the 
dose can be slowly reduced; Another choice 
could be prednisone (1000 mg) for 3-5 days 
and then reducing the dose, and then orally 
taking small dose of steroid for a long time [1, 
15]. For those patients who are not sensitive to 
the steroid treatment, azathioprine combined 
with steroid, IVIG/plasma exchange, cyclophos-
phamide or methotrexate can be considered. 
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TYSABRI [5, 24] is the ideal medication for 
treating Hashimoto’s thyroiditis. For some 
patients with seizure, the utilization of steroid 
prior to antiepileptic therapy may be effective, 
and simple antiepileptic treatment may aggra-
vate the symptoms of epilepsy. And the abnor-
malities shown in electroencephalogram will 
also be more obvious [5, 15]. For those patients 
with hypothyroidism or subclinical hypothyroid-
ism, no correlation has been found between 
thyroxine therapy and outcomes of the disease. 
However, it’s believed that thyroxine therapy 
should be provided for those patients with thy-
roid dysfunction (for example, oral thyroxine or 
anti-thyroid drugs), although these treatments 
won’t change the prognosis significantly [4, 21, 
26-28].

Clinic symptoms of most patients can be 
improved with steroid treatment, with electro-
encephalogram results returning to normal.  
But serum thyroid antibody is still high even 
after the treatment. Compared with adults, chil-
dren with Hashimoto’s encephalopathy may 
suffer from sequel, including cognitive defe- 
cts, despite of early diagnosis and treatment 
[3]. Meanwhile, the prognosis of diffuse 
Hashimoto’s encephalopathy is better than the 
vascular type [21].
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