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Abstract Hashimoto’s encephalopathy (HE) is a rare neu-

ropsychiatric syndrome associated with antithyroid antibod-

ies. It may have an acute onset (episodes of cerebral ischemia,

seizure, and psychosis) or it may present as an indolent form

(depression, cognitive decline, myoclonus, tremors, and

fluctuations in level of consciousness). We here describe a

case of encephalopathy presenting as non-convulsive status

epilepticus associated with Hashimoto’s thyroiditis (HT),

unresponsive to corticosteroid therapy, with improvement

after plasma exchange treatment. A previously healthy

19-year-old woman, presented generalized tonic–clonic sei-

zures. About a month later, she manifested a speech disorder

characterized by difficulties in the production and compre-

hension of language. Within a few days she also developed

confusion and difficulties in recognizing familiar places, with

gradual worsening over time. EEG revealed a non-convulsive

status epilepticus (NCSE). CSF examination showed slightly

elevated cell count and four oligoclonal bands. MRI was

unremarkable, and 18F-FDG brain PET showed widespread

hypometabolism, mostly in posterior regions bilaterally.

Laboratory and ultrasound findings showed signs of HT.

Treatment with steroid was introduced without any

improvement. After five sessions of plasma exchange there

was a decrease of antithyroid antibodies, as well as EEG and

clinical improvement. Three months after discharge 18F-FDG

brain PET showed a complete normalization of the picture,

and the patient was asymptomatic. This report emphasizes the

successful treatment of HE with plasma exchange in a patient

who presented with NCSE. Based on the actual evidence, the

term ‘‘Encephalopathy associated with Hashimoto’s thy-

roiditis’’ may be the most proper. Furthermore, to our

knowledge, this is the first case of an adult patient studied

twice with an 18F-FDG brain PET: prior to treatment with

plasma exchange, and at 3 months follow-up when the patient

was clinically completely asymptomatic. Studies in more

patients are needed to clarify the relevance of 18F-FDG brain

PET as a possible diagnostic tool for HE.

Keywords Hashimoto encephalopathy � NCSE �
18F-FDG brain PET � Plasmapheresis � Thyroid antibodies

Introduction

Hashimoto’s encephalopathy (HE) is a rare neuropsychi-

atric syndrome associated with serologic evidence of

antithyroid antibodies suggestive for Hashimoto’s thy-

roiditis. It may have an acute onset, characterized by epi-

sodes of cerebral ischemia, seizure, and psychosis, or it

may present as an indolent form with depression, cognitive

decline, myoclonus, tremors, and fluctuations in level of

consciousness. Hashimoto’s encephalopathy has been

reported in fewer than 200 cases so far [1], but a recent

study suggested that the syndrome may be underdiagnosed,

proposing an estimated prevalence of 2.1/100,000 [2].

Although the pathophysiological mechanism is not

clear, a widespread immunologic process has been pro-

posed. Nevertheless, a direct causal relationship between
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thyroid antibodies and encephalopathy is unlikely [3], and

at present, it is unclear whether antithyroid antibodies

represent an immune epiphenomenon in a subset of

patients with encephalopathic processes or they are, in fact,

causative of the disorder. Therefore, some authors consider

the term ‘‘Hashimoto’s encephalopathy’’ inappropriate, and

the term ‘‘steroid responsive encephalopathy associated

with autoimmune thyroiditis’’ has been suggested, referring

to the main treatment for HE [4].

Here we describe a case of encephalopathy presenting as

non-convulsive status epilepticus (NCSE) associated with

Hashimoto’s thyroiditis, unresponsive to corticosteroid

therapy, with a marked clinical and electrophysiological

improvement after plasma exchange treatment.

Case report

In July and August of 2012, a 19-year-old, right-handed,

previously healthy woman, born in Romania and living for

2 years in Italy, had two generalized tonic–clonic seizures.

She did not have a history of trauma, contagious diseases,

or drug or alcohol abuse. The family history, except for a

maternal aunt affected by epilepsy, was unremarkable.

EEG showed minimal increase of low voltage theta activity

in the anterior regions. Neurological examination was

within the normal range, and brain magnetic resonance

imaging (MRI) did not reveal any abnormal findings.

Therefore, suspecting an idiopathic epilepsy, the patient

started therapy with lamotrigine on slow titration (25 mg

twice a day). A week later, while taking the medication, the

patient had another seizure with similar features. EEG

showed slow wave discharges in the fronto-temporal

regions of the left hemisphere. Because of the recurrence of

the seizures while taking lamotrigine, the drug was

replaced with levetiracetam with a gradual progressive

increase up to 750 mg twice a day.

About a month later, the patient manifested a new

symptomatology. Relatives reported a speech disorder

characterized by difficulties in production of language,

involving at first the Italian language and then also the

native Romanian language. Some days later, she also

developed a marked impairment in comprehending both

languages, and within a few days also confusion and dif-

ficulties in recognizing familiar places, with gradual

worsening over time. Therefore, she was referred to our

hospital.

Neurological examination at the admission revealed

global aphasia with dysgraphia as well as dyslexia in both

languages. The patient was only able to repeat bisyllabic

words, performing occasionally simple commands, mostly

on imitation. Soon after, the patient showed acute person-

ality changes with psychomotor agitation, and occurrences

of despair and crying alternating with laughter and

euphoria. Therapy with lacosamide was added, but the

patient did not show any clinical improvement.

EEG now revealed continuous high amplitude rhythmic

lateralized delta waves in the fronto-temporal regions, with

a defined prevalence over the left hemisphere (Fig. 1a).

These alterations were markedly reduced by the adminis-

tration of intravenous benzodiazepine, raising the suspect

of a non-convulsive status epilepticus. Therefore, a con-

tinuous intravenous infusion of diazepam was started, but

the clinical picture showed only a mild and transient

improvement.

Results of laboratory examination, including complete

blood count, erythrocyte sedimentation rate test, and blood

biochemical analyses were within normal limits, except for

an increase value of C-reactive protein test. CSF exami-

nation showed a slightly elevated cell count (12 cells/lL,

normal value\4) and four oligoclonal bands. Glucose and

protein levels were normal; PCR was negative for herpe-

sviruses, adenovirus, and enteroviruses. Considering cere-

brospinal fluid findings, antiviral therapy with Acyclovir

500 mg three times a day was introduced.

Sudden personality changes, along with persistent sei-

zures, indicated limbic encephalitis, therefore the patient

went under further neuroimaging examination.

A second brain MRI study (T1-weighted, T2-weighted,

FLAIR, DWI, and contrast enhanced T1-weighted scans)

was performed, still unremarkable. Conversely, 18F-FDG

brain PET showed a deep hypometabolism in the left

temporal lobe, insula, and ipsilateral temporo-occipital

junction, and in the right superior parietal lobule (Fig. 2a).

Furthermore, a CT scan of chest, abdomen and pelvis in

pursuit of a primary neoplasm was also unrevealing.

Finally, test results for voltage-gated potassium channel

antibodies and anti-N-methyl-D-aspartate (NMDA) recep-

tor antibodies were negative as well.

The clinical and electroencephalographic findings

compatible with NCSE in the absence of detectable struc-

tural brain damage on MRI and the presence of functional

alterations at 18F-FDG brain PET raised the suspicion of a

possible encephalitis.

Laboratory findings showed a high serum level of anti-

thyroid peroxidase antibodies (anti-TPO) (519 IU/mL;

normal range\5.6 IU/mL) and of anti-thyroglobulin (anti-

TG) antibodies ([1,000 IU/mL; normal range \4.1).

Thyroid function tests revealed a subclinical hypothyroid-

ism with normal levels of fT3 and fT4, and a slight increase

of TSH (4.652 mU/L; normal range 0.27–4.20). The thy-

roid ultrasound showed a diffuse hypoechogenic pattern,

consistent with a picture of autoimmune thyroiditis.

In view of the neurologic symptoms, associated with the

high titre of antithyroid antibodies and the exclusion of

other possible causes of encephalopathy, the patient was
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diagnosed with HE. Treatment with steroid was initiated

(methylprednisolone 1 g/die iv), but the patient did not show

any significant improvement. After 8 days of steroid therapy

without any benefit, plasmapheresis was performed. A dra-

matic clinical improvement in the production and compre-

hension of language was noted, in the absence of further

episodes of behavioral agitation or emotional liability.

After five sessions of plasmapheresis there was a decrease

of anti-TPO antibodies (30 IU/mL) and anti-TG antibodies

(462 IU/mL) and a broad improvement of EEG with resto-

ration of the basic rhythms, although mild excess of theta

activity in the left fronto-temporal areas persisted (Fig. 1b).

The patient was then discharged and given levetiracetam

750 mg twice daily, lacosamide 200 mg twice daily and

oral prednisone with progressive decalage down to

12.5 mg/day. Two months after discharge, the patient

reported a sustained improvement on all parameters,

making it possible for her to return to an almost normal

routine.

Three months after discharge the patient repeated an
18F-FDG brain PET that showed a complete normalization

of the picture with a normal cerebral glucose metabolism

(Fig. 2b). EEG also documented a marked improvement.

Clinically, the patient was asymptomatic.

Fig. 1 a EEG showing continuous high amplitude rhythmic lateral-

ized delta waves in the fronto-temporal regions, with a defined

prevalence over the left hemisphere. Neurological examination

revealed global aphasia with dysgraphia as well as dyslexia. b EEG

tracing documenting a marked improvement, with mild excess of

theta activity in the same areas, 3 months after the treatment with

plasmapheresis
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Discussion

The clinical presentation of Hashimoto’s encephalopathy

can vary, but often includes seizures, neuropsychiatric

signs, motor problems, and cognitive impairment. This

disease should be suspected when acute personality chan-

ges, seizures, and elevated serum levels of anti-thyroid

antibodies are observed. EEG findings are usually non-

specific. While the most frequently reported changes are

generalized slow waves, a few reports showed a more

lateralized slowing, which did not necessarily correlate

with focal abnormalities detected on neurologic examina-

tion or neuroimaging study [5].

However, status epilepticus rarely occurs in patients

with Hashimoto’s encephalopathy [6]. Our patient exhib-

ited fluctuating clinical presentations, including global

aphasia, bizarre behaviour, psychosis, and confusion.

Unfortunately, no cognitive evaluation was performed

either before or after plasmapheresis. This is a major lim-

itation of the report.

Ictal EEG demonstrated left lateralized high ampli-

tude rhythmic delta waves associated with altered mental

status, suggestive of complex partial status epilepticus

[7], although the absence of a clear build-up rhythm

makes this picture atypical. Furthermore, EEG

recordings performed during sleep showed a marked

improvement.

It has been suggested that an autoimmune-complex

deposition mediated by the anti-TPO and the anti-thyro-

globulin antithyroid antibodies could be responsible for

neuronal damage in the brain tissue [8]. This may account

for EEG abnormalities, as in our patient; however, it is not

clear why these alterations are prevalent in some specific

regions. Intriguingly, an 18F-FDG brain PET performed at

baseline revealed a deep hypometabolism in the left tem-

poral lobe, insula, and ipsilateral temporo-occipital junc-

tion, and in the right superior parietal lobule. Furthermore,

the 18F-FDG brain PET follow-up 3 months after onset

showed a normalization of brain glucose metabolism in

parallel with the clinical and electroencephalographic

improvement of our patient (Fig. 2).

To our knowledge, our report is the first with an MRI,

EEG, and 18F-FDG brain PET performed both before and

after therapy in an adult patient with HE. One report pre-

sented 18F-FDG brain PET in two 14-year-old patients with

HE who presented with recurrent seizures and mental

decline. PET showed diffuse hypometabolic areas before

therapy and a normalization after steroid treatment [9].

The meaning of these findings is not clear, and more

studies are needed to clarify the status of cerebral glucose

Fig. 2 a 18F-FDG brain PET showing a deep hypometabolism in the

left temporal lobe, insula, and ipsilateral temporo-occipital junction,

and in the right superior parietal lobule. b 18F-FDG brain PET

documenting a normalization of brain glucose metabolism 3 months

after the treatment with plasmapheresis
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metabolism in HE and if there is a possible role for 18F-

FDG brain PET in diagnosis of HE.

Our patient exhibited prominent psychiatric signs, sei-

zures, and aphasia, as observed in limbic encephalitis.

However, the test result for anti-NMDA-receptor antibod-

ies was negative. Therefore, treatment with corticosteroids

was initiated after the results of high antithyroid antibody

titres, but our patient responded to treatment with plas-

mapheresis and corticosteroids rather than the more com-

mon treatment with corticosteroids only.

Hashimoto’s encephalopathy has historically been con-

sidered as being highly responsive to corticosteroid treat-

ment; therefore, the terms ‘‘Hashimoto’s encephalopathy’’

and ‘‘corticosteroid responsive encephalopathy associated

with autoimmune thyroiditis’’ have been used inter-

changeably [10]. However, a recent esteem has found that

the response to this treatment is far from being pathogno-

monic, as up to 4 % of cases do not gain any improvement

[11]. Therefore, the use of this definition can lead to some

confusion and may eventually be inappropriate to use a

concept that may not encompass all cases. Based on the

actual evidence, the term ‘‘Encephalopathy associated with

Hashimoto’s thyroiditis’’ may be the most proper, desig-

nating an association with the anti-thyroid antibodies that

are essential for the diagnosis.

Moreover, the seizures were controlled only with plas-

mapheresis. To the best of our knowledge, few cases of

adult patients and one child with HE treated with plasma-

pheresis were previously reported [12, 13]. In addition,

there are no reports of drug-resistant status epilepticus that

responded to plasmapheresis in adults.

In our patient high doses of corticosteroids brought only

slight improvements, while the neuropsychological symp-

toms ceased soon after the start of plasmapheresis, with

EEG findings and antithyroid antibody serum levels

improving together; and the patient consequently com-

pletely returned to baseline.

Indeed, so far we do not have reliable information on the

effectiveness of other immune suppressive agents (azathi-

oprine, cyclophosphamide, methotrexate, IV immuno-

globulins and plasmapheresis), since data are based on

single case reports. It is therefore desirable that further

studies are carried out to test the effectiveness and the risk

profile of each treatment. Moreover, a randomized, pla-

cebo-controlled study is necessary in order to verify the

common opinion that HE is a steroid-responsive condition.

This report emphasizes the successful treatment of HE

with plasmapheresis in a patient who presented with status

epilepticus, and may serve to alert neurologists of the need

to consider the possibility of HE during the examination of

unresponsive patients with encephalopathies.

Early diagnosis of autoimmune encephalitis is desirable,

and 18F-FDG brain PET could be useful for this purpose. It

remains to be determined how early changes on FDG PET

are seen in the course of encephalitis and how long they

persist after symptoms have been resolved. More studies

with serial FDG PET may help to determine the time

course of FDG PET findings and to clarify the relevance of

PET as an adjunct to lumbar puncture, EEG, and clinical

findings in the management of patients with a suspicion of

autoimmune encephalitis.
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