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ABSTRACT – Hashimoto’s encephalopathy is an often misdiagnosed, life
threatening, but treatable, condition which improves promptly with steroid
therapy. Since clinical manifestations are heterogeneous and non-specific,
the diagnosis is often difficult. Several case reports of Hashimoto’s ence-
phalopathy presenting with partial or generalised seizures are described,
but only a few have focused on status epilepticus as the first clinical mani-
festation. We report two patients presenting with repetitive and prolonged
seizures characterised by progressive reduction in contact and reactivity
associated with frontal/diffuse polyspike-and-wave activities. This condi-
tion, which can be interpreted as a form of non-convulsive status epilepticus
(NCSE) of frontal origin, was refractory to antiepileptic drugs but respon-
ded promptly to high doses of intravenous steroid treatment. In cases of
unexplained encephalopathy with EEG documentation of NCSE, the early

oto’s encephalopathy may lead to a
video sequences]

athy, non-convulsive status epilepti-
es, steroids

episodes, neuropsychiatric symp-
toms (psychosis, behavioural chan-
ges, cognitive impairment), sei-
zures and impairment of conscious-
recognition and treatment of Hashim
favourable prognosis. [Published with

Key words: Hashimoto’s encephalop
cus, anti-thyroid peroxidase antibodi

Hashimoto’s encephalopathy (HE)
is a rare, life-threatening, condition
associated with elevated levels of
anti-thyroid antibodies (anti-thyroid
pileptic Disord, Vol. 13, No. 3, September 2011 253
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peroxidase and anti-thyroglobulin).
Thyroid function is not predictive of
clinical symptoms and outcome. Cli-
nical manifestations at onset, usually
in otherwise healthy people, may
be variable and include: tremor,
myoclonic jerks, ataxia, stroke-like

ness. Since symptoms are variable
and non-specific, the diagnosis is
complex and requires both the
exclusion of other causes of ence-
phalopathy and the demonstration
of positive anti-thyroid antibody
titre.
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ifferential diagnosis should include viral, paraneo-
lastic and non-paraneoplastic limbic encephalopathy,
reutzfeldt-Jakob disease, central nervous system
asculitis, and other autoimmune inflammatory ence-
halopathies. Seizures are the onset manifestation in
0-66% of cases of HE (Castillo et al., 2006; Chong et al.,
003), but only few cases of epileptic status associated
ith HE have been reported. Seven patients are
escribed in different case reports: four presented
ith generalised convulsive status epilepticus (Duffey
t al., 2003; Ferlazzo et al., 2006; McGinley et al., 2000;
triano et al., 2006), one had generalised absence
tatus epilepticus (McKeon et al., 2004), one had
pilepsia partialis continua (Aydin-Ozemir et al.,
006), and one had complex partial status epilepticus
Tsai et al., 2007). Common features of reported cases
re the poor responsiveness to antiepileptic drugs
nd the rapid clinical improvement after steroid
dministration.
e describe two new cases of Hashimoto’s thyroidi-

is presenting with an electroclinical picture featuring
on-convulsive status epilepticus with recurrent and
rolonged episodes of catatonic stupor.

ase reports

atient 1

51-year-old woman with chronic Hashimoto’s thyroi-
itis came to our attention because of two tonic-clonic
eizures over a few hours, followed by prolonged epi-
odes of unresponsiveness with staring and fluctuating
evels of consciousness. She had no previous seizures
r history of epilepsy, nor neurological psychiatric
iseases. Haematological tests, toxicology, complete
heumatological panel, and tumour markers (inclu-
ing paraneoplastic and non-paraneoplastic antibody
anel; anti-HU Ab, anti-Yo Ab, anti-Ri Ab, anti VGK
b) were normal. Cerebrospinal fluid (CSF) analysis
id not disclose abnormalities (including: cell count,
ligoclonal bands, 14.3.3 protein, tau protein, and
eta amyloid levels). Moreover, extensive microbio-

ogical and viral investigations on serum and CSF
ere negative. Gadolinium-enhanced brain MRI was
ormal.
he patient was referred for video-EEG monitoring
hich demonstrated long-duration (10-12 minutes)

eizures, recurring every 20-30 minutes (see video
54

equences). Ictal behaviour was characterised by an
nitial period (2-3 minutes) during which the patient
as able to respond to simple questions. At this time,

he ictal EEG was characterised by spike-and-wave acti-
ity localised over the bilateral frontal leads (figure 1A;
ee video sequences 1, 2). Subsequently, the patient
ecame unresponsive and motionless. Ictal EEG

l
t
a
a
c
t
c

howed diffuse irregular 1-2 Hz spikes, polyspikes and
aves (figure 1B, C; see video sequence 3). Between

eizures, the patient was disoriented in space and time.
he was initially treated with intravenous benzodiaze-
ines (diazepam 10 mg bolus), without resolution of

he status. Intravenous valproic acid (1,200 mg bolus
ollowed by 2,400 mg in 24 hours for three days) was
hen used, but seizures persisted and visual/auditory
allucinations with paranoid ideations were observed.
alproic acid treatment was then stopped and intra-
enous phenytoin (750 mg in 24 hours) was adminis-
ered. Seizures decreased in frequency and duration
ut did not disappear. Based on an hypothesis of
cute encephalopathy related to Hashimoto’s thyroidi-
is, endocrinological tests were performed disclosing
igher levels of serum anti-thyroid antibodies: anti-

hyroid peroxidase antibodies at 349.3 UI/ml (n.v. <50)
nd anti-thyroglobulin antibodies at >500 UI/mL
n.v. <35). Therefore, high doses of intravenous
orticosteroid (1 gram of methylprednisolone for
hree days, and then 500 mg methylprednisolone for
wo days) were administered to the patient. After
4-48 hours, complete remission of seizures and hal-
ucinations was obtained together with normalisation
f EEG activity. The patient was asymptomatic and dis-
issed with oral steroid therapy which was continued

or two months with marked decrease of serum anti-
hyroid antibodies.
n December 2009 (after two years of follow-up), she
as readmitted to our hospital for a new episode of
CSE, documented by video-EEG recordings. On this
ccasion, as well as in the first episode, she manifested
rolonged ictal catatonic episodes followed by inter-

ctal psychotic symptoms. We again found increased
evels of serum anti-thyroid antibodies: anti-thyroid
eroxidase antibodies at >1,300 UI/mL and anti-

hyroglobulin antibodies at >500 UI/mL. We repeated
ntravenous steroid treatment with clinical and EEG
ormalisation. At the last follow-up visit, one year
fter the previous status, the patient was healthy with
normal neurological examination and low plasma

evel of anti-thyroid antibodies. The patient is cur-
ently taking 300 mg phenytoin daily and no immuno-
uppressive therapy (Marshall and Doyle, 2006).

atient 2

66-year-old man without any pathological history
ame to our attention because of repeated episodes of
Epileptic Disord, Vol. 13, No. 3, September 2011

oss of contact and confusion which started abruptly
he day before hospital admission. He was unable to
nswer any questions or perform simple tasks and
ppeared confused with perseverations. Haematologi-
al tests, toxicology, complete rheumatological panel,
umour markers, as well as extensive microbiologi-
al tests on serum and cerebrospinal fluid analysis
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igure 1. Ictal EEG in Patient 1.
) Seizure onset: irregular rhythmic 1-2 Hz bi-frontal spike-and-w
) Seizure evolves into a generalised spike-and-wave rhythmic a
) Seizure ends with clinical recovery and EEG spike-and-waves

including cell count, oligoclonal bands, 14.3.3 pro-
ein, tau protein, and beta-amyloid), were normal.

total-body CT scan was performed to rule out
olid tumours while paraneoplastic antibodies in
erum were not investigated. Gadolinium-enhanced
pileptic Disord, Vol. 13, No. 3, September 2011

rain MRI was also normal. The patient was refer-
ed for video-EEG monitoring which demonstrated
ong-duration seizures (5-10 minutes), recurring every
0-15 minutes, characterised by staring and motor
rrest. Ictal EEG was characterised by generalised
ong runs of spikes and slow waves (1-2 Hz), more
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igure 2. Ictal EEG in Patient 2.
) Seizure onset: irregular rhythmic 1-2 Hz bi-frontal spike-and-waves
) Ictal EEG shows generalised subcontinuous fronto-central spikes a
. The patient is confused but responsive.
y. The patient is unresponsive.

evident in the frontal regions.

vident in the frontal regions, bilaterally (figure 2A, B).
he analysis of thyroid function revealed an increased

evel of serum TSH (6.86 �IU/mL), anti-thyroglobulin
ntibodies (127.9 IU/mL), and anti-thyroid peroxidase
ntibodies (643.9 IU/mL). Thyroid ultrasound was sug-
255

estive of thyroiditis.
he patient’s non-convulsive status was unrespon-
ive to benzodiazepines (intravenous lorazepam) and
ntiepileptic drugs (i.v. valproic acid). Therefore, high
oses of intravenous corticosteroid (1 gram methyl-
rednisolone for three days, then 500 mg for two days)

B

. The patient is confused and unresponsive.
nd waves. The patient is unresponsive.
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ere administered, in the suspicion of HE. A com-
lete remission of seizures and confusion, as well as
ormalisation of EEG, was obtained in 24-48 hours.
he patient was asymptomatic and discharged with
ral steroid therapy which was discontinued after two
onths. At three months follow-up, normal levels of

erum anti-thyroid antibodies were evident. At the last
ollow-up visit (two years), seizures had not recurred.
t the present time, the patient is not taking any AED
r immunosuppressive therapy.

iscussion

e describe two patients with the following key-
ndings: (a) repeated and prolonged seizures featu-
ing an episode of NCSE intermixed with confusion
nd psychotic symptoms, (b) a marked increase of
nti-thyroid antibodies with evidence of autoimmune
hyroiditis, and (c) a prompt clinical response to
teroid treatment with normalisation of anti-thyroid
ntibodies. In addition, both patients showed poor
esponse to acute AED treatments for recurrent
eizures. Because of the characteristics noted above, a
iagnosis of HE was made, although it should be noted

hat NMDAR antibodies were not investigated in either
atient, and no anti-paraneoplastic studies were per-

ormed in Patient 2. Hence, the possibility that these
ntities were present cannot be categorically exclu-
ed even though the clinical features and evolution
f these disorders are different from those presented
y our patients.
E is an heterogeneous condition that can manifest
ith various clinical symptoms. The pathogenesis of
E is unclear. Proposed mechanisms include autoim-
une CNS vasculitis and an autoimmune reaction

o antigens shared by the thyroid and CNS (Ferracci
t al., 2003; Tsai et al., 2007). We know that anti-
hyroid antibodies are essential in the diagnosis of
E, but their levels do not correlate with the seve-

ity of neurological deficits (Castillo et al., 2006). The
ole of anti-thyroid antibodies in epileptic seizures
n HE is unknown. For these reasons, some authors
ave proposed to change the term “Hashimoto’s ence-
halopathy” to “Steroid-Responsive Encephalopathy
ssociated with Autoimmune Thyroiditis” (SREAT),
nderlying the importance of immunosuppressive

herapy.
ases of status epilepticus in HE are reported in table 1.
56

he patients presented with variable types of status
pilepticus, but all patients had associated psychiatric
ymptoms or confusion. Also, the clinical prognosis
as variable and often influenced by the timing of

teroid therapy administration.
n our cases, video-EEG monitoring was mandatory
n order to diagnose the presence of paroxysmal

n
e
r
n
q
p
s

pisodes of altered consciousness featuring an epi-
ode of non-convulsive status epilepticus. It should
e underlined that for all patients with seizures
nd confusion, a video-EEG recording should be
ecommended (Meierkord and Holtkamp, 2007). In
articular, the EEG must be sufficiently long and
etailed to record seizures from their onset and to
ecord from anterior frontal regions in order to diffe-
entiate between partial and generalised NCSE, such
s typical or atypical absence status (Thomas et al.,
992; Kudo et al., 1995; Thomas et al., 1999). EEG
eatures in our patients support a frontal origin of
he seizures. Indeed, in both patients, ictal EEG at the
nset of the episodes was characterised by bilateral
pike-and-wave discharges with focal distribution on
he frontal leads (Patient 1) or with frontal predo-

inance (Patient 2). Later, during the evolution of
eizures, spike-and-wave discharges showed a diffuse
preading to configure an episode of NCSE indistingui-
hable from absence status. The electroclinical picture
f our patients is indeed very similar to cases of NCSE
f frontal origin described by Thomas et al. (1999),
haracterised by progressive reduction in contact
nd reactivity. It should be noted that in our cases, as
ell as in other patients described in the literature,

he differentiation of the focal origin of the status,
ith respect to generalised forms of non-convulsive

tatus, is difficult. In this respect, several authors
Niedermeyer et al., 1979; Kudo et al., 1995; Thomas
t al., 1999) have emphasized the similarities between
CSE of frontal origin and absence status, especially
hen it occurs in patients without known epilepsy.

n particular, the transformation from NCSE with
rontal discharges to absence status with bilateral syn-
hronous paroxysmal discharges has been reported.
econdary bilateral synchrony of frontal discharges
hat may originate in the fronto-polar or parasagittal
reas of the frontal lobe is the most likely explanation.
n conclusion, the presented patients underline that
on-convulsive status epilepticus could be considered
special manifestation at the onset of HE. Scree-

ing of serum anti-thyroid antibodies in such cases is
ndicated since the early recognition and steroid treat-

ent initiation may lead to a favourable prognosis,
s reported in other conditions with recurrent sei-
ures in which autoimmune mechanisms are thought
o have a major role (such as paraneoplastic or non-
araneoplastic encephalopathy). More controversial is

he necessity to continue the steroid treatment chro-
Epileptic Disord, Vol. 13, No. 3, September 2011

ically. Indeed, some authors described recurrence of
ncephalopathy after the suspension of steroid the-
apy (Ferlazzo et al., 2006), as in Patient 1. However, the
ecessity of long-term immuno-modulatory therapy is
uestionable because there is no evidence that it may
revent recurrence and it also has potential serious
ide effects (Marshall and Doyle, 2006). �
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Legends for video sequences

Video sequence 1

Beginning of seizure. The patient is feeling tired, but
she is responsive. The examiner asks the patient to
say her surname and to grasp her hand. The patient
performs simple tasks correctly.

Video sequence 2

Three minutes from seizure onset. The patient
is slow but responsive. She is staring but able
to respond correctly to the examiner’s questions
(“How do you feel?”, “Can you tell me your hus-
band’s name?”, “Can you count aloud from one to
ten?”).

Video sequence 3

Seven minutes from seizure onset. The patient pre-
sents motionless staring and she is unresponsive
to questions (“Do you feel asleep?”, “Tell me your
husband’s name”). She is unable to name objects
(the cues shown by the examiner) and to carry out
orders (“Close your eyes”, “Grasp my hand”).

Video sequence 4

End of seizure (12 minutes from onset). The patient
becomes responsive, she is able to denominate
objects (a ball, a bottle of water) and she is oriented
(she correctly says where she lives).

Key words for video research
on www.epilepticdisorders.com
58

Etiology: Hashimoto’s thyroiditis
Phenomenology: status epilepticus (non convul-
sive), behavior (altered), hallucinations (visual)
Localization: —
Syndrome: epileptic encephalopathy not otherwise
classified
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