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oxic and metabolic encephalopathies are due to heart and circula-
tory, respiratory, renal and hepatic and endocrine system disorders
that affect brain functions.1 HE is characterized by cognitive and be-

havioral changes, seizures, myoclonus, tremor and stroke-like episodes. In
addition to these non-specific neurological symptoms, exclusion of a central
nervous system infection and high serum antithyroid antibodies are requi-
red to establish the diagnosis. This is the first report of HE, in which thy-
roid antibodies were negative in the serum, but high in the CSF
examination. Therefore, we believe that CSF should be studied in addition
to serum thyroid antibodies in cases where HE is strongly suspected.

The Role of Cerebrospinal Fluid Thyroid
Autoantibodies in the Diagnosis of

Hashimoto’s Encephalopathy:
Case Report and Review of the Literature

AABBSS  TTRRAACCTT  Hashimoto’s encephalopathy (HE) is a rare disorder characterized by cognitive and be-
havioral changes, seizures, myoclonus, tremor and stroke like episodes. Although spontaneous re-
mission is possible, fatal cases have been reported. Diagnosis is based on neurological symptoms and
signs together with the exclusion of central nervous system infections and high serum thyroid au-
toantibodies. Although it is common in hypothyroidism, euthyroid and hyperthyroid patients have
also been reported.  We reported a case of relapsing encephalopathy with no serum thyroid autoan-
tibodies but with high titers of cerebrospinal fluid (CSF) thyroid autoantibodies; the patient responded
well to steroid treatment. This is the first reported case with negative serum and high CSF thyroid
autoantibodies. We reported this case to discuss the value of CSF thyroid autoantibodies in HE.
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ÖÖZZEETT  Hashimoto ensefalopatisi (HA), bilişsel ve davranışsal değişiklikler, epileptik nöbetler,
miyoklonus, tremor, inme benzeri ataklarla karakterize nadir görülen bir hastalıktır. Spontan
remisyon olabildiği gibi, ölümcül vakalar da bildirilmiştir. Tanı, nörolojik belirti ve bulgular ile
birlikte santral sinir sistemi enfeksiyonu olmadığının gösterilmesi ve serumda antitiroid
antikorlarının yüksek olması ile konur. Sıklıkla hipotirodi ile birlikte görülmesine rağmen, ötiroid
ve hipertiroid hastalar da bildirilmektedir. Tekrarlayıcı, steroide yanıtlı ensefalopatisi bulunan,
serumda tiroid antikorları bulunmamasına rağmen, beyin omurilik sıvısı (BOS)’nda tiroid antikorları
titresi yüksek olan ve steroid tedavisine iyi yanıt veren bir olgu sunulmuştur. Bu, serum tiroid
antikorları negatif, ancak BOS’ta tiroid antikorları titresi yüksek olduğu bildirilen ilk olgudur. Bu
olguyu sunmamızın sebebi, HA’da BOS’taki tiroid antikorlarının değerini tartışmaktır. 
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CASE REPORT
A 68-ye ar-old ma le pa ti ent was ad mit ted to the
hos pi tal with a 1-we ek his tory of con fu si on, me m-
ory loss, twitc hing in the arms and legs, and uns te -
ady ga it. He was di ag no sed with hyperth yro i dism
1 we ek ago and tre at ment was ini ti a ted with
propyl thi o u ra cil 100 mg on ce da ily. On ne u ro lo gi -
cal exa mi na ti on, he was apat he tic and had ti me and
spa ce di so ri en ta ti on; he had dysart hric spe ech, my-
oc lo nus in all limbs in ad di ti on to pyra mi dal and
ce re bel lar fin dings. In the co ur se of the dif fe ren ti -
al di ag no sis of en cep ha lo pathy, his ro u ti ne bi oc he -
mi cal scre e ning was nor mal. The fre e thyro xi ne
(FT4) was 1.86 ng/dL (nor mal ran ge 0.9-1.7 ng/dL),
and the thyro id sti mu la ting hor mo ne (TSH) le vel
was low at 0.070 μU/l (nor mal ran ge 0.27-4.2 μU/l).
The elec tro en cep ha log ram (EEG) disp la yed dif fu se
slo wing with ra re trip ha sic po ten ti als (Fi gu re 1a).
Cra ni al magnetic resonance imaging (MRI) disp la -
yed ce reb ral at rophy. On the CSF exa mi na ti on the
to tal pro te in was ele va ted (158 mg/dL) with nor-
mal bi oc he mistry and cyto logy. With a pre li mi nary
di ag no sis of HE, the thyro id an ti bo di es (an tith yro -
id pe ro xi da se; TPO AB and an tith yrog lo bu lin an ti -
bo di es; TGAB) in the se rum we re stu di ed and all
we re ne ga ti ve. The re fo re, he was di ag no sed with
pos sib le Cre utz feld-Ja cob’s Di se a se and ris pe ri do -
ne was ad ded to the tre at ment re gi men. On the fol-
low-up vi sit at 6 months, the re was an unex pec ted
cog ni ti ve im pro ve ment, but his ga it ata xi a per sis ted
and he was only ab le to walk with as sis tan ce. 

One ye ar af ter his first symptoms, the pa ti ent
was ad mit ted aga in with con fu si on and in cre a sed
ga it ata xi a. Ne u ro lo gi cal exa mi na ti on disp la yed ap-
athy, pyra mi dal symptoms and dif fu se myoc lo nus.
He was bo und to a whe elc ha ir. His mi ni men tal sta-
tus exam (MMSE) was 21/30. The se rum ro u ti ne bi -
oc he mi cal scre e ning and fre e tri i o doth yro ni ne
(2.55 pg/mL, nor mal ran ge 0.93-1.7 pg/mL) fre e
thyro xi ne (1.58 ng/dL) and TSH (0.400 μU/l) le vels
we re nor mal. The thyro id an ti bo di es we re al so
nor mal with the TGAB le vel less than 10 IU/mL
(nor mal <115 IU/mL) and the TPO AB le vel12.18
IU/mL (nor mal <115 IU/mL). The cra ni al MRI was
re pe a ted re ve a ling only mild ce reb ral at rophy (Fi -

gu re 2a). Cra ni al MR an gi og raphy (MRA) was nor-
mal (Fi gu re 2b). Be ca u se of the re lap sing-re mit ting
na tu re of the en cep ha lo pathy and a strong sus pi ci -
on of HE, this ti me the CSF exa mi na ti on inc lu ded
thyro id an ti body stu di es, which disp la yed a high
an ti-TG le vel of 13.02 IU/mL and in cre a sed le vel
of pro te in (115.8 mg/dL). La bo ra tory tests for hu -
man im mu no de fi ci ency vi rus, Ve ne re al Di se a se
Re se arch La bo ra tory, and her pes simp lex vi rus we -
re re pe a ted, all re ve a ling ne ga ti ve re sults. Se rum
an gi o ten sin-con ver ting enz yme and pro te in elec-
trop ho re sis we re nor mal. The pa ti ent was star ted
on pul se ste ro id the rapy (1g IV methy lpred ni so lo -
ne for 3 days) fol lo wed by oral tre at ment. The re
was a ra pid res pon se and the myoc lo nus, ata xi a and
con fu si on di sap pe a red wit hin the first few days. He
has be en symptom-fre e for the last 9 months and
the last MMSE was 28/30 and his EEG was nor mal
(Fi gu re 1b). The CSF study was not re pe a ted gi ven
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FIGURE 1a: The EEG displayed diffuse slowing with rare triphasic potentials.

FIGURE 1b: Normal EEG of the patient after treatment.
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the fact that he was symptom-fre e for 9 months.
The pa ti ent ga ve in for med con sent for the pub li -
ca ti on of this re port. 

DISCUSSION
HE was first des cri bed by Bra in et al in 1966.2 It is
an acu te or su ba cu te en cep ha lo pathy with cog ni ti -
ve and be ha vi o ral chan ges, con fu si on, tre mor, se i -
zu res, ata xi a, psycho sis and stro ke-li ke epi so des
re la ted to au to im mu ne thyro i di tis. The di se a se may
show a prog res si ve or a re lap sing-re mit ting co ur -
se.3 In pa ti ents with myoc lo nus, se i zu res, fo cal ne -
u ro lo gi cal de fi cits or psychi at ric symptoms of
uni den ti fi ed ori gin, di ag no sis re qu i res the pre sen -
ce of an ab nor mal EEG, high CSF pro te in le vels,
high se rum anth yro id an ti bo di es, ste ro id res pon si -
ve ness, and non-spe ci fic MRI fin dings.4,5 The re is
usu ally no re la ti on to thyro id func ti on tests.6

Be ca u se of the ro le of an tith yro id an ti bo di es
in the eti o pat ho ge ne sis and the fact that this en tity
can de ve lop in the set ting of hypo, hyper or euth -
yro i dism, the di sor der was sug ges ted to be de sig -
na ted en cep ha lo pathy as so ci a ted with au to im mu ne
thyro id di se a se (EA ATD) or cor ti cos te ro id-res pon -
si ve en cep ha lo pathy as so ci a ted with au to im mu ne
thyro i di tis ins te ad of HE.7,8 Ta mag no et al pro po -
sed so me cri te ri a for the di ag no sis of de fi ned, pro -
bab le, and pos sib le EA ATD (Tab le 1).9

All pa ti ents pre vi o usly des cri bed had high se -
rum an tith yro id an ti bo di es and ca ses with CSF
analy sis of an ti bo di es are ra re. A few ca ses with
both high se rum and CSF an ti bo di es we re re por -
ted.10-15 Se i pelt des cri bed 7 HE pa ti ents who had no
CSF thyro id an ti bo di es.16 On the ot her hand, Fer-
ra ci et al fo und high CSF an ti-thyro id an ti bo di es in
six pa ti ents with HE, but ne ga ti ve re sults in 21 con-
trols. The pa ti ents had high se rum le vels of an ti bo -
di es, but the TGAB-TPO A in dex was sug ges ti ve of
in trat he cal synthe sis of the se au to an ti bo di es.10 In
the ir fol lo wing pa per, they sug ges ted that CSF an -
ti-thyro id an ti bo di es we re a re li ab le mar ker to dis-
tin gu ish HE from ot her en cep ha lo pat hi es of
unk nown ori gin.17

Spi e gel stu di ed CSF thyro id au to an ti bo di es in
two pa ti ents with HE and high se rum thyro id au-
to an ti bo di es, in fo ur pa ti ents with mul tip le scle ro -
sis, and in fo ur pa ti ents with idi o pat hic fa ci al ner ve
palsy. One HE pa ti ent and two con trols (with idi -
o pat hic fa ci al ner ve palsy) sho wed high CSF an ti -
body le vels.14

High se rum an tith yro id an ti bo di es we re fo und
in 70-95% of pa ti ents with Has hi mo to’s thyro i di tis,
re gard less of ne u ro lo gi cal sympto ma to logy.18 The
ro le of au to an ti bo di es in HE is not cle ar.6-19 So me
re ports des cri be a dec re a se in an ti bo di es fol lo wing

FIGURE 2a: Cranial MRI displayed cerebral atrophy. FIGURE 2b: Normal Cranial MRA.
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ste ro id tre at ment, but most stu di es inc lu de only a
small num ber of pa ti ents.20

Se ve ral mec ha nisms, such as au to im mu ne ce -
reb ral vas cu li tis, glo bal ce reb ral hypo per fu si on, ce -
reb ral tis su e-spe ci fic au to im mu nity, and
thyrot ro pin-re le a sing hor mo ne re la ted ne u ro nal
de fi cit, ha ve be en sug ges ted for HE.9,11,17,21-23

Nol te et al re por ted au topsy fin dings of HE
with bra in stem do mi na ted vas cu li tic fin dings.24

Ut ku et al re por ted (with MRA) that the ce reb ral
vas cu li tic chan ges im pro ved af ter cor ti cos te ro id
and plas map he re sis in au to im mu ne Gra ve’s di se a -
se.25

This is the first re port of HE with un de tec ted
thyro id au to an ti bo di es in the se rum, and high le v-
els in CSF. In our pa ti ent, the his tory of thyro i di tis
and the re lap sing-re mit ting co ur se of the en cep ha -
lo pathy we re clu es to the di ag no sis. The nor mal le -
vel of se rum an ti bo di es de la yed our di ag no sis and
tre at ment for 1 ye ar. Fol lo wing the CSF exa mi na -
ti on and ste ro id tre at ment, the pa ti ent was symp-
tom-fre e. This is only one ca se, and we be li e ve that
furt her stu di es are ne e ded to cla rify the ac tu al ro -
le of CSF an ti bo di es in the pat ho ge ne sis of HE. The
fin ding of nor mal se rum an ti bo di es and ele va ted
CSF an ti bo di es eit her me ans that the re is a mo re

sig ni fi cant ro le of in trat he cal synthe sis than pre vi -
o usly be li e ved or that the re are still un de tec ted an-
ti bo di es. Si mi lar to our ca se, pre vi o us re ports
des cri bed that 53% of pa ti ents di ag no sed with pri -
on di se a ses we re la ter di ag no sed with HE.20

A “ste ro id res pon si ve non vas cu li tic au to im -
mu ne inf lam ma tory me nin go en cep ha li tic syndro -
me ” with prog res si ve cog ni ti ve dec li ne, psycho sis,
uns te ady ga it and ele va ted im mu nog lo bu lin IgG
in dex was des cri bed by Ca sel li et al in 5 pa ti ents.26

This syndro me may be re la ted to col la gen vas-
cu lar di sor ders or Has hi mo to’s di se a se and post-
mor tem fin dings disp lay chro nic inf lam ma tory
pa nen cep ha li tis.27 Alt ho ugh we do not ha ve any
pat ho lo gi cal re sult for our pa ti ent, the cli ni cal fin -
dings of myoc lo nus, tre mor, ata xi a and en cep ha lo -
pathy to get her with the elec troph ysi o lo gi cal and
la bo ra tory fin dings are all su i tab le with HE or EA -
ATD.

In conc lu si on, sin ce HE is a tre a tab le en cep -
ha lo pathy, CSF le vels sho uld be stu di ed re gard less
of ne ga ti ve se rum an ti bo di es in pa ti ents with a high
sus pi ci on of HE. 
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TABLE 1: Clinical criteria proposed for the diagnosis of defined, probable or possible encephalopathy associated with au-
toimmune thyroid disease. Tamagno G et al.9

Necessary criteria

1.Acute or subacute onset of neurologic/psychiatric symptoms in

absence of other possible causes

2. Exclusion of other known causes of encephalopathy (i.e., bacterial,

viral or fungal infections, metabolic encephalopathy, Creutzfeldt-Jacob’s

disease, etc.)

3.Association with clinical or subclinical autoimmune thyroid disease

4.Serum thyroid hormone levels unable to justify the symptoms and

persistence (or presentation) of symptoms or concomitant normal

thyroid hormones

5.Clinical response to corticosteroids

Other criteria

1.Elevated antithyroid autoantibody levels in serum and/or

cerebrospinal fluid

2.Increased protein concentration in cerebrospinal fluid without pleocytosis

3.Unspecific electroencephalographic abnormalities

Defined diagnosis:Necessary criteria plus all the above listed criteria 

Probable diagnosis: Necessary criteria plus one of the above listed criteria 

Possible diagnosis: Necessary criteria but none of the above listed criteria 
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