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IN TRO DUC TION

En ceph a li tis is an in flam ma tory brain dis ease as so ci ated
with high mor bid ity and mor tal ity, the eti ol ogy of which
of ten re mains un known [1]. The in ci dence of var i ous eti ol -
ogy en ceph a li tis ranges from 1.5 to 12.3 cases per 100 000
in hab it ants per year [2, 3]. Al though en ceph a li tis of in fec -
tious or i gin is the most com mon in clin i cal prac tice, the
cause re mains un iden ti fied in about 50% to 80% of cases
[4]. In re cent de cades, there has been an in creas ing fo cus
on im mune-me di ated en ceph a li tis, and re cent stud ies
show that at least 20% of en ceph a li tis cases are caused by
var i ous autoantibodies [5]. En ceph a li tis as so ci ated with
an ti body syn the sis can be clas si fied ac cord ing to whether
the an ti bod ies are di rected against neuronal sur face and
syn apse pro teins, or against intracellular pro teins also

called onconeuronal pro teins. Au to im mune en ceph a li tis
de vel ops due to an ti bod ies to syn ap tic pro teins or pro teins
on the neu ron sur face. The most com monly de tected au to -
im mune an ti bod ies are NMDAR, LGI1, CASPR2,
AMPAR, GABAAR, GABABR, VGCC [6]. These dis or -
ders are char ac ter ized by a wide range of clin i cal man i fes -
ta tions, and the most com mon symp toms are mem ory and
cog ni tive im pair ment, in vol un tary move ments, and ep i -
lep tic sei zures [7]. The con di tions in which onconeuronal
an ti bod ies are de tected are called clas si cal paraneoplastic
neu ro log i cal syn dromes (PNS). PNS are rel a tively rare,
de vel op ing in less than 1% of pa tients di ag nosed with
oncological dis ease. The most fre quently di ag nosed
oncological dis eases as so ci ated with PNS are small cell
lung car ci noma (SCLC), thymoma, and breast can cer [6].
Ap prox i mately 60% of pa tients with PNS have an ti bod ies
to cel lu lar an ti gens in their se rum and (or) cerebrospinal
fluid (CSF) di rected against intranuclear an ti gens such as
-Hu, -Ma, -Yo, or amphiphysin [8]. These autoantibodies
are spe cific for the tu mour but not for the neu ro log i cal
symp toms, as the neu ro log i cal syn drome may be as so ci -
ated with mul ti ple an ti bod ies [9]. PNS can af fect any re -
gion of the ner vous sys tem and can pres ent with mul ti ple
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clin i cal man i fes ta tions such as en ceph a li tis, au to nomic
fail ure, pe riph eral neu rop a thy, cer e bel lar ataxia, vi sual
com plains, and many oth ers [10]. Due to the va ri ety of
symp toms and lack of pathognomonic fea tures, the di ag -
no sis is of ten chal leng ing. While au to im mune NMDA en -
ceph a li tis has di ag nos tic cri te ria, the di ag no sis of other im -
mune-me di ated en ceph a li tis is based on clin i cal symp -
toms, cerebrospinal fluid anal y sis, and spe cific autoanti -
body de tec tion [11]. Some stud ies have tried to pro vide
more ac cu rate di ag nos tic guide lines for PNS to help cli ni -
cians, but to date there are still no in ter na tion ally ac cepted
di ag nos tic cri te ria [12]. In this ar ti cle, we pres ent a rare
clin i cal case of au to im mune-paraneoplastic en ceph a li tis
caused by an ti bod ies against amphiphysin which man i -
fested with non-spe cific clin i cal symp toms and no
detectable malignancy.

CASE RE PORT

A Rus sian-speak ing 54-year-old man pre sented with re -
cur rent bi lat eral tonic-clonic sei zures (BTCs), vi sual im -
pair ment in the right vi sual field, im paired per cep tion of
the right side of the body, feel ing of self less ness in the right 
limbs, and paraesthesia in var i ous ar eas. The first ep i sode
of BTCs oc curred 7 months ago: at the be gin ning, the pa -
tient started to feel “par a sitic move ments” in his head, then
spun around for a few sec onds, and lost con scious ness with 
bi lat eral tonic-clonic sei zure. The ep i sode was ter mi nated
with di az e pam in the emer gency de part ment. The pa tient
was di ag nosed with ep i lepsy and started treat ment with
carbamazepine. The sec ond iden ti cal ep i sode oc curred
two months later. Dur ing later ep i lep tic event, the pa tient
re mained in tact (symp toms not evolved to bi lat eral tonic
clonic), but fre quency of ep i sodes grad u ally in creased
from 1 time per month to 1 time per week. From anamnesis
it was known that about 1.5 years ago the pa tient was ad -
mit ted to the hos pi tal with a sus pi cion of ischemia in the

left arteria carotis interna M2 re gion be cause of par tial
sensorimotor apha sia, right hemisyndrome, and right
hemianopsia. As there were no in di ca tions for reperfusion
ther apy, symp tom atic treat ment was ap plied. Speech and
vi sion prob lems per sisted. The pa tient was con sulted by an
epileptologist and treat ment was sup ple mented with
valproic acid. Neu ro log i cal ex am i na tion showed that the
pa tient had dif fi cul ties in for mu lat ing com plaints, could
not find the right word or even un der stand the ques tions.
To some ques tions he re plied in Eng lish. There was right
hypoesthesia and vi sual field de fects on the right side, but
no patho log i cal changes were found in the con fron ta tional
ex am i na tion. Ex am i na tion of the cra nial nerves showed
dis cor dant move ments of the eye balls, re stricted to the left
and bot tom, and a flat tened nasolabial fold on the right
side. Lab o ra tory tests showed mi nor lymphocytic
leucocytosis and dyslipidaemia, while thy roid, liver and
re nal func tion tests were nor mal. Low-am pli tude beta fre -
quency ac tiv ity with slow patho log i cal waves and epilepti -
form po ten tials in the left tem po ral re gion were re corded
dur ing elec tro en ceph a log ra phy (EEG) (Fig. 1).

Due to sus pected au to im mune en ceph a li tis, a panel of
au to im mune en ceph a li tis and onco-neu ral an ti bod ies in
se rum was per formed and the re sults showed high titres of
anti- amphiphysin. Brain MRI showed encephalomalacia
in the left temporoparietal area with a small sur round ing
gliosis, de creased left hip po cam pus, thinned grey mat ter
layer, and di lated perivascular gaps in the subcortical and
basal nu cleus ar eas with no other in fec tious or neo plas tic
le sions (Fig. 2). Anal y sis of CSF showed in creased level of 
pro tein. Since this is a paraneoplastic an ti body, com puter
to mog ra phy (CT) of chest and ul tra sound of ab do men was
per formed. A solid small pe riph eral fo cus of clear bound -
aries in the right lung S5 seg ment was found in chest CT
(Fig. 3), how ever, bi opsy re sults showed a re ac tive
lympha deno pathy in the intrapulmonary lymph node.
Based on clin i cal, lab o ra tory, and im ag ing data, a clin i cal
di ag no sis of paraneoplastic-au to im mune en ceph a li tis
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Fig. 1. Elec tro en ceph a log ra phy

Slow patho log i cal waves and epileptiform po ten tials in the left tem po ral re gion.



caused by anti-amphiphysin an ti bod ies was made.
Immunosuppressive ther apy was ini ti ated with methyl -
prednisolone pulse ther apy 1 gram IV per day for 5 days
fol lowed by oral prednisolone of 60 mg per day for
1 month. Levetiracetam in ad di tion to valproic acid was
ad min is tered for sei zure con trol. De spite the treat ment, the 
sei zures con tin ued, the psy chi cal sta tus wors ened, and the
pa tient stopped tak ing prednisolone. Due to the high prob -
a bil ity of oncologic dis ease, fur ther fol low-up with
whole- body pos i tron emis sion to mog ra phy (PET) scans
ev ery 3–6 months was needed, but the pa tient refused any
fur ther con sul ta tions and treat ment and has not ap peared to 
date.

DIS CUS SION AND LIT ER A TURE RE VIEW

We pre sented a case of au to im mune-paraneoplastic en -
ceph a li tis in duced by anti-amphiphysin an ti bod ies, which
pre sented with ep i lep tic sei zures, vi sual and per cep tion
im pair ment. En ceph a li tis was sus pected af ter EEG test,
which showed an ab nor mal back ground ac tiv ity with slow
patho log i cal waves and epileptiform po ten tials in the left
tem po ral re gion. Brain MRI showed encephalomalacia in
the left temporoparietal area with a small sur round ing
gliosis and at ro phy of the left hip po cam pus. Most pa tients
with en ceph a li tis un dergo brain MRI at early stages of the
dis ease. Find ings can be nor mal or non-spe cific, but some -
times they may sug gest an au to im mune cause. De pend ing
on the syn drome, MRI of the brain can re veal T2/FLAIR
hyperintensity in limbic struc tures, cer e bel lar at ro phy, or
other changes [13]. How ever, the MRI find ings in this case
were in ci den tal, showed no signs of au to im mune brain in -
flam ma tion, and could not ex plain the patho log i cal back -
ground ac tiv ity. Ep i lep tic sei zures are a com mon fea ture of 
au to im mune en ceph a li tis. Au to im mune NMDA re cep tor
en ceph a li tis of ten man i fests with var i ous types of sei zures, 
most fre quently with GTCS, as they de velop in about 70%
cases. How ever, other clin i cal symp toms such as orofacial
dyskinesias, dystonia, psy chi at ric symp toms, and au to -
nomic dys func tion are also pres ent, and IgG NMDA
GluN1 an ti bod ies in se rum or CSF are usu ally de tected
[14]. An other im mune-me di ated en ceph a li tis, dur ing
which ep i lep tic sei zures oc cur, is as so ci ated with LGI1
autoantibodies. An ti bod ies that bind to LGI1 pro teins in -
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Fig. 2. Brain MRI scan
Hypointense sig nal in the left temporoparietal area, de creased left hip po cam pus, thinned grey mat ter layer, di lated perivascular gaps.
A – co ro nal view, T1 se quence. B – ax ial view, T2 se quence.

Fig. 3. Chest CT scan
Intrapulmonary lymph node in the right lung S5 seg ment (ar row).



crease neuronal ac tiv ity lead ing to elec tri cal dis charges in
the brain man i fested by sei zures. This dis ease also pres ents 
with mem ory im pair ment, con fu sion, spe cific facio -
brachial dystonic sei zures, de tec tion of LGI1 an ti bod ies,
hyponatremia, and typ i cal changes in MRI (me dial and
tem po ral hyperintensity [15]). Other au to im mune dis eases 
as so ci ated with sei zures are anti-AMPA re cep tor en ceph a -
li tis, which is more fre quently di ag nosed for mid dle-aged
women, GABAAR en ceph a li tis, which is more com mon
among chil dren and in most cases pres ents with treat -
ment-re sis tant sei zures, sta tus epilepticus, and epilepsia
partialis con tinua, and GABABR en ceph a li tis, which usu -
ally oc curs later in life [16, 17]. Paraneoplastic en ceph a li -
tis has a wide range of clin i cal man i fes ta tions in clud ing ep -
i lep tic sei zures; how ever, oc cur rence of sei zures is quite
rare while other symp toms are more com mon. Limbic en -
ceph a li tis is one of the clas si cal paraneoplastic neu ro log i -
cal syn dromes, in most cases caused by anti-Hu or
CV-2/CRMP-5 an ti bod ies and is of ten as so ci ated with
SCLC, how ever, it pres ents with not only ep i lep tic sei -
zures but, es pe cially limbic sys tem dam age symp toms,
with be hav iour and mood changes, short-term mem ory im -
pair ment, and ad di tional fea tures that vary ac cord ing to the 
im mune re sponse [18, 19]. Other PNS usu ally do not pres -
ent with sei zures as it is not a typ i cal clin i cal sign. EEG is
an es sen tial di ag nos tic test to de ter mine the type of sei -
zures and the lo ca tion of patho log i cal dis charges in the
brain, but al ter ations in EEG are rarely spe cific to au to im -
mune neu ro log i cal syn dromes, ex cept some dis tinc tive
forms of en ceph a li tis such as “ex treme delta brush” seen in
anti-NMDA re cep tor en ceph a li tis [20]. Al though im -
mune-me di ated en ceph a li tis was sus pected af ter re cord ing 
epileptiform ac tiv ity in EEG, the de tec tion of an ti bod ies
di rected against amphiphysin in se rum led to the di ag no sis
of au to im mune-paraneoplastic en ceph a li tis. Many pa -
tients with paraneoplastic syn dromes have an ti bod ies in
their se rum and cerebrospinal fluid that re act with both the
ner vous sys tem and the un der ly ing can cer. The iden ti fi ca -
tion of these an ti bod ies and their tar get neu ral an ti gens has
sub stan tially ad vanced the pos si bil i ties of early di ag no sis
and led to the con cept that paraneoplastic neu ro logic dis or -
ders are im mune-me di ated. Autoantibodies are highly spe -
cific for iden ti fy ing a neu ro log i cally dis abled pa tient with
paraneoplastic syn drome. These an ti bod ies also in di cate
the site of the un der ly ing can cer and re act with the part of
the ner vous sys tem that is re spon si ble for clin i cal symp -
toms. How ever, not all pa tients have well-char ac ter ised
paraneoplastic an ti bod ies and other clin i cal symp toms, in -
clud ing pa tients with atyp i cal syn dromes or with un de tect -
able tu mours [21]. In more than half of cases of paraneo -
plastic en ceph a li tis, clin i cal symp toms ap pear be fore
oncological dis ease be cause the tu mour is of ten too small
to be de tected, but the im mune re sponse is al ready ex -
pressed [10]. Au to im mune-paraneoplastic en ceph a li tis
caused by anti-amphiphysin an ti bod ies is a rare dis or der
with var i ous clin i cal man i fes ta tions, but to date, no cases
with ep i lep tic sei zures pre sented. Amphiphysin I is a nerve 
ter mi nal pro tein that plays a role in endocytosis. Anti-

 amphiphysin an ti bod ies re act with a 128-kd pro tein found
in syn ap tic ves i cles and they were first de scribed in pa -
tients with paraneoplastic stiff-man syn drome and breast
can cer [17]. Some stud ies sug gest that they are as so ci ated
with var i ous paraneoplastic syn dromes (sen sory neurono -
pathy, encephalomyelitis, limbic en ceph a li tis) and tu -
mours (SCLC, ovar ian car ci noma, breast can cer,
thymoma) [21]. A di rect re la tion ship be tween au to im -
mune brain tis sue in flam ma tion and sei zures re mains un -
clear and is dif fi cult to study [22]. While the typ i cal pre -
sen ta tion of an ti body-as so ci ated en ceph a li tis con sists of a
sub acute pro gres sive de crease in the level of con scious -
ness, of ten with fluc tu a tions, al tered cog ni tion, and other
neu ral tis sue dam age signs, the man i fes ta tion of the im -
mune- me di ated pro cess in the de scribed case was atyp i cal.
More over, a pre vi ous ischemic stroke in the pa tient’s med -
i cal his tory should be con sid ered as a pos si ble cause of ep i -
lep tic sei zures, since ep i lepsy is not a sin gle dis or der but
rather a group of syn dromes with va ri ety of un der ly ing dis -
eases. The role of cerebrovascular dis or ders is ob served in
the de vel op ment of 11% of all ep i lepsy cases. Ar te rial
ischemic stroke causes many pri mary and sec ond ary
changes that can ini ti ate epileptogenesis, there fore, ep i -
lepsy sei zures are one of the most com mon poststroke out -
comes [23]. In our case, there is pos si bil ity that sei zures
could be caused by dual pa thol ogy re lated to both ischemic
and im mune-me di ated rea sons, how ever, the signs of acute 
stroke were not ev i dently ex pressed, find ings in MRI were
in ci den tal, and pos si ble en ceph a li tis of paraneoplastic or
au to im mune or i gin was sus pected only af ter per form ing
EEG. Fur ther more, our pa tient not only pre sented with ep i -
lep tic sei zures, but also com plained of vi sual im pair ment
which is most com mon in paraneoplastic brain stem en -
ceph a li tis. How ever, this pa tient had no other brain stem
dam age symp toms as dur ing this syn drome vi sual dis tur -
bances man i fest as supranuclear or intranuclear
ophthalmo plegia, opsoclonus, nys tag mus, and other
symp toms that are as so ci ated with brain stem dam age
(dysarthria, dysphagia, ver tigo, cen tral hy po ven ti la tion)
[24]. As paraneoplastic neu ro logic dis or ders can af fect any 
part of the ner vous sys tem, the va ri ety of clin i cal symp -
toms and signs of the syn dromes is very large. The ab sence
of a par tic u lar clin i cal pat tern makes di ag nos ing paraneo -
plastic en ceph a li tis dif fi cult as the anal y sis of CSF and de -
tec tion of spe cific autoantibodies in se rum and (or) CSF re -
main the main di ag nos tic tool [11]. Most com mon find ings 
are mod er ate lymphocytic pleocytosis, in creased pro tein
con cen tra tion, high IgG in dex, and oligoclonal bands [12].
Anal y sis of our pa tient’s CSF showed only el e vated pro -
tein con cen tra tion, how ever, the ab sence of pleocytosis
does not rule out im mune-me di ated en ceph a li tis [25].
Early di ag no sis and treat ment of these dis eases is im por -
tant be cause ir re vers ible dam age to the ner vous sys tem can 
oc cur if they are not treated in time. Since paraneoplastic
syn dromes are con sid ered to be im mune-me di ated, two
treat ment ap proaches are used: re moval of the source of
the an ti gen by treat ment of the un der ly ing can cer and sup -
pres sion of the im mune re sponse. For many paraneoplastic 
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syn dromes, the first ap proach is the only ef fec tive treat -
ment [26]. There are no es tab lished pro to cols for the treat -
ment of most paraneoplastic syn dromes, but a com bi na tion 
of both plasma ex change or in tra ve nous im mune glob u lin
and immunosuppressive agents is used. The ef fect of treat -
ment is highly de pend ent on the type of an ti bod ies de tected 
be cause for most paraneoplastic syn dromes, immunother -
apy is not ef fec tive, es pe cially if en ceph a li tis is caused by
anti-Hu or anti-Yo an ti bod ies [27]. Re cent stud ies sug gest
that the com bi na tion of in tra ve nous im mu no glob u lin or
plasma ex change with cyclophosphamide may be ef fec -
tive in some cases [28]. No clin i cal stud ies have been per -
formed to eval u ate the ef fi cacy of immunotherapy in the
treat ment of anti-amphiphysin-in duced en ceph a li tis. In
our case, as tu mour was not de tected, immunosuppressive
treat ment was ini ti ated with methylprednisolone pulse
ther apy and con tin ued with oral prednisolone. Symp tom -
atic treat ment in cluded treat ment of sei zures and psy chi at -
ric symp toms, as well as sta bi li za tion of vi tal signs. Most
tu mours are iden ti fied by im ag ing of the chest, ab do men,
or pel vis us ing CT, fluorodeoxyglucose PET or both, but in 
many cases, ini tial search for can cer is un re ward ing and
the tu mour is de tected months or even a few years af ter the
ap pear ance of the neu ro logic syn drome. Whole-body PET
may be the best screen ing method for lo cat ing the oc cult
can cer [29]. If pri mary screen ing is neg a tive, re-screen ing
af ter 3–6 months and every 6 months for up till 4 years is
required [30].

CON CLU SIONS

Amphiphysin an ti bod ies are as so ci ated with var i ous
paraneoplastic neu ro log i cal syn dromes and tu mours. Au -
to im mune-paraneoplastic en ceph a li tis caused by
anti-amphiphysin an ti bod ies is a rare and usu ally se vere
dis or der with var i ous clin i cal man i fes ta tions, but no cases
with ep i lep tic sei zures have been re ported to this date. Di -
ag nos ing im mune-me di ated en ceph a li tis is of ten dif fi cult
due to the ab sence of a par tic u lar clin i cal pat tern and ab -
nor mal i ties in im ag ing or lab o ra tory tests, es pe cially when
the ma lig nancy is not ini tially ap par ent. In our case, the pa -
tient pre sented with atyp i cal clin i cal symp toms such as ep -
i lep tic sei zures, vi sual and per cep tion im pair ment, el e -
vated pro tein lev els in CSF, non-spe cific find ings in MRI,
and pos i tive amphiphysin autoantibodies, which led to a
di ag no sis of au to im mune-paraneoplastic amphiphysin-as -
so ci ated en ceph a li tis. The main di ag nos tic tool in this case
re mained the de tec tion of spe cific onconeural an ti bod ies in 
the se rum. Amphiphysin autoantibodies in most cases are
as so ci ated with SCLC or thymoma, so a pri mary screen ing
for can cer was ini ti ated. As symp toms of ten ap pear be fore
the oncological dis ease is de tected, sub se quent fol low-up
re peat ing whole-body PET was re quired. Fur ther re search
on PNS and adop tion of in ter na tional di ag nos tic rec om -
men da tions could im prove di ag nos tic ac cu racy, man age -
ment and lead to better out comes.
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ANTIKÛNØ PRIEÐ AMFIFIZINÀ SUKELTAS
PARANEOPLASTINIS-AUTOIMUNINIS
ENCEFALITAS: ATVEJO PRISTATYMAS
IR LITERATÛROS APÞVALGA

Santrauka

An ti kû nø prieð am fi fi zi nà su kel tas en ce fa li tas – imu ni nës kil mës
gal vos sme ge nø uþ de gi mas, ku rio me tu su si daræ on ko neu ro ni -
niai an ti kû nai prieð vë þi niø làs te liø an ti ge nus kryþ mið kai pa þei -
dþia ner vi ná au di ná. Am fi fi zi no an ti kû nai sie ja mi su ávai riais pa -
ra ne op las ti niais neu ro lo gi niais sin dro mais ir na vi kais. Dël simp -
to mø ávai ro vës ir tiks liø diag nos ti niø kri te ri jø trû ku mo, ðios li gos 
diag nos ti ka daþ nai bû na ap sun kin ta, to dël spe ci fi niø an ti kû nø
nu sta ty mas pa cien to se ru me ir ce reb ros pi na li nia me skys ty je ið -
lie ka pa grin di ne diag nos ti kos prie mo ne. Iki ðiol në ra ap ra ðy ta
kli ni ki niø at ve jø, kur epi lep si jos prie puo liai bû tø mi ni mi kaip
vie na ið en ce fa li to, su kel to an ti kû nø prieð am fi fi zi nà, kli ni ki niø
ið raið kø. Straips ny je pa tei kia me re tà kli ni ki ná an ti kû nø prieð am -
fi fi zi nà su kel to ati pi nio pa ra ne op las ti nio-au to imu ni nio en ce fa li -
to at ve já, ku ris pa si reið kë epi lep si jos prie puo liais, pa res te zi jo mis
bei re gos ir su vo ki mo su tri ki mais.

Rak ta þo dþiai: am fi fi zi nas, au to imu ni nis en ce fa li tas, pa ra -
ne op las ti nis sin dro mas, epi lep si ja, trau ku liai.

Gauta: Priimta spaudai:
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