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ABSTRACT
Autoimmune encephalitis (AE) is one of the paraneoplastic syndromes of ovarian teratoma.
Insufficient knowledge about the evolution of the disease, as well as its manifestation in
the form of non-specific clinical symptoms (such as significant deterioration of memory
and cognitive functions of patients), is a common cause of a prolonged diagnostic
process and delay in the introduction of targeted treatment. The aim of the study was
to summarize the data available in the literature, as well as recent reports, to facilitate and
accelerate the diagnosis of the syndrome and ensure better care for patients.
A literature review was performed in the PubMed, Google Scholar databases and the
guidelines of the Polish Society of Gynecologists and Obstetricians, by using keywords.
Making a diagnosis of AE requires the cooperation of a team of specialists (including,
among others, neurologists, gynecologists and oncologists). Justification for this is
the manifestation of pathology comes in the form of non-specific clinical symptoms.
Treatment includes surgery to remove the tumor, pharmacotherapy: corticosteroids and
immunoglobulin infusions, in addition to allied modern plasmapheresis treatments —
in severe cases.
Sorting out the non-specific symptoms of AE would facilitate faster and more accurate
diagnosis, and this improve the functioning of patients suffering from ovarian teratoma.
Pertinent tests are necessary to facilitate and optimize the differential diagnosis. Education
of doctors about its alarming symptoms is important, as is cooperation between doctors
of different specialties.
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INTRODUCTION

Paraneoplastic syndrome is a pathology caused by
a disorder resulting from the secretion of hormones, peptides
or cytokines by the tumor and from immune cross-reactivity
between abnormal tissues and tissues of the host body. These
syndromes occur in 5-10% of all cancer patients. They may
include different organ systems, mainly the endocrine and
nervous systems. Symptoms may also be haematological,
dermatological or rheumatological. Tumors, the paranoic
syndromes of which manifest in oncological patients with
the highest frequency are: small cell lung cancer, breast
cancer, gynecological cancers and haematological cancers
[1,2].

Ovarian germ cell tumors (OGCTs) are a group of
true primary ovarian tumors. Histologically, they are
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a heterogeneous group of tumours originating from embry-
onic gonadal cells. The OGCT group includes three types
of monstrosis such as mature monstrosis, immature and uni-
locular monstrosis, ploriferative, follicular tumour formerly
called endodermal sinus tumour, embryonic cancer, polycys-
tic cancer and chorionic cancer. Germ cell tumours are the
second largest category of ovarian cancer. They are preceded
by a group of epithelial cancers, usually of a benign nature
[3]. It is estimated that OGCTs account for about 20 to 25%
of all ovarian cancers, but they account for about 5% of all
occurring ovarian malignancies. Among women aged 10
to 30, embryonic cell tumours account for up to 70% of all
ovarian cancers [4].

The Gonzales-Crussi classification describes the preva-
lence of mature embryonic ovarian tumors over immature
or mixed tumors [5]. Autoimmune encephalitis (AE)
is a term used to describe a large group of pathologies,
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the symptoms of which include dysfunctions of the limbic
system and non-limbic parts of the brain of the human
nervous system [6]. In pathologies classified as AE, antibod-
ies specific to synaptic antigens and proteins present on the
surface of nerve cells are found in the body fluids of patients
[7]. There are many types of paranocarcinoma syndromes
allied with the presence of different antibodies. These
include antibodies against the NR1 subunit of the NMDA
receptor (N-methyl-D-aspartic acid) [8], AMPA (o-amino-
3-hydroxy-5-methyl-4isoxazole-propionic acid) [9],
GABA (6-aminobutyric acid receptor) [10], GlyR (7
alglycine). The incidence of paraneoplastic syndromes
involving autoimmune encephalitis was estimated at 2/3
per 100,000 patients per year in a Northern European study.

Autoimmune encephalitis may have not only the causes
of immunization in oncological patients. It has been esti-
mated that 40% of all patients with AE develop these pathol-
ogies as a result of an infectious disease. In the next 40%
of the toal number of patients, the causes have not been
established and specified, while the background of immuni-
zation occurs in 20% of all patients suffering from AE [11].
Median age of patients with AE has also been calculated.
It ranges from 50 to 60 years for AE with the character of
a rigid personal syndrome (SPS). The median for patients
with cerebral ataxia (CA) is the same, while for LE (limbic
encephalitis), it ranges from 25 to 45 years [12].

Today, due to the progress of medicine in every specialty
and the increase of diagnostic capabilities, there has been
a rapid development of knowledge about these paranoic
syndromes involving the nervous system and the presence
of specific antibodies. This fact has led to a reversal in the
clinical paradigms and new insights into the pathogenic
mechanisms of pathologies classified as AE. Key to faster
recovery and successful outcome is rapid recognition and
treatment initiation. The article presents the current state of
knowledge on the main clinical features, diagnostic indica-
tions and treatment of the above disorders. Our goal was
to summarize the available data in the literature, as well as
the latest reports and studies. The reason for our work is to
enable a better understanding of the disease and effective
care for patients with AE, the symptoms of which are a very
nonspecific group. This phenomenon tends to delay the diag-
nosis and inclusion of specific treatments that are key to
success in working with the patient for their well-being [13].

MATERIAL AND METHODS

A literature review of PubMed, Google Scholar, and the
guidelines of the Polish Society of Obstetricians and Gyne-
cologists was conducted. Articles were searched using the
keywords: encephalitis; limbic encephalitis; stiff-person-syn-
drome; teratoma; basal ganglia encephalitis; anti-NMDA-
receptor encephalitis; synaptic autoimmunity; neuronal
surface antigen antibody; GABA. The search yielded 615
results, of which 30 papers were included after rejecting
papers that did not meet the authors’ criteria.

Pathophysiology of the disease

Autoimmune encephalitis with the presence of specific
anti-NMDAR antibodies occurs most commonly as paranoic
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tumour syndrome with ovarian monstrosis. According to
ur research, 56% of all patients over 18 years of age have
unilateral or bilateral ovarian monstrosities with present
metabolically reactive nerve tissue [14]. Moreover, all
known antibodies present in AE diagnosed as paraneoplastic
syndrome fall into two categories. This division is dependent
on the antigen target as a carrier for the specific antibody
produced by immunization in oncology patients. We there-
fore distinguish:
+ autoantibodies specific to intracellular antigens (e.g.,
cytoplasmic or nuclear, Table 1);
+ autoantibodies specific to cell membrane antigens (Table 2).
The pathomechanism of autoimmune limbic encepha-
litis (ALE) with the presence of anti-NMDA antibodies as
a paraneoplastic syndrome with the presence of oncologic
pathology such as ovarian leiomyoma, is very complicated.
The cellular composition of ovarian leiomyoma includes
leiomyoma tumor cells, neuroglial cells, inflammatory
cells in the infiltrate and also tertiary lymphoid structure
(TLS) with germinal center (Figure 1A). NMDA receptors
are expressed on the surface portion of ovarian leiomyoma
cells (Figure 1B). The TLS of ovarian leiomyoma includes
a CD4+ T-cell zone, a CD20+ B-cell zone, plasma cells, auto-
antibodies against NMDA receptors, central memory cells
and mature dendritic cells. Mature dendritic cells capture
NMDAR nerve antigens and present antigenic fragments to
CD4+ T cells via the MHC class II complex, resulting in the
induction of T cell activation, differentiation and prolifera-
tion. Activated CD4+ T cells then induce the differentia-
tion of B lymphocytes into plasma cells and subsequently
produce IgG autoantibodies. Eventually, immunocytes and
autoantibodies circulate in the bloodstream and lymphatic
system and cross the blood-brain barrier into the cerebro-
spinal fluid (Figure 1C). Autoantibodies mainly attack
the hippocampus and prefrontal cortex of the brain, causing
antibody-mediated neuronal damage. Autoantibodies bind to
and induce NMDAR cross-linking, altering NMDAR surface
dynamics and disrupting interactions with synaptic proteins
such as the Ephrin-B2 receptor (EphB2R). These reactions,
mediated by the antibody, ultimately lead to the internal-
ization and degradation of NMDARSs, reducing the density
of NMDARSs in both synapses and extrasynaptic compart-
ments (Figure 1D). The basic components of NMDARs
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Figure 1. The complicated mechanism of the disease
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Table 1. List of autoantibodies specific to intracellular antigens,
autoantibodies, in neurological syndromes and types of cancers

>
38
5 S
2 ‘g Main Neurological Syndromes Cancer Types
C
< S
3
<
Sensory neuropathy, limbic SCLC, NSCLC,
HuD ANNA1 i ! . extra-thoracic
encephalitis, cerebellar ataxia cancers
- . Ovarian, breast,
Cdr-2 PCA1 Pecn?:e(mzll?t?sty?ﬁ berlagnsiﬁm fallopian tube
P + myelopathy carcnoma
SCLC, NSCLC,
SOX1 SOX1-IgG LEMS, PCD, limbic encephalitis extra-thoracic
cancers
limbic encephalitis, neuropathies, SCLC, NSCLC,
Unkonwn ANNA3 cerebellar ataxia, myelopathy, tabacco-related
brainstem encephalitis airway cancers
NOVA1 and ANNA2 brainstem encephalitis, opsoclonus, Breast, lung,
NOVA2 larngospasm, jaw dystonia neuroblastoma
Mal or Limbic encephalitis, brainstem Testicular, lung
Mal and Ma2 Ma2-IgG encephalitis cancers
_ SCLC, ovarian
ZiC4 ZIC4-1gG PCD adenocrcinoma

ANNA: antineuronal nuclear antibody; Cdr-2: cerebellar degeneration-related
protein; HuD: Hu-antigen D; LEMS Lamber-Eaton myasthenic syndrome; Ma:
antibodies that react with both Mal and Ma2; NOVA: neuro-oncological ventral
antigen; NSCLC: non-small-cell lung cancer; PCA: Purkinje cell cytoplasmic
antibody; PCD paraneoplastic cerebellar degeneration; SCLC: small cell lung
carcinoma; ZIC4: Zinc finger protein 4

Table 2. List of autoantibodies specific to cell membrane antigens,
autoantibodies, main neurological syndromes, types of cancers

5
c o 3 5
S 3 Main Neurological g E
o =]
Z & Syndromes T TR || 22
< ] 1]
3 w
<
DNER-IgG Hodgkin o,
DNER (PCA-TY) PCD lymphoma >95%
SCLC, NSCLC,
GluAl, GIuA2|AMPAR-IgG Limbic encephalitis breast and [60-70%
thymoma
P/Q- type P/Q-type 9
VGCC VGCC-1gG LEMS and PCD SCLC 60%
Limbic encephalitis, isolated SCLC,
B1 subunits GABAaR- status e_plleptlcus, cerebellar | thymoma an_d 60%
IgG ataxia and opsoclonus extra-thoracic
myoclonus cancers
. | Neuroblastoma
GluD2 GluD2-1gG ODSOC'O”USS r%yr‘écr:“;”“ ataxia | " ond ovarian | 50%
Y teratoma
Encephalitis with initial
psychiatric disturbances, Thymoma
GABAaR- followed by catatonia, N o
al,B3, v2 19G dystonia, seizures, and Hodgkin | 40%
; lymphoma
aphasia, coma and central
hypoventilation
5 Encephalitis with seizures, .
GluN1 NMADAR cognitive impairment, and Ovarian 20-40%
IgG . teratoma
behawior changes
Encephalitis with initial
psychiatric disturbances,
. followed by catatonia, o
Muscle AChR |Anti-AChR dystonia, seizures, Thymoma 15%
aphasia, coma, and central
hypoventilation
Hematologic
mGluR1 mGIuR1- Cerebellar ataxia malignandies | qo,
1gG and prostate
adenocarinoma
Diarrhea, weight loss, B-cell
DPPX/Kv4.2 [DPPX-IgG |cognitive dysfunction, and CNS 10%
S neoplasms
hyperexcitability
Neuromyelitis optica spectrum
. disorders (optic neuritis, Thymoma,
Aquaporin-4 Q?IuaGporln longitudinally, extensive breast and 5%
9 transverse myelitis, and area lung
postrema syndrome)
AChr: acetylcholine receptor; AMPAR: a-amino-3-hydroxy-5methyl-4-

isoxazolepropionic acid receptor; DNER: delta and notch-like epidermal growth
factor-related receptor; CNS: central nervous system; DPPX: dipeptidyl-
peptidase-like protein 6; GABAaR: GABA type A receptor; GABAbR: GABA
type B receptor; GluAl: glutamate receptor 1; GIuA2: glutamate receptor 62;
LEMS Lamber-Eaton myasthenic syndrome; mGlurl: metabotropic glutamate
receptor 1; NMDAR: N-methyl-D-aspartate receptor; NSCLC: non-small-cell
lung cancer; PCD paraneoplastic cerebellar degeneration; SCLC: small-cell
lung carcinoma; VGCC: voltage-gated calcium channel

include four domains: the extracellular amino-terminal
domain (ATD), the bipartite agonist-binding domain (ABD),
the trans-membrane pore-forming domain (TMD) — and
the intracellular carboxyterminal domain (CTD) [15].
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Symptoms of pathology and diagnosis

Autoimmune limbic encephalitis (ALE) is character-
ized at the beginning of the development of the condition
by symptoms such as memory deficits, marked changes in
behavior (often by an increase in aggressiveness), anxiety,
depressive states, psychotic behavior and a reduction
in cognitive function [16,17]. Making a correct diagnosis
is difficult because the symptoms of autoimmune limbic
system inflammation are non-specific and similar to the set
of symptoms that occur in other pathologies of the nervous
system. However, in order to correctly classify the pathol-
ogy, the patient must meet certain criteria such as rapid,
rapid progression lasting less than 3 months, the presence of
working memory deficits, seizures or psychiatric symptoms
that may suggest limbic system involvement, bilateral brain
abnormalities visible on MRI, and with FLAIR sequence
strongly confined to the medial temporal lobes. Moreover,
at least one of the following symptoms must be present: CSF
pleocytosis (white blood cell count greater than 5/mm3),
EEG with epileptiform or slow-wave activity involving
the temporal lobes. When one of the first criteria is not met,
the diagnosis of limbic encephalitis can be made only after
the detection of antibodies against cell surface, synaptic
or onconeuronal proteins in the process of deeper diagnostics
more invasive and immunologically specific [18].

Autoimmune limbic encephalitis is a pathology that
should be suspected in any patient who presents rapidly
progressive memory difficulties or behavioral changes.
Symptoms such as epileptic seizures of unknown cause
or psychiatric symptoms are also not uncommon. It should
be noted that a person with sudden neurological symptoms
is at higher risk for acute neurological injury, such as stroke
or toxic poisoning. The aforementioned are warning signs
that should not be underestimated in the diagnostic process.
The differential diagnosis of autoimmune limbic system
inflammation is a difficult diagnostic process. It is extremely
important to exclude other diseases that may cause a similar
set of physical and subjective symptoms, such as tumors
such as glioblastoma multiforme [19] or hypothalamic
tumors, dementia, tuberculosis, epilepsy, herpes-like viral
encephalitis and bornavirus [20]. Other conditions that
should be excluded that give similar symptoms are psy-
chiatric disorders (such as dissociative disorders) or neu-
rological complications of chemotherapy [21,22]. Prompt
correct diagnosis of autoimmune limbic encephalitis allows
equally efficient application of immunotherapy, resulting
in a marked reduction in seizure frequency, restoration
of cognitive function and improved survival [23,24]. The
diagnostic process is also followed by tests of a screening
nature for malignant tumors, especially in patients with anti-
bodies specific for the presence of a nervous system tumor.
Detection of pathology such as latent cancer is invaluable,
since the degree of malignancy of the tumor greatly affects
the final clinical outcome.

Treatment — standard methods

Surgical treatment is the only therapeutic method used
for ovarian leiomyoma pathology. Removal of the neoplastic
lesion during laparoscopic surgery significantly improves
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the condition of patients. This method not only abolishes the
negative symptoms resulting from the presence of a path-
ological mass in the pelvic cavity, but also significantly
improves their neurological condition [25]. Downstream
of the terpetu process, treatment focuses on curing ALE.
Innovative studies report that the condition of a significant
number of patients with autoimmune limbic encephalitis
can be improved if they are diagnosed early and treatment
is initiated rapidly. ALE was once considered an uncommon
pathology. Currently, thanks to an increase in the level of
knowledge and diagnostic abilities of doctors of various
specialties, limbic encephalitis is considered relatively
common [26]. There is no doubt that limbic encephalitis
has an immunological etiology. Attempts at immunosuppres-
sive treatment seem appropriate. Mono- or polytherapy with
immunoglobulins, plasmapheresis or steroid drugs is tradi-
tionally used [27]. Among immunosuppressive drugs, gluco-
corticosteroids such as methylprednisolone are popular, and
immunoglobulin infusions are also readily used in therapy
[28]. It is also possible to use new-generation drugs, such
as rituximab (which is an anticancer drug also applied in
immunosuppressive therapy.

Treatment — innovative methods

A therapeutic method such as plasmapheresis or thera-
peutic plasma exchange are processes designed to deprive
the body of blood plasma without depriving the patient of
blood cells. The morphotic elements are then suspended in
saline before being reintroduced into the patient’s body. This
procedure is useful for removing excess antibodies, immu-
noglobulins or cytokines from the blood in various patholo-
gies, including autoimmune inflammation in gynecological
patients with ovarian leiomyoma who have specific antibod-
ies in their plasma [29]. In order to avoid possible complica-
tions of activation of coagulation in extracorporeal circulation
and thromboembolic complications, patients should undergo
anticoagulation therapy before the procedure in the interest of
their health. Blood collected from the patient, drawn through
a separator, is mixed with an anticoagulant solution (heparin,
citrate solutions) and then flows into a centrifuge dish or filter,
where the plasma is separated from the cellular elements
of the patient’s blood. The exact volume of separated plasma
from the patient’s cells is replaced with replacement fluids,
and the recovered morphotic elements of the patient are trans-
fused to the patient. The most common replacement fluids
used in these procedures to purify the patient’s blood are
colloids (5% albumin) and crystalloids [30].

CONCLUSION

Autoimmune encephalitis with the presence of specific
antibodies to antigens present on the cell membrane and
inside the cell (in the nucleus or in the cytoplasm) most
often in AE anti-NMDA is a relatively rare clinical mani-
festation of embryonal tumor of the ovary of young women
with ovarian monstroma as its paraneoplastic syndrome. It
represents a pathology wherein the symptoms of which are
identical to the set of symptoms of many other neurologi-
cal disorders, most notably ailments that involve the sphere
of the limbic which causes changes in cognitive thinking
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and memory. This phenomenon is unfavorable because it
usually prolongs the path to a proper diagnosis, since differ-
ential diagnosis involves a significant number of pathologies
that produce confusingly similar symptoms. This process
requires specialists to have extensive knowledge in many
areas of medicine (such as oncology, gynecology and neu-
rology). It would be advisable for specialists in the above-
mentioned aspects of medicine to deal with paraneoplastic
syndromes more frequently and with greater knowledge
when diagnosing young women suffering from nervous
system defects. Popularizing the problem of the diagnostic
difficulty of ovarian monstrosity with manifestation of neu-
rological symptoms is a milestone in multiplying the success
of ovarian cancer diagnosis.

New treatment methods, among others, plasmapheresis
specifically aimed at removing diseased antibodies from
the body, are also filling doctors with hope that patients can
be cured completely, even from very severe forms of the
described paraneoplastic syndrome. Current research into
diagnostic and therapeutic methods is aimed at optimizing
the treatment of ovarian paraneoplastic patients with neu-
rological manifestations of the pathology.

ORCID iDs

Katarzyna Szklener @https://orcid.org/0000-0001-8033-3574

REFERENCES

1. Graus F, Vogrig A, Muiiz-Castrillo S, Antoine JG, Desestret V,
Dubey D, et al. Updated diagnostic criteria for paraneoplastic
neurologic syndromes. Neurol Neuroimmunol Neuroinflamm. 2021;
8(4):1014.

2. Dade M, Berzero G, Izquierdo C, Giry M, Benazra M, Delattre JY, et
al. Neurological syndromes associated with anti-GAD antibodies.
Int J Mol Sci. 2020;21(10):3701.

3. Taylor EC, Irshaid L, Mathur M. Multimodality imaging approach
to ovarian neoplasms with pathologic correlation. Radiographics.
2021;41(1):289-315.

4. Ramalingam P. Germ cell tumors of the ovary: A review. Semin
Diagn Pathol. 2023;40(1):22-36.

5. Anton-Paduraru DT, Miron IC, Lupu VV, Lupu A, Hanganu E.
Ovarian teratoma in a teenager causing ureterohydronephrosis:
Case report and literature review. Medicine. 2021;100(27):26472.

6. Laothamatas I, Fang E, Lee J, Abbas SMH, Ding J, Kagen A, et al.
Benign and malignant ovarian teratomas: multimodality imaging
findings with histopathologic correlation. ] Comput Assist Tomogr.
2023;47(6):882-9.

7. Leypoldt F, Wandinger KP, Bien CG, Dalmau J. Autoimmune
encephalitis. Eur Neurol Rev. 2013;8(1):31-7.

8. Nguyen L, Wang C. Anti-NMDA Receptor autoimmune encephalitis:
Diagnosis and management strategies. Int | Gen Med. 2023;16:7-21.

9. Kirschstein T, Kohling R. Functional changes in neuronal circuits
due to antibody-driven autoimmune response. Neurobiol Dis. 2023;
184:106221.

10. Fujii Y, Murata Y, Hokkoku K, Chiba T, Hamada Y, Uchibori A,
et al. Anti-amphiphysin-positive progressive encephalomyelitis with
rigidity and myoclonus. Can J Neurol Sci. 2023;50(5):781-3.

11. Granerod J, Ambrose HE, Davies NW, Clewley JP, Walsh AL,
Morgan D, et al. UK Health Protection Agency (HPA) aetiology of
encephalitis study group. Causes of encephalitis and differences in
their clinical presentations in England: a multicentre, population-
based prospective study. Lancet Infect Dis. 2020;10(12):835-44.

12. Ramalingam P. Germ cell tumors of the ovary: A review. Semin
Diagn Pathol. 2023;40(1):22-36.

Current Issues in Pharmacy and Medical Sciences



13.

14.

15.

16.

17.

18.

19.

20.

21.

Oliwia Burdan, Grzegorz Kurec, Katarzyna Szklener

Lee WJ, Lee HS, Kim DY, Lee HS, Moon J, Park KI, et al.
Seronegativeautoimmune encephalitis: clinical characteristics and
factors associated with outcomes. Brain. 2022;145(10):3509-21.
Sanghavi N, Ayesha B. Anti-N-methyl-d-aspartate receptor
encephalitis: mimicker of lupus and multiple sclerosis. Reumatismo.
2023;75(4).

Gultekin SH, Rosenfeld MR, Voltz R, Eichen J, Posner JB, Dalmau J.
Paraneoplastic limbic encephalitis: neurological symptoms,
immunological findings and tumour association in 50 patients.
Brain. 2000;38(1):1481-94.

Dalmau J, Graus F. Diagnostic criteria for autoimmune encephalitis:
utility and pitfalls for antibodynegative disease. Lancet Neurol. 2023;
22(6):529-40.

Rossi S, Merli E, Rinaldi R, Deleonardi G, Mastrangelo V, Sasdelli
AS, et al. Paraneoplastic vs. non-paraneoplastic anti-Hu associated
dysmotility: a case series and literature review. ] Neurol. 2022;269(3):
1182-94.

Flanagan EP, Geschwind MD, Lopez-Chiriboga AS, Blackburn KM,
Turaga S, Binks S, et al. Autoimmune encephalitis misdiagnosis
in adults. JAMA Neurol. 2023;80(1):30-9.

Stouraé P, Bednéarovd J, Zichaéek P, Cermakové Z, Pavelek Z, Valis
M. Autoimmune and limbic encephalitis: case series with some
atypical variables in clinical practice. Neurol Sci. 2022;43(1):687-90.
Huhndorf M, Juhasz J, Wattjes MP, Schilling A, Schob S,
Kaden I, et al. Magnetic resonance imaging of human variegated
squirrel bornavirus 1 (VSBV-1) encephalitis reveals diagnostic
pattern indistinguishable from Borna disease virus 1 (BoDV-1)
encephalitis but typical for bornaviruses. Emerg Microbes Infect.
2023;12(1):2179348.

Attademo L, De Falco S, Rosanova M, Esposito M, Mazio F,
FoschiniF, et al. A case report of limbic encephalitis in a metastatic
coloncancer patient during first-line bevacizumab-combined
chemotherapy. Medicine (Baltimore). 2018;97(9):0011.

Vol. 37, No. 2, Pages 105-109

22.

23.

24.

25.

26.

27.

28.

29.

30.

Higashimoto T, Whitehead MT, MacLeod E, Starin D, Regier DS.
Maple syrup urine disease decompensation misdiagnosed as
a psychotic event. Mol Genet Metab Rep. 2022;32:100886.
Munoz-Lopetegi A, Guasp M, Prades L, Martinez-Hernandez E,
Rosa-Justicia M, Patricio V, et al. Spanish anti-LGI1 Encephalitis
Study Group. Neurological, psychiatric, and sleep investigations after
treatment of anti-leucine-rich glioma-inactivated protein 1 (LGI1)
encephalitis in Spain: a prospective cohort study. Lancet Neurol.
2024;23(3):256-66.

Ismail FS, Spatola M, Woermann FG, Popkirov S, Jungilligens J,
Bien CG, et al. Diagnostic challenges in patients with temporal
lobe seizures and features of autoimmune limbic encephalitis. Eur
J Neurol. 2022;29(5):1303-10.

Watson L, Gavens E, Pachl M, Singh M, Soccorso G, McCarthy L,
et al. Controlled aspiration of large paediatric ovarian cystic
tumours. J Pediatr Surg. 2022;57(4):711-4.

Strippel C, Herrera-Rivero M, Wendorff M, Tietz AK, Degenhardt F,
Witten A, et al. German network for research on autoimmune
encephalitis. A genome-wide association study in autoimmune
neurological syndromes with anti-GADG65 autoantibodies. Brain.
2023;146(3):977-90.

Ding JB, Dongas J, Hu K, Ding M. Autoimmune limbic encephalitis:
A review of clinicoradiological features and the challenges of
diagnosis. Cureus. 2021;13(8):e17529.

Steeman A, Andriescu I, Sporcq C, Mathieu D, Meurant V, Mazairac
G. Case report of anti-NMDA receptor encephalitis in a 24-year-
old female: an uncommon presentation. Egypt ] Neurol Psychiatr
Neurosurg. 2022;58(1):79.

Altobelli C, Anastasio P, Cerrone A, Signoriello E, Lus G, Pluvio C,
et al. Therapeutic plasmapheresis: A revision of literature. Kidney
Blood Press Res. 2023;48(1):66-78.

Otto J. Plasmapheresis. Dtsch Arztebl Int. 2021;118(5):69.

109



