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Abstract

Antibodies against the glutamate receptors NMDA can cause autoimmune encephalitis. This condition occurs especial-
ly in young women and the prevalence of associated ovarian have been described as almost 20%. Patients present with
new onset neuropsychiatric symptoms and tend to show no improvement with antipsychotic medication, increasing sus-
picion of an underlying cause. When searching for ovarian teratoma, the absence of a detectable tumor on image exams
do not exclude this hypothesis, once tumors may be too small to de detected in image exams or may also develop after
the neoplastic syndrome, and therefore these patients must be followed-up. It is important to recognize the epidemiolo-
gy and to be aware of when to suspect about this disease, once early treatment (surgical resection and immunotherapy)
is associated with greater prognosis.
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Introduction

Anti-NMDA Receptor Encephalitis Received date: March 13, 2020
Anti-NMDA receptor (anti-NMDAR) encephalitis is an autoimmune encephalitis that oc- Accepted date: May 4, 2020
curs especially in young women and has a high association with tumors. Almost 80% of Published date: May 11, 2020

the patients are female!'!, and ovarian teratoma is the most associated cause!!*.

Among encephalitis, infectious diseases are the most frequent and reminded
causes (especially Herpes simplex virus). However, it is important to recognize other caus-
es, such as vasculitis, malignancy and, as for anti-NMDAR encephalitis, paraneoplastic
syndromest'l. Anti-NMDAR encephalitis may also occur in the absence of a neoplasm,

which means, as a primary disease, but it represents a minority of cases!. Citation: Breis, L.C., et al. An-

Although men and children can be affected by anti-NMDAR encephalitis'®, the ti-NMDA Receptor Encephalitis
most common presentation is a female patient (median age: 23 years)®! with psychiatric Associated with Ovarian Teratoma:
symptoms (behavioral changes, confusion, memory deficits, psychosis and hallucination) Pathophysiology and When to Sus-
1671 and seizures, and therefore psychiatrists are often the first professionals to see the pect. (2020) Int J Neurol Brain Dis
patient!®l. Also, patients tend to show no improvement with antipsychotic medications 7(1): 7-10.

and rapidly evolve with neurological symptoms, such as dysautonomia, dyskinesia (face,
mouth, tongue and limbs)!¥, hypoventilation, hyperthermia, ataxia, decreased responsive-
ness, seizures and comal->4671,

The pattern of young female patient with neuropsychiatric symptoms and no im-
provement with antipsychotic drugs must lead doctors to investigate underlying causes,

including tumors. Investigation must include: (1) medical history: these patients frequently Copy Rights: © 2020 Breis, L.C. This
have no neuropsychiatric history, but a prodrome of flu-like symptoms two weeks earlier, is an Open access article distributed
with headache, nausea and fatigue, is present in 70% of the cases™*”); (2) CSF and serum under the terms of Creative Commons
search for antibodies!® and (3) image exams, such as ultrasound, CT or MRIP. Attribution 4.0 International License.
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Figure 1: Typical epidemiology (young female patient), presentation
and progression of the case.
Woman’s image obtained from Smart Servier

Physiopathology

NMDA receptors are ligand-gated ion channels involved in cog-
nitive processes such as behavior, memory, learning and plastici-
tyt>1%; and are mostly found in frontotemporal region and hippo-
campus!!l. The pathophysiology of anti-NMDAR encephalitis
is strongly associated with its symptoms!'?, and most of these
symptoms can be mimicked by using NMDA antagonists like
ketaminel'"'?], suggesting that anti-NMDAR encephalitis is a re-
versible disorder caused by hypofunction of NMDA receptors®..

Antibodies attachment to GluN1 subunit (glycine-bind-
ing subunit) of the NMDAr causes internalization of the recep-
tor in synaptic sites, resulting in loss of the connection between
NMDAr and ephrin B2 receptor (EphB2Rs)!'*'4, EphB2Rs
plays a role stabilizing NMDAr in the postsynaptic membrane
and providing plasticity!?. Internalization occur both in excit-
atory and inhibitory pathways and reduce NMDA dependent
synapsest'®,

Besides this mechanism, Lynch et al. suggests that [gG
also acts primarily as NMDA agonist before inducing its hypo-
function and potentially causes a transition from synaptic to ex-
tra synaptic receptors. NMDA receptors over activity is a possi-
ble explanation to the connectivity disruption and symptoms like
seizures, a non-logical feature of pure hypofunction disorder of
NMDABM,

Connectivity disruptions provide a solid explanation
for psychotic symptoms and memory loss. Similar evidences
of connectivity imbalance are demonstrated in disturbances like
schizophrenia and psychosis!'*..

In a recent study, Chefdeville et al. demonstrated the
prevalence of 19.9% (57/286) of ovarian teratoma in 286 cas-
es of anti-NMDA receptor encephalitis. 27/57 of these teratoma
cases were analyzed and 96% (26/27) had neural tissue, com-
pared to 38% from control group®. All these 26 teratomas had
immune infiltrated close to the neural-glial tissue, supporting
the idea that germinal-center-like structures inside the teratomas
could be associated with antibodies production, at least in the
beginning of the disease. This hypothesis is corroborated by the
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fact that IgM antibodies were found in patients’ serum even 6
months after the onset!'”). The progression to an intrathecal pro-
duction of antibodies is probably caused by a break in the blood
brain barrier, that could be explained clinically by the viral pro-
drome which occur in most cases.

Figure 2: The image summarized the pathophysiology of anti-NMDA
encephalitis associated with ovarian teratoma. A: teratoma tissue ex-
pression NMDA antigens, with lymphocyte infiltration and initial
production of antibodies. B: the migration of activated B cells to the
Central nervous system where they produce antibodies against NMDA
intrathecally. C: the antibodies against NMDA receptor, produced in
the germ cell like tissue on the teratoma, found in serum. D: Antibodies
acting all along the neuron in the NMDA receptors, with a specially
important action in synaptic receptors. Uterus, B cell, SNC and neuron
images obtained from Smart Servier

Ovarian Teratoma

Dalmau et al reported the prevalence of identified tu-
mor of 59% in patients with anti-NMDA receptor encephalitis.
97% of the patients with tumor were female; and, in 95% of
these female patients, the tumor was ovarian teratoma**). There-
fore, ovarian teratoma may be defined as the major cause of an-
ti-NMDA receptor encephalitis.

Mature cystic teratoma, also known as dermoid cyst,
is a benign germ cell neoplasm that arises from totipotent cells
of the ovary!'®.. Although malignant ovarian teratoma may hap-
pen in 5% of the cases, dermoid cyst is the most prevalent form
found in anti-NMDAR encephalitis. Neurological presentation
is the same for both malignant or benign forms, but mortality is
higher in the malignant tumors'?,

Since these tumors arise from totipotent cells, tissue
from the three layers (ectoderm, mesoderm and endoderm) may
develop, including nerve tissue!'*). Ovarian teratomas containing
nervous tissues may lead to anti-NMDAR encephalitis, even the
small ones!"!. Iemura et. al demonstrated ovarian teratomas with
median size of 5 cm, varying from 2.5 cm to 15 cm, in patients
with encephalitis®. In 10% of the cases, dermoid cysts are bi-
lateral*®l, synchronous or not!.

In patients with encephalitis, histopathological study
of the nervous tissue demonstrates neurons densely aggregated
occasional mitosis and positive immunohistochemistry reaction
for NMDA receptor>. In ultrasound images, typical appear-
ance of mature teratoma is cystic adnexal unilocular mass!'®).
Diagnosis of ovarian teratoma may happen after the encephalitis
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recovery>21, and therefore these patients must me followed up.

Diagnosis
Antibodies (IgG) against NMDA receptors may be found in se-
rum, CSF or both®. Brain MRI and EEG may be either normal
or show non-specific findings of increased signal (cerebral cor-
tex, cerebellum, hippocampi, medial temporal lobe) and disor-
ganized activity (slow delta waves), respectively!*>?2,

When limbic system is involved, Gultekin’s et al crite-
ria for paraneoplastic limbic encephalitis diagnosis may be use-
full,

Table 1: Diagnosis of paraneoplastic limbic encephalitis by Gultekin

I. A compatible clinical
picture

II. An interval of < 4
years between the devel-
opment of neurological
symptoms and tumour
diagnosis

III. Exclusion of other neuro-oncological
complications

IV. At least one of the following: CSF
with inflammatory changes but negative
cytology, MRI demonstrating temporal
lobe abnormalities or EEG showing epi-
leptic activity in the temporal lobes

Ultrasound is an easy and appropriate exam to inves-
tigate ovarian teratomas. It can be done both transvaginal and
transrectal and reveal high echogenic images®??l. CT may be use-
ful in inconclusive cases®. Treatment may be instituted before
the final diagnosis, according to the severity and progression of
the casel?¥.

Despite the search, 41% of the patients with an-
ti-NMDA receptor encephalitis do not have detectable tumors!®.
Ovarian teratomas may be too small and difficult to detect in im-
age exams! or may develop after the paraneoplastic syndrome.
Therefore, it is recommended to repeat exams in young women
with no detectable tumors, every year, for two or three years!'”,

Pregnant women with history of anti-NMDA receptor
encephalitis may be monitored. Maternal-fetal transfer of an-
ti-NMDAR antibodies may occur in both symptomatic and as-
ymptomatic women, and the consequences for the baby are not
established®.

Differential diagnosis includes infectious encephalitis
(especially herpes simplex encephalitis), psychiatric disorders,
psychotropic drugs use, meningitis, systemic autoimmune dis-
eases, MELAS syndrome, prion diseases and Hashimoto’s en-
cephalopathyl*!0-2627],

Methods and Result

We have made a non-systematic review on PubMed with the de-
scriptors “ovarian teratoma and encephalitis” and “anti- NMDA
encephalitis”. No year restriction was applied. The articles were
selected in consensus between the authors.

Treatment

Best therapeutic results are obtained with the combi-
nation of surgical removal of the tumor and immunotherapy,
such as IVIG, corticosteroids (methylprednisolone) and plasma-
pheresis!""!''1. In some cases, rituximab and cyclophosphamide
may be required!'). 75% of the patients have full recovery or
mild neurological deficits, while 25% may have severe residual
deficits or diel'”. Intensive care is often required for ventilation
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support and autonomic instability management, even before the
diagnosis!"fl.

Among other paraneoplastic encephalitis, anti-NMDA
receptor encephalitis carries a good prognosis?’!, and the revers-
ibility of neurological symptoms is possible due to the immune
mediated neuronal dysfunction®. Recovery is usually slow.
Clinical improvement happens in parallel to the decrease of anti-
bodies levelst); although this information is not enough to guide
clinical decisions and antibodies may be present for months in
serum and CSF after recovery!'”. Because of the important role
of NMDA receptors in learning and memory abilities, persistent
amnesia of the whole process may occur after recovery®™.

In patients with no detectable tumors, recovery may
be slower, and relapses may be more frequent®”. These patients
must be followed up after recovery because tumors may be de-
tected after the paraneoplastic presentation®2!l,

Conclusion

In conclusion, anti-NMDAR encephalitis associated with ovari-
an teratoma is a paraneoplastic condition affecting mostly young
women in their most productive phase of life. Once early resec-
tion of the tumor and early institution of immunotherapy are as-
sociated with better outcomes, neurologist and clinicians should
be aware of young women presenting with new onset psychiatric
or neurological symptoms even when tumor is not found in im-
age studies.
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