
Clinical Case Report Medicine®

OPEN
Fulminant course in a patient with
anti-N-methyl-D-aspartate receptor
encephalitis with bilateral ovarian teratomas
A case report and literature review
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Abstract
Rationale:Anti-N-methyl-D-aspartate (NMDA) receptor encephalitis is an autoimmune disorder that can be controlled and reversed
by immunotherapy. The presentation of NMDA receptor encephalitis varies, but NMDA receptor encephalitis is seldom reported in
patients with both bilateral teratomas and preexisting brain injury.

Patient concerns: A 28-year-old female with a history of traumatic intracranial hemorrhage presented acute psychosis, seizure,
involuntary movement, and conscious disturbance with a fulminant course. Anti-NMDA receptor antibody was identified in both
serum and cerebrospinal fluid, confirming the diagnosis of anti-NMDA receptor encephalitis. Bilateral teratomas were also identified
during tumor survey.

Diagnoses: anti-N-methyl-D-aspartate receptor encephalitis.

Interventions: Tumor resection and immunotherapy were performed early during the course.

Outcomes: The patient responded well to tumor resection and immunotherapy. Compared with other reports in the literature, her
symptoms rapidly improved without further relapse.

Lessons: This case report demonstrates that bilateral teratomas may be related to high anybody titers and that the preexisting
head injury may be responsible for lowering the threshold of neurological deficits. Early diagnosis and therapy are crucial for a good
prognosis in such patients.

Abbreviations: CSF = cerebrospinal fluid, CT = computed tomography, ICH = intracranial hemorrhage, MRI = magnetic
resonance imaging, NMDA = N-methyl-D-aspartate.
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1. Introduction

Anti-N-methyl-D-aspartate (NMDA) receptor encephalitis is an
inflammatory disease caused by cerebrospinal fluid (CSF)
antibodies against the GluN1 subunit of the NMDA receptor.[1]

A quarter of patients with anti-NMDA receptor encephalitis
present with persistent and severe neurological deficits or die, and
early identification and treatment may improve the outcomes of
these patients.[1,2] Most patients with anti-NMDA receptor
encephalitis present with a subacute onset of psychiatric
symptoms, seizure, and involuntary movement followed by
autonomic instability and disturbed consciousness within 3
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weeks of symptom presentation; however, the clinical course may
vary among individuals. Although ovarian teratoma has been
identified in approximately half of the patients with anti-NMDA
receptor encephalitis, little of the literature has reported such
encephalitis in combination with bilateral teratomas, and to the
best of our knowledge, no clinical course and laboratory data
pertaining to anti-NMDA receptor encephalitis in patients with
preexisting brain injury have been reported to date. Herein, we
present an atypical and fulminant course in a patient with anti-
NMDA receptor encephalitis presenting with bilateral teratomas
and with a history of traumatic intracranial hemorrhage (ICH).
Although this patient exhibited no remarkable findings on brain
magnetic resonance imaging (MRI) andCSF study, her symptoms
rapidly improved after tumor removal and immunotherapy.

2. Case report

A 28-year-old female who suffered from traumatic ICH received
a craniectomy 8 years previously and showed no obvious sequela
or seizure thereafter. She presented with an abrupt onset of
abdominal pain, vomiting, diarrhea, and common cold-like
symptoms followed by auditory hallucinations and delusions 2
days thereafter. Five days after the initial symptoms onset, she
was admitted because of 2 episodes of general tonic–clonic
seizures. On admission, a decrease in speech, fluctuation of
cognition, echolalia, and oral–facial and orolingual dyskinesia
were recorded. On day 9 of symptom onset, she developed
akinetic mutism. Neurological examinations were unremarkable
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Figure 1. (A) Brain magnetic resonance imaging (T2WI) showed encephalomalacia on the right fronto–parieto–temporal lobe related to previous head trauma. (B)
Immunofluorescent staining using NMDA receptor-1 antibody. (C–D) Results of electroencephalography showing disorganized postdominant rhythm with a run of
the bilateral asynchronous polymorphic slow wave at 3 to 5Hz.

Figure 2. Scheme of the clinical timeline.
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except for decreasing responses to verbal or pain stimulation,
whereas the eyes spontaneously opened. A further physical
examination revealed autonomic dysfunction as transient
tachycardia and hypertension.
BrainMRI (Fig. 1A) revealed only encephalomalacia on the right

fronto–parieto–temporal lobe related to previous head trauma.
Electroencephalography (Fig. 1C and D) revealed a disorganized
postdominant rhythm with a run of bilateral asynchronous
polymorphic slow waves at 3 to 5Hz. Electroencephalography
did not reveal any evidence of nonconvulsive status epilepticus, and
the clinical seizure subsided after the administration of antiepileptic
drugs (valproic acid at 1800mg/d and levetiracetam 1g/d). Routine
laboratory tests were unremarkable. Tumor markers, including
CEA,CA125, CA153, anda-fetoprotein, and autoimmune profiles,
including antinuclear antibodies, rheumatoid factor, anti-double-
stranded DNA antibody, thyroid peroxidase antibody, and
thyroglobulin antibody, were within normal limits. No pleocytosis,
increased protein levels, or hypoglycorrhachia identified via CSF
study were noted, and the IgG index was unremarkable. Under the
consideration of autoimmune encephalitis, methylprednisolone
(1000mg/d for 5 days as a cycle) was initiated on day 9 after
symptoms onset, and abdominal computed tomography (CT) on
day 12 revealed bilateral teratomas. Bilateral partial oophorectomy
was conducted on day 13 followed by plasma exchange on day 14.
The pathological examination of bilateral ovaries revealed matured
cystic teratoma. Anti-NMDA receptor antibody was identified in
both serumandCSFusing immunofluorescence staining (Fig. 1B) on
day 24, and the diagnosis of anti-NMDA receptor encephalitis was
confirmed.Herneurological symptomsgradually improved, and she
became alert and could recognize her family. On day 36 after
symptoms onset, she presentedwithmild shortmemory impairment
after tumor removal, 10 courses of plasma exchange, and 15 days of
methylprednisolone therapy at 1000mg/d divided into 3 cycles. On
day 41 after symptoms onset, she could perform daily activities well
except some paranoid persistent and bilateral lower limb weakness
caused by being previously bedridden. Finally, she was discharged
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with oral steroids (prednisolone at 10mg/d) and antiepileptic drugs
(valproic acid at 1800mg/d and levetiracetam at 1g/d). The total
duration of hospitalization was 41 days (Fig. 2). During a 2-year
follow-up, her symptoms completely improved without relapse or
other similar symptoms.
The informed consent was obtained from the patient for

publishing the article.
3. Discussion

Although early treatment is associated with better outcomes, the
clinical presentation and course of anti-NMDA receptor
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encephalitis vary among individuals, making accurate and timely
diagnosis difficult. The clinical presentation of anti-NMDA
receptor encephalitis can be divided into 4 specific phases as
follows: prodrome phase; psychotic phase; neurological compli-
cations (unresponsive phase, hyperkinetic phase, seizure, etc.);
and recovery phase.[3,4] In the prodrome phase, patients may
present similar symptoms as those in viral infection including
lethargy, upper respiratory symptoms, nausea, or diarrhea that
lasts for no>2weeks. During the psychotic phase, schizophrenia-
like symptoms, such as delusional thought content, perceptual
disturbances, and disorganized thoughts and behaviors, are
prominent without obvious neurological symptoms. The psy-
chotic phase usually lasts 1 to 3 weeks, and gradual neurological
complications, such as being mute, being akinetic, being
unresponsive to verbal commands or painful stimulation, and
the eyes remaining open (resembling catatonia), develop. During
this period, orofacial dyskinesia, dystonic posturing, and other
involuntary limb movements may also present with autonomic
dysfunction. In addition, hypoventilation has been reported in
some cases that required ventilator support, and seizures have
been reported to be usually present in patients with anti-NMDA
receptor encephalitis.[3–5] In the recovery phase, the symptoms
may improve with the reversal of the abovementioned phases,
requiring 3 to 4 months of hospitalization.[3]

Here, we presented an atypical case of anti-NMDA receptor
encephalitis with a fulminant course and rapid improvement
compared with other cases. In our patient, the prodromal phase
lasted only 3 days, followed by the psychotic phase of 6 days that
progressed onto an unresponsive phase with abnormal move-
ments. Our patient experienced a seizure on day 5. The possible
cause of the fulminant course in our patient may be related to the
downregulation of NMDA receptors caused by her previous
traumatic brain injury. Traumatic brain injury may activate
metabolic cascades, including cellular andmolecular changes such
as excitotoxicity, inflammation, oxidative damage, and synaptic
injury.[6] Reportedly, NMDA receptor density is reduced in the
neurons after a traumatic brain injury to cope with the increase in
extracellular excitatory neurotransmitters.[7] The other possible
cause of the fulminant course is the bilateral ovary teratomas,
which may indicate higher antibody titers in our patient although
CSF antibody titers were not available. Furthermore, patients with
tumors showhigher antibody titers than thosewithout tumors, and
patients with milder symptoms show lower antibody titers.[5,8]

However, the precise serum or CSF antibody titers were not
available in this study, and further research is warranted to
investigate changes in antibody titers after therapy.
Currently, anti-NMDA receptor encephalitis treatments in-

clude tumor resection (in cases presenting with tumors),
symptomatic treatment, and immunotherapy. The first-line
immunotherapy includes the administration of corticosteroids,
intravenous immunoglobulins, plasma exchange, and plasma-
pheresis, whereas the second-line immunotherapy includes the
administration of rituximab, cyclophosphamide, mycophenolate
mofetil, azathioprine, and methotrexate.[9] Although receiving
these therapies, approximately 25% of the patients with anti-
NMDA receptor encephalitis still develop persistent and severe
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neurological deficits or die. Reportedly, patients who do not
require intensive care, receive early treatment, show a lower
antibody titer after treatment, present with a less severe disease
within4weeksofonset, and receiveadiagnosis andundergo tumor
removal within 4 months of symptom onset achieve good
outcomes.[2,5] Moreover, the mean interval between the presenta-
tion of symptoms and the initial signs of improvement is 8weeks in
patients receiving early tumor removal and 11 weeks in patients
receiving late tumor removal.[5] Compared with cases reported in
previous studies, our patient, despite her fulminant course,
responded well to treatments after the first-line immunotherapy
(corticosteroids and plasma exchange) combined with tumor
removal and manifested the initial symptoms of improvement on
day 36. We hypothesize that the rapid intervention of immuno-
therapy followed by tumor resection may be related to the more
positive response to therapy in our patient.
4. Conclusions

The presentation and clinical course of anti-NMDA receptor
encephalitis are variable. We assumed that bilateral teratomas
may be related to the high antibody titer in our patient and that
preexisting head injury was responsible for lowering the
threshold of neurological deficits. Early diagnosis and therapy
are crucial for a good prognosis in such patients.
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