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Abstract

Autoimmune encephalitis should be considered in all cases of encephalitis, and recognition of the clinical
features is critical for neurologists, internists and other physicians. Classic features seen in NMDAR-
autoantibody encephalitis were well illustrated by this case and include subacute neuropsychiatric
manifestations (hallucinations, memory loss), movement disorders and seizures, often in the absence of
fevers. This case also demonstrates the characteristic EEG changes, known as extreme delta brush.
Sending both cerebrospinal fluid and serum for NMDAR autoantibodies is important in the diagnostic
approach, as we demonstrate here. We highlight the importance of multimodal imaging, when necessary,
to characterize suspected malignancy in cases of NMDAR-antibody encephalitis, which surgeons may

require in order to proceed with intervention.
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Introduction

Encephalitis is inflammation of the brain parenchyma with associated neurologic dysfunction.
While viral etiolgoies are the most common, the next most frequently identified category are autoimmune
encephalitides, which are important to include in the differential diagnosis of encephalitis [1]. Anti-N-
methyl-D-aspartate receptor (NMDAR) encephalitis is a potentially reversible autoimmune, sometimes
paraneoplastic condition caused by auto antibodies targeting the NMDAR. This leads to internalization of
the synaptic NMDAR and causes neuropsychiatric manifestations and often seizures [2]. Since the
discovery of NMDAR encephalitis, a number of other antibody-mediated encephalitides have been
identified, most of which respond favorably to immunotherapy [3]. We present a case that demonstrates
many features of the illness and highlights importance of multimodal imaging, when necessary, to
characterize suspected malignancy in cases of NMDAR-antibody encephalitis, which surgeons may

require in order to proceed with intervention.
Case Report

A 29-year-old middle-eastern woman presented with subacute headaches, memory loss,
behavioral changes, auditory hallucinations and seizures.
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Over the week prior to admission, she developed new headaches, auditory hallucinations
consisting of “background music” playing constantly, emotional lability and suffered several generalized
tonic-clonic seizures. On admission, she was afebrile, tachycardic and intermittently catatonic with
diffuse, symmetric hyperreflexia.

Lumbar puncture revealed 106 nucleated cells with 87% lymphocytes; protein and glucose were
normal. The remaining evaluation was unremarkable. She was treated with levetiracetam and empiric
acyclovir until CSF herpes-simplex virus and varicella zoster virus PCR returned negative. Intravenous
methylprednisolone and intravenous immune globulin (IVIg) were given for suspected autoimmune

encephalitis.

She deteriorated with myoclonic facial movements that lacked EEG correlate, dysautonomia
(episodes of sinus tachycardia and apnea), increasing encephalopathy and frequent clinical seizures, for
which she was loaded with fosphenytoin, transferred to the ICU and intubated. Electroencephalography
demonstrated extreme delta brush pattern in the bilateral frontal lobes (Figure 1). Anti-NMDAR
immunoglobulin G (IgG) autoantibodies were undetectable in the serum but were found in the
cerebrospinal fluid at 1:20; other classes of immunoglobulins were not tested. Contrasted brain MRI was
normal, but 18-fluorodeoxyglucose positron-emission tomography (PET) revealed hypothalamic
hypermetabolism and severe hypometabolism in the bilateral occipital cortices (Figure 2). CT
chest/abdomen/pelvis revealed a cystic adnexal mass, and MRI of the pelvis characterized this as an
ovarian teratoma (Figure 3). Upon review with the gynecology service, the patient underwent
exploratory laparotomy. The pelvic mass was removed and identified as a mature cystic teratoma (Figure
4). Within 24 hours, the patient's neurologic status improved. She completed five days of intravenous
methylprednisolone and IVIg and was given two doses of rituximab 14 days apart (the second dose was
given after discharge). After a four-week hospitalization she returned to neurologic baseline apart from
some asthenia secondary to deconditioning and was discharged to inpatient rehabilitation. Now more
than seven months from presentation, the patient is doing well off immunomodulatory therapy with
moderate memory difficulty as her only sequela.

Discussion

Autoimmune encephalitis should be considered in all cases of encephalitis, and recognition of the
clinical features is critical. Those seen in NMDAR-autoantibody encephalitis were well illustrated by this
case and include subacute neuropsychiatric manifestations (behavioral abnormalities, hallucinations,
memory loss) and seizures, often in the absence of fevers [4]. These are often followed by movement

disorders, catatonia, autonomic instability and coma.

In approaching the diagnosis, autoantibodies targeting the NMDAR should be soughtin the serum
and CSF, as 15% of patients will only have autoantibodies detectable in the CSF [5], as in this case. Most
patients will have abnormalities on EEG, typically areas of nonspecific slowing. The extreme delta brush
pattern, which consists of 1-3 Hz delta activity with superimposed 20-30Hz beta activity is relatively
unique to NMDAR encephalitis [6]. Brain MRI may be less sensitive than PET scan, which may
demonstrate fronto-temporal hypermetabolism with occipital hypometabolism, as in this case [7].

This case illustrates the need for an interdisciplinary approach to the management of patients
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with autoimmune encephalitis (e.g. neurology, critical care, surgery). We highlight that in order for
surgeons to proceed with intervention, multimodal imaging may be necessary for characterizing
suspected malignancy in cases of NMDAR encephalitis. Ovarian teratomas are discovered in
approximately 50% [8,9] of affected females over the age of 18 and, while pelvic ultrasound is often the
first-line imaging modality, MRI is the most sensitive [10]. Teratomas are the most common malignancies
associated with NMDAR encephalitis, but other tumors have been reported as well, including breast
carcinoma, small cell lung cancer, ovarian neuroendocrine tumors, sex cord stromal tumors, pancreatic
pseudopapillary neoplasia, neuroblastoma and Hodgkin lymphoma among others. Men and older adults
are less likely to have an underlying malignancy [11]. Prompt removal of any underlying tumor is an

importanttherapeuticintervention.

If the clinical suspicion is high and infectious etiologies have been excluded, empiric
immunotherapy should be considered while awaiting confirmatory autoantibodies. First-line therapy
includes tumor removal, intravenous corticosteroids (generally methylpredinsolone 1g daily for five
days) and [VIg (0.4g/kg daily for five days) or plasma exchange. Patients who do not improve with first-
line treatment require second-line immunotherapy including rituximab and/or cyclophosphamide,
which should be considered if there is no improvement in the first ten days [4]. The optimal duration of
therapy has notbeen well defined, but should generally continue atleast until there is substantial clinical
improvement, which may take up to 18 months [5]. Some 15-24% of patients with NMDA receptor
encephalitis will relapse, possibly after several years, which may occur in the setting of occult teratoma
or teratoma recurrence or in the absence of malignancy. Therefore, some authors have suggested

treatment with immunosuppression (mycophenolatemofetil or azathioprine) for atleastayear [12].
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Figure 1: Electroencephalogram - This Figure 2: Brain fluorodexoyglucose positron emission
demonstrated bifrontally predominant, rhythmic, tomography (FDG-PET) and CT - There was severe
delta activity with superimposed beta activity reduction of metabolic activity within the bilateral occipital
characteristic of extreme delta brush seen in cortices with hypothalamichypermetabolism.
NMDAR-autoantibody encephalitis.
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Figure 3: Coronal T2 MRI pelvis - This characterized the mass as a teratoma and led to the exploratory
laparotomy.The bladder is decompressed by a foley catheter, the hyperintense cystic component is seen midline
arising from the left ovarian teratoma, which is heterogenous in appearance.
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Figure 4: Pathological specimen of the ovarian mass (H&E stain) - This demonstrated a mature teratoma with
multiple tissue types. Hair follicles and sebaceous glands are present (left), neural tissue (right) with ependymal-
like structures (top-right), adipose tissue (center, lower).
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