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A B S T R A C T   

NMDA-R encephalitis is an autoimmune encephalitis that is known to be associated with ovarian teratomas. 
Eighty to 100 % of patients initially present with neuropsychiatric symptoms. Early recognition and intervention 
are critical to management and prognosis. This case demonstrates non-specific presenting symptoms of NMDA-R 
encephalitis. 

A 32-year-old woman presented to the emergency room with headache, nausea, vomiting, and photophobia. 
She was discharged with probable aseptic meningitis. Eight days later, she represented with delusional thought 
content, perseverative speech, and bizarre behavior. Cerebrospinal fluid studies showed elevated protein and 
mild pleocytosis. A computed tomography scan with contrast showed a 35-mm complex cystic lesion in the right 
adnexa, which was resected. Confirmatory pathology showed a mature cystic teratoma. Paraneoplastic panel 
later resulted positive for NMDA-R encephalitis. The patient was treated with methylprednisolone, IVIG, plas
mapheresis, and rituximab. The clinical course was complicated by a hypersensitivity reaction to rituximab, non- 
convulsive status epilepticus requiring intubation, dysphagia requiring a PEG placement, a rectal ulcer causing 
acute blood loss anemia requiring multiple blood transfusions, bilateral hearing loss, and a left lung pneumo
thorax. The patient's mood, cognition, and motor function were favorably improving 19 months after diagnosis. 

This case illustrates presenting signs of NMDA-R encephalitis in a young woman as headache and altered 
mental status followed by psychosis and epilepsy. Treatment should involve a multidisciplinary team and be 
individualized and escalated in patients with worsening clinical status refractory to first-line therapy. Further 
research is warranted to understand the optimal treatment strategy for this disease.   

1. Introduction 

Anti-N-methyl-D-aspartate (NMDA) encephalitis is a rare autoim
mune encephalitis, whereby the body creates antibodies that attack the 
NMDA receptors in the brain. NMDA receptor dysfunction is known to 
be associated with deficits in memory, psychosis and excitotoxic brain 
injury [1]. This condition is more common in people assigned female sex 
at birth. Eighty to 100 % of patients initially present with neuropsy
chiatric symptoms and progression to orofacial dyskinesia, seizures, and 
encephalopathy [2–5]. Given its unusual presentation, it can be mis
diagnosed. First-line therapy includes intravenous methylprednisolone, 
plus intravenous immunoglobulin, plasmapheresis, teratoma removal, 
or a combination of methods. Severe cases require escalation to second- 
line therapy within two weeks using rituximab or cyclophosphamide 

[2,6]. 
NMDA receptor encephalitis has been reported in females, males, 

and children [7]. While it is most often associated with an ovarian 
teratoma, a type of germ cell tumor, it has been reported in the absence 
of tumors [7]. Ovarian teratomas are the most common type of ovarian 
neoplasm. They can consist of ectodermal tissue, including epithelium 
and neural tissue, mesodermal tissue, inducing muscle, fat, bone, and 
cartilage, and endodermal tissue, including thyroid tissue and gastro
intestinal epithelium [8,9]. 

2. Case Presentation 

A 32-year-old woman with unremarkable past medical history pre
sented to the emergency room with ten days of headache, nausea, 
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vomiting, and photophobia. A lumbar puncture was performed, with 
cerebrospinal fluid (CSF) studies significant for total nucleated cells 
128/UL with a lymphocyte predominance. A magnetic resonance im
aging (MRI) brain scan was without parenchymal or meningeal 
enhancement. She had a negative infectious work-up and was dis
charged with probable aseptic meningitis. 

Eight days later, she represented with delusional thought content 
and agitation. She was febrile to 102.3 and tachycardic. Her physical 
exam was significant for disorganized thought process and perseverative 
speech. Her CBC and CMP were unremarkable. A toxicology screen for 
amphetamines, barbiturates, cocaine, opiates, and benzodiazepines was 
negative. She was admitted for further work-up. 

2.1. Diagnostic assessment 

A lumbar puncture was repeated on second presentation, with CSF 
studies showing elevated protein (90 MG/DL) and mild pleocytosis 
(protein, CSF, 90MG/DL, glucose, CSF, 45 MG/DL, total nucleated cells 
50/UL, lymphocytes 88%). Her repeat meningitis/encephalitis panel 
was negative. A repeat MRI scan was unchanged from prior. The patient 
demonstrated worsening mental status and psychiatry was consulted 
due to a concern for catatonia. Additionally, she started long-term 
electroencephalogram (EEG) monitoring, which showed generalized 
rhythmic delta activity, which is nonspecific but is consistent with se
vere cerebral dysfunction. A computed tomography scan of the chest, 
abdomen and pelvis showed a 35-mm complex cystic lesion in the right 
adnexa, concerning for a dermoid cyst. A transvaginal ultrasound scan 
was done to further characterize the mass. The ultrasound demonstrated 
a complex cystic mass within the right ovary that measured 3.7 × 2.9 ×
2.5 cm and contained an 8-mm internal calcification with an adjacent 
fatty component. An autoimmune encephalitis panel resulted after 10 
days, confirming NMDA receptor encephalitis. 

2.2. Therapeutic intervention 

Two days after representation to the emergency department, the 
patient was started on intravenous methylprednisolone 1 g daily for 5 
days and 2 g/kg IVIG over 2 days for empiric treatment of autoimmune 
encephalitis. The ovarian mass that was discovered was subsequently 
resected by obstetrics and gynecology. The surgical pathology resulted, 
showing a mature cystic teratoma containing mature neural tissue. The 
patient's mental status worsened, and she started second-line therapy, 
which included intravenous rituximab 1 g, two weeks, apart for CD20 
suppression. She required ICU-level monitoring for hypersensitivity 
desensitization to rituximab and for up-titration of anti-seizure medi
cations with concern for development of non-convulsive status epi
lepticus. During her hospitalization, her clinical status began to slowly 
improve. 

2.3. Follow-up and outcomes 

The patient was discharged home after a 68-day hospital stay to a 
rehabilitation facility. The hospital course was complicated by hyper
sensitivity reaction to rituximab, non-convulsive status epilepticus 
requiring intubation, dysphagia requiring a percutaneous endoscopic 
gastrostomy tube (PEG) placement, a rectal ulcer causing acute blood 
loss anemia requiring multiple blood transfusions, bilateral hearing loss, 
and left lung pneumothorax. 

She received a third, fourth dose and fifth dose of intravenous rit
uximab 1 g at 6 months, 12 months, and 18 months after symptom onset. 
Her treatment plan involved completing 5 cycles of intravenous ritux
imab. Her hearing returned, and she had a normal evaluation from 
audiology on discharge. At the time of writing, she continued on anti
epileptic drugs for epilepsy and her last definitive seizure was over one 
year ago. She was progressing with speech and language pathology, and 
physical therapy. She met her occupation therapy goals 15 months out 

from diagnosis and no longer required occupation therapy support. Her 
mood, cognition, and motor function were favorably improving 19 
months out from diagnosis. She underwent neuropsychological testing 
and did not show any evidence of neuropsychological impairment other 
than limited psychomotor speed. The patient could perform instru
mental activities of daily living independently. She continued follow-up 
with neurology and neuropsychiatry. 

3. Discussion 

Patients with NMDA receptor encephalitis associated with an 
ovarian teratoma often have more severe neurological symptoms at 
presentation [10]. Recovery occurred more frequently in patients with 
an ovarian teratoma that was removed versus patients who never had a 
teratoma [11]. 

In addition to teratoma removal, predictors for good outcomes after 
diagnosis with NMDA receptor encephalitis include early diagnosis, 
lower severity of initial symptoms, no ICU stay, and early escalation to 
second-line therapy [12–14]. The most robust study on NMDA receptor 
encephalitis by Titulaer et al. showed patient outcomes improved up to 
18 months after symptom onset, with a 12% risk of relapse within 24 
months [12]. Recovery is variable, ranging from full recovery in some 
patients to others with mild or marked sequelae from the disease. The 
majority of patients showed an improvement in functional status, with 
an improvement in neurological status seen in 81% of patients by 24 
months [12]. A study by Dale et al. found earlier diagnosis and admin
istration of rituximab, a second-line therapy given in more severe cases, 
are associated with better outcomes [13]. Additionally, recent case se
ries demonstrated improved mental status after ovarian teratoma 
removal in 4 of 6 patients with confirmed NMDA receptor encephalitis 
[14]. 

It is important to consider the fertility goals of the patient prior to 
surgery to remove the teratoma. When possible, fertility-sparing surgery 
should be considered if it is in line with a patient's future reproductive 
goals. Patients have been able to become pregnant after teratoma 
removal and recovery [11]. Those who did not become pregnant did not 
experience changes in their menstrual cycles post-teratoma removal 
[11]. 

This case was subject to strengths and limitations. A strength of this 
case was early initiation of therapy for suspected autoimmune enceph
alitis, early multidisciplinary approach, and early diagnosis and removal 
of an ovarian teratoma. A limitation of this case report is that the patient 
had been followed only for 19 months after her diagnosis, and so her 
longer-term outcome is unknown. 

This case demonstrates the non-specific presenting signs of NMDA 
receptor encephalitis as headache, nausea, and photophobia with pro
gression to altered mental status, psychosis, and epilepsy. Treatment 
should be individualized and escalated in patients with worsening 
clinical status refractory to first-line therapy. This case highlights the 
need for a multidisciplinary approach for patients with this condition. 
While uncommon, NMDA receptor encephalitis should remain high on 
the differential of patients whose clinical progression is atypical. Further 
research is warranted to understand the optimal treatment strategy and 
long-term prognosis of this disease. 
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