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Abstract: A 31-year-old female was admitted with headache, memory disturbance, abnormal behavior, inconti-
nence, confusion, complex partial seizures, decreased oxygen saturation and increased temperature. Anti-NMDAR 
antibodies were positive in serum and cerebrospinal fluid. Subsequently, a regimen of immunotherapy that included 
intravenous immunoglobulins, methylprednisolone, plasma exchange and their combinations were used. But the 
treatment was ineffective. Though both transvaginal ultrasonography and abdominal CT scan contrast revealed left 
ovarian cyst, the patient had left oophorectomy. And during surgery we found a small cyst mass contained fat-like 
liquid with air in her left ovarian. Pathological examination demonstrated mature cystic teratoma accompanied with 
brain tissue. She has made gradual and steady improvement after surgery, but not fully recovery. By combining this 
case with previous studies of others, we further discuss the clinical characteristics, treatment and prognosis of the 
disease.
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Introduction

Anti-N-methyl-M-aspartate receptor (NMDAR) 
encephalitis is an acute neuroautoimmune 
neurological disease. The disease was firstly 
classified as a paraneoplastic syndrome that 
primarily affects young women with ovarian 
teratoma [1]. Though the disease is increasing-
ly recognized and it has been reported in males 
and females of all ages (from 8 months to 85 
years old) [2, 3], it most commonly presents in 
young females of reproductive age. Anti-
NMDAR encephalitis has also been diagnosed 
in patients who are suffered sex-cord stromal 
tumor, neuroendocrine tumor, teratoma of the 
mediastinum, small cell lung cancer or lympho-
ma [2, 4]. Even some patients who are not suf-
fered tumors have been reported occurrence of 
the disease. Most reported patients with anti-
NMDAR encephalitis are young women with 
ovarian teratoma.

The symptoms include psychotic encephalopa-
thy, epilepsy movement and facial abnormali-
ties, alterations of consciousness and central 

hypoventilation. The identification of anti-
NMDAR antibodies is critical for the diagnosis 
of anti-NMDAR encephalitis as other clinical 
examination results are nonspecific. Early diag-
nosis of the disease is important.

We describe a 31-year old woman with anti-
NMDAR encephalitis because of her clinical 
course and her cerebrospinal fluid and serum 
examination results. Treatment with the first-
line therapy with intravenous immunoglobulins, 
methylprednisolone, plasma exchange and 
their combinations, the therapeutic effect is  
not obvious. By surgical exploration, a small 
ovarian teratoma was found and removed. The 
patient neurologic state gradually recovered 
after surgery. We also review the cases of anti-
NMDAR encephalitis in young women that have 
been reported previously in the literature.

Case report

The patient is a 31-year-old female had a pain-
less abortion. 5 days later, she complained of 
headache, accompanied by memory distur-
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bance. Two days before admission, the families 
of the patient found she behaved abnormally, 
often talking to herself, laughing and cannot 
accurately answer questions. One day later, her 
shoulders shook violently but relieved after a 
few seconds. She began incontinence, and 
needed help to clean up. What is more, she 
became afraid of unfamiliar surroundings and 
has the eating problem.

When she was admitted to hospital, laboratory 
tests of antinuclear antibodies, extractable 
nuclear antigens (ENA) and other immunologi-
cal parameters were normal. Polymerase chain 
reaction results of CSF and serum for herpes 
simplex virus, cytomegalovirus, Epstein-Barr 
were negative. Magnetic resonance imaging 
(MRI) of the brain was read as normal. 
Electroencephalography (EEG) showed diffuse 
slow waves, which revealed extensive damage 
to the cerebral cortex. A lumbar puncture was 
performed. Analysis of the cerebrospinal fluid 
showed mild lymphocytic pleocytosis (50/μl). 
Lymphocytic pleocytosis accounts for 60% of 
the total. There were also a protein of 0.26 g/L 
(normal: 0.15-0.45 g/L), and a glucose of 3.6 
mmol/L (normal: 2.5-4.5 mmol/L). Treatments 
with acyclovir and Zyprexa were started for pre-
sumed viral encephalitis. However, the treat-
ments have not improved her neurological 
states. Her state of confusion worsened. She 
demonstrated orofacial dyskinesias and invol-
untary movements of the four limbs. Imme- 
diately after, she became unconsciousness 
and had complex partial seizures repeated, 
accompanied by decreased oxygen saturation 

and increased temperature. Five days later, she 
was added endotracheal intubation and trans-
ferred to the Intensive Care Unit (ICU). In ICU, 
She continued receiving antiretroviral therapy. 
However the patient’s condition has not 
improved. The frequency of attacks became 
higher and the lasting time of the attacks 
became longer. Cerebrospinal fluid was 
checked again and it showed a protein of 0.08 
g/L, and glucose of 4.5 mmol/L, which was 
normal.

Combined with the patient’s symptoms and 
signs, we strongly suspected anti-NMDA recep-
tor encephalitis and conducted transvaginal 
ultrasonography and a contrast-enhanced 
abdominal CT scan (Figure 2), which all revealed 
left ovarian cyst. At the same time the NMDAR 
antibody were detected in the patient’s serum 
and cerebrospinal fluid. NMDAR antibody titers 
were 1:10 (++) in serum, and 1:10 (+++) in cere-
brospinal fluid. The presence of anti-NMDA 
receptor antibodies in the patient’s cerebrospi-
nal fluid and serum confirmed the suspected 
diagnosis of autoimmune encephalitis. A treat-
ment with high-dose intravenous human immu-
noglobulin (400 mg/kg·d, 5 d), methylpredniso-
lone (500 mg/d, 5 d), plasma exchange and 
their combinations were used. But the treat-
ment is not satisfactory, the patient condition 
wasn’t improved. Repeated transvaginal ultra-
sonography (Figure 1) and abdominal CT scan 

Figure 1. Transvaginal ultrasonography showed a 
cyst in the left ovary.

Figure 2. Abdominal contrast-enhanced CT scan 
showed the presence of a cyst in the left ovary, con-
sidering physiological cyst.
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(Figure 2) contrast revealed left ovarian cyst. 
Based on previous case report, post oophorec-
tomy patient with negative imaging may have 
occult ovarian teratoma. Our patient had left 
oophorectomy, that during surgery we found a 
small cyst mass contained fat-like liquid with 
air in her left ovary. Pathological examination 
demonstrated mature cystic teratoma accom-
panied with brain tissue (Figure 3). She has 
made gradual and steady improvement after 
surgery. One year later; the patient was con-
scious and could obey simple orders such as to 
moving eyeball.

Discussion

Anti-NMDAR encephalitis is a serious yet treat-
able neuroautoimmune diseases first reported 
in 2007 by Dalmau et al. of the University of 
Pennsylvania [5]. The exact etiology and patho-
genesis of anti-NMDAR encephalitis are still 
unclear. The latest study shows that the inci-
dence of anti-NMDA receptor encephalitis may 
involve antibodies against NMDA receptor sub-
unit GluN1 which exhausted NMDA receptor 
clusters of neurons, result in glutamate-medi-
ated signal transduction dysfunction.

Most cases of anti-NMDA receptor antibody-
positive encephalitis have been described in 
younger women with ovarian teratomas. 
However this case was interesting as it imaging 
examinations failed to find teratoma, but surgi-
cal exploration found the presence of ovarian 
teratoma.

Peery et al. described 4 different phases during 
an anti-NMDA receptor antibody-positive 
encephalitis: the prodromal phase, prodromal 
symptoms such as fever, headache, upper 
respiratory symptoms, vomiting, and diarrhea 
[4, 6, 7] were observed in 48-86% of patients 
within 2 weeks before hospital admission. It 
was followed by a period of psychiatric symp-
toms and/or seizure phase. Some patients 
develop drastic involuntary movements and 
spastic rigidity, and have high levels of creatine 
kinase [4, 8]. During the course of the disorder, 
most of patients have seizures, most common-
ly tonic-clonic seizures [4, 6]. After that, most 
patients develop an unresponsive phase and 
days or weeks later, autonomic instability often 
causes cardiac arrhythmia, hypotension, 
hypoventilation, and central hypoventilation, 
requiring intubation or pacemakers.

Figure 3. Pathological results: Ovarian tissue (A); Mature cystic teratoma accompanied with sweat glands (B), brain 
(C) and epithelium tissue (D).
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Results of traditional examinations including 
detections of CSF and serum, brain imaging, 
and EEG are nonspecific for anti-NMDAR 
encephalitis. The identification of anti-NMDAR 
antibodies is critical for the diagnosis of anti-
NMDAR encephalitis, which positive will be 
basically confirmed. This is a case of 31-year-
old female patient. Her serological examination 
showed no abnormalities and cerebrospinal 
fluid examination showed lymphocytosis, sugar 
chlorine protein normal. Cranial MRI examina-
tions were normal. Diffuse slow waves were the 
main findings of EEG, which suggested that dif-
fuse cortical damage. According to CSF, brain 
MRI and EEG results, she has been given anti-
viral treatment but her clinical course was more 
and more serious. The NMDAR antibodies were 
detected in the patient’s serum and cerebrospi-
nal fluid. The results in return confirmed the 
diagnosis of anti-NMDA receptor encephalitis. 
We started an early immunotherapy, but the 
patient condition was worse. Though both 
transvaginal ultrasonography and abdominal 
CT scan contrast only showed left ovarian cyst, 
we still suspected an occult ovarian teratoma. 
We decided an exploration surgery and the  
finding which had been confirmed pathologi-
cally met our expectation. After surgery she  
has made gradual and steady improvement, 
but she still requires long-term artificial  
respiratory management because of central 
hypoventilation.

Accumulating data suggest that tumor removal 
is a effective treatments for anti-NMDAR 
encephalitis. Dalmau et al. proposed that the 
tumor should be removed when present [9]. 
When tumor is not present, the first-line thera-
py with intravenous immunoglobulins, methyl-
prednisolone and plasma exchange [10] can be 
used in sequence or in combinations. The sec-
ond-line therapy with rituximab [11] (against 
CD-20 B-lymphocytes) or cyclophosphamide 
[12] can be performed when first-line therapy is 
invalid. Studies have shown that the patients 
with anti-NMDAR encephalitis who are unre-
sponsive to first-line treatment, those who have 
received second-line treatment show better 
clinical results and lower recurrence rate than 
those who did not receive second-line treat-
ment. Anti-NMDAR encephalitis is an immune-
mediated neuronal dysfunction rather than irre-
versible degeneration, for the reason that it has 
a better prognosis after tumor resection and 

immunotherapy. Antibody levels are related to 
clinical outcomes. The level of anti-NMDAR 
antibodies in CSF and serum usually decreases 
when patients show substantial clinical recover 
[2, 4, 13, 14].

Anti-NMDA receptor encephalitis has been 
often mistaken as mental illness or viral 
encephalitis. The misdiagnosis has many 
causes, including the similarity of symptoms, 
such as fever, headache, vomiting, drowsiness, 
convulsions and even mental fatigue, as well as 
serum EB virus. In cases where the patients 
present with encephalitis of uncertain etiology, 
psychiatric symptoms, seizures, movement dis-
orders, or psychosis, the clinician should con-
sider anti-NMDA receptor encephalitis as pos-
sible diagnosis, especially if the patients were 
young females. At the same time we should 
actively looking for tumor and detecting anti-
NMDA receptor antibodies as soon as possible. 
Studies have shown that early tumor resection 
could bring in better clinical outcomes [2, 15], 
particularly in the four months when the ner-
vous system symptoms emerged [4]. Patients 
without tumors or lack of reaction to the first-
line treatment, other treatments can be con-
ducted, including rituximab and cyclophospha-
mide. By proper treatment, patients can slowly 
recover motor and cognitive function. The 
median duration of hospitalization is in the 
range of 2-2.5 months (range, 1-14 months) [4, 
7]. Most patients can resume full or nearly full 
recovery. Recovery may take 2 years or longer, 
and not all the patients can return to their for-
mer levels of motor function and cognition [2, 
4, 6, 16]. Thus, detection of anti-NMDAR anti-
bodies for timely diagnosis, treatment and 
prognostic of patients has a very important 
significance.
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