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Anti-N-methyl-p-aspartate (NMDA) receptor antibody encephalitis is an autoimmune form of limbic
encephalitis. Eighty percent of patients with anti-NMDA receptor (NMDAR) encephalitis are women, and
39% of those women are reported to have an ovarian teratoma also. When a tumor is also present,
prompt surgery can prevent the development of more severe symptoms or the prolongation of symp-
toms of encephalitis. The current authors encountered two cases in which anti-NMDAR encephalitis was
suspected. In these cases, abdominal computed tomography (CT) revealed an ovarian teratoma and both
patients underwent a laparoscopic salpingo-oophorectomy. Both patients underwent surgery before a
definitive diagnosis was made. Findings in one case did not lead to a diagnosis of anti-NMDAR en-
cephalitis, but symptoms rapidly improved after surgery in both cases. Laparoscopic surgery is minimally
invasive, so this approach may be the first step in a treatment algorithm for treatment of a tumor in a

patient with anti-NMDAR encephalitis.
Copyright © 2016, The Asia-Pacific Association for Gynecologic Endoscopy and Minimally Invasive
Therapy. Published by Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

The N-methyl-p-aspartate (NMDA) receptor is a glutamate re-
ceptor that is located on the postsynaptic membrane. Anti-NMDA
receptor antibody encephalitis (or simply anti-NMDAR encephali-
tis) is an autoimmune form of limbic encephalitis that develops
when antibodies to the NMDA receptor (NMDAR) are produced.
Eighty percent of patients with anti-NMDAR encephalitis are
women, and 39% of those women are reported to have an ovarian
teratoma also." Symptoms of anti-NMDAR encephalitis are classi-
fied into a prodromal phase, a psychotic phase, an unresponsive
phase, a hyperkinetic phase, and a recovery phase.” The current
authors encountered two cases in which anti-NMDAR encephalitis
was suspected. Abdominal computed tomography (CT) revealed an
ovarian teratoma, and a laparoscopic salpingo-oophorectomy was
promptly performed. The general condition of both patients
improved. These cases are reported here, along with a review of the
literature.
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Case 1

This case involved a 40-year-old woman, gravida 1, para 1, with
bipolar disorder. Six years prior, the woman had been visiting a
nearby physician for treatment of Graves' disease, but she often failed
to attend her appointments. Several days prior to her illness, the
woman developed symptoms such as forgetfulness and wandering.
On Day 1 of hospitalization, the woman was discovered after she had
lost consciousness and fallen in the street. The woman was trans-
ported to a psychiatric hospital. At the psychiatric hospital, the
woman was semicomatose, disoriented, and laughing for no reason.
On Day 5 of hospitalization, the woman developed a fever and she had
repeated generalized tonic—clonic seizures. On Day 6 of hospitaliza-
tion, the woman was transported to the Department of Neurology in
St. Mary's Hospital. Upon arrival, tonic seizures involving the left arm
and involuntary movement of the mouth were noted. Contrast-
enhanced magnetic resonance imaging (MRI) revealed contrast
enhancement in the cortex of the right temporal and parietal lobes
followed by fluid attenuated inversion recovery (FLAIR) hyper-
intensities. There were slight hyperintensities in some diffusion-
weighted images also. Anti-NMDAR encephalitis was included in
the differential. Abdominal CT revealed a tumor on the left ovary that
was suspected of being a teratoma. Seizures due to electrolyte

2213-3070/Copyright © 2016, The Asia-Pacific Association for Gynecologic Endoscopy and Minimally Invasive Therapy. Published by Elsevier Taiwan LLC. This is an open access article under the CC

BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Please cite this article in press as: Terada A, et al., Two cases of acute limbic encephalitis in which symptoms improved as a result of laparoscopic
salpingo-oophorectomy, Gynecology and Minimally Invasive Therapy (2016), http://dx.doi.org/10.1016/j.gmit.2016.06.004



http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:a-terry@m5.dion.ne.jp
www.sciencedirect.com/science/journal/22133070
http://www.e-gmit.com
http://dx.doi.org/10.1016/j.gmit.2016.06.004
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1016/j.gmit.2016.06.004
http://dx.doi.org/10.1016/j.gmit.2016.06.004

2 A. Terada et al. / Gynecology and Minimally Invasive Therapy xxx (2016) 1—4

abnormalities or abnormal blood glucose levels were ruled out and
specimens tested negative for antinuclear antibodies and other
common autoantibodies. The titer of antibodies to viruses such as the
herpes virus was not elevated. Based on these findings, the patient
was thought to have limbic encephalitis (i.e., nonherpetic encepha-
litis). On Day 9 of hospitalization, pulse steroids were initiated.
Improvement in symptoms was not noted despite the initiation of
steroids. The patient had a history of Graves' disease and the patient
tested strongly positive for antithyroid peroxidase (anti-TPO) anti-
bodies and antithyroglobulin antibodies, so Hashimoto's encepha-
lopathy could not be ruled out, but anti-NMDAR encephalitis was
considered a possibility based on the course of symptoms and labo-
ratory results. This fact was fully explained to the patient's family. On
Day 12 of hospitalization, the decision was made to perform a lapa-
roscopic left salpingo-oophorectomy. Perioperative findings indi-
cated that the left ovary was enlarged to the size of a chicken's egg.
The surface of the ovary was smooth and whitish in color. Abnormal
findings were not noted in the right ovary. A laparoscopic left
salpingo-oophorectomy was performed (Figure 1A and B). Operating
time was 39 minutes and blood loss was 0 g. After surgery, the patient
was sedated and placed on a ventilator. On Day 8 postoperatively, the
patient was deemed capable of spontaneous breathing and the pa-
tient was extubated. However, involuntary movement and seizures
were noted, so pulse steroids and gamma globulin were initiated. On
Day 32 postoperatively, the patient was able to ambulate with
assistance. After early rehabilitation, the patient was able to perform
most activity of daily life (ADL) without assistance, but her higher
brain function remained impaired. On Day 54 postoperatively, the
patient was transferred to a hospital for chronic care so later reha-
bilitation could continue. After surgery, histopathology results
revealed a mature cystic teratoma that contained central nervous
system tissue. In addition, cerebrospinal fluid obtained prior to sur-
gery tested positive for serum anti-NMDAR antibodies.

Case 2

This case involved a 44-year-old woman, gravida 4, para 4. Three
months prior, the woman had difficulty sleeping, inability to collect
her thoughts, and noticeable forgetfulness. Two days prior to her
current visit, the woman developed a fever, vomiting, and diarrhea.
On Day 1 of hospitalization, the woman developed central nervous
system symptoms such as impaired consciousness, seizures, and
abnormal behavior, so the woman was seen by her previous
physician. Upon arrival, her pupils were dilated and the woman was
restless. The woman had involuntary movement of the mouth
followed by spasming resembling opisthotonus every 20 minutes
or so. An anticonvulsant was administered but failed to control the
spasms, so that day the woman was transported to St. Mary's
Hospital. Upon arrival, the patient remained restless and her con-
sciousness was I-3-1-20 on the Japan coma scale (JCS). The patient
was unable to follow orders. A contrast-enhanced MRI scan of the
head revealed no abnormal contrast enhancement. Anti-NMDAR
encephalitis was included in the differential. Abdominal CT
revealed a tumor on the right ovary that was suspected of being a
teratoma. Seizures due to electrolyte abnormalities or abnormal
blood glucose levels were ruled out and specimens tested negative
for antinuclear antibodies and other common autoantibodies. The
titer of antibodies to viruses such as the herpes virus was not
elevated. Based on these findings, the patient was thought to have
limbic encephalitis (nonherpetic encephalitis). Other conditions
were ruled out and the clinical manifestations were quite typical, so
anti-NMDAR encephalitis was suspected. This fact was fully
explained to the patient's family. On Day 1 of hospitalization, the
decision was made to perform a laparoscopic right salpingo-
oophorectomy. Perioperative findings indicated that the right
ovary was enlarged to the size of a chicken's egg. The surface of the
ovary was smooth and whitish in color. There was no evidence of

Figure 1. (A) Case 1 left ovarian tumor; (B) Case 1 after adnexectomy; (C) Case 2 right ovarian tumor; (D) Case 2 after adnexectomy.
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