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Rapid recovery from catastrophic paraneoplastic
anti-NMDAR encephalitis secondary to an ovarian
teratoma following ovarian cystectomy
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SUMMARY
This report is aimed to describe a life-threatening case of
anti-N-methyl-D-aspartate receptor (NMDAR) encephalitis
secondary to ovarian teratoma with rapid recovery in
1 day after the removal of the tumour. A 23-year-old
woman presented with sudden headache, personality
changes and seizure. After neurological assessment,
limbic or herpes encephalitis was provisionally diagnosed
and treated with intravenous immunoglobulin, acyclovir
and steroids. The patient had progressive severe
neurological symptoms, requiring prolonged intubation
and mechanical ventilation. An anti-NMDAR antibody
test revealed positive in serum and cerebrospinal fluid at
3 weeks of admission. Pelvic ultrasound examination and
CT scan revealed bilateral small ovarian teratomas.
Bilateral ovarian cystectomy was performed by open
surgery. The patient showed rapid improvement and no
longer needed intubation 2 days after the operation. In
conclusion, we described a catastrophic case of ovarian
teratoma-associated encephalitis with delayed diagnosis
but rapid recovery after ovarian cystectomy. This
information can probably be helpful to neurologists and
gynaecologists.

BACKGROUND
Paraneoplastic encephalitis is a rare neurological
disorder characterised by acute behavioural
changes, seizures, disorientation and central hypo-
ventilation. Several cases have been linked to
ovarian teratoma which was first described in
1997.1 2 Until 2007, ovarian teratoma-associated
paraneoplastic encephalitis was found to be related
to an autoantibody, N-methyl-d-aspartate receptor
(NMDAR) antibodies, which targets cell membrane
antigens,3 4 affecting the central nervous system
leading to subacute encephalopathy. The cerebro-
spinal fluid often shows evidence of inflammatory
abnormalities, and neurological syndromes improve
after tumour resection, immunotherapy or both.
Though, during the past few years, several cases of
ovarian teratoma-associated encephalitis have been
reported,5–7 there are still a limited number of cases
available on PubMed especially on gynaecology-
related journals. According to a systematic review
by Acien et al,8 including 119 articles consisting of
174 cases, it is concluded that ovarian teratoma-
associated anti-NMDAR encephalitis is relatively
unknown or not reported in many countries and
among gynaecologists. Additionally, the disease is
titre-dependent and has a variety of neurological or

psychiatric manifestations with various degrees of
severity from mild emotional changes to life-
threatening, therefore a more number of cases with
various clinical profiles are needed to add to the
existing body of knowledge. The objective of this
report is aimed to describe a life-threatening case of
anti-NMDAR encephalitis secondary to ovarian tera-
toma with a rapid and complete recovery after the
removal of the tumour and to encourage gynaecolo-
gists to thoroughly take history of neurological or
psychiatric changes among patients with an ovarian
mass and neurologists to be aware of ovarian tera-
toma among patients with such symptoms.

CASE PRESENTATION
A 23-year-old Thai nulliparous woman was referred
from a private hospital due to progressive severe
encephalopathy without significant response to
medical treatment. The patient presented with
severe headache, personality changes and seizures
which had suddenly developed with increasing
severity for nearly 2 weeks prior to admission.
Blood tests were unremarkable and MRI of the
brain indicated no obvious abnormalities but the
examination was suboptimal because of orthodontic
braces. After neurological assessment and initial
work-up, limbic or herpes encephalitis was provi-
sionally diagnosed and treated with acyclovir and
steroids as well as antiepileptic drugs. Nevertheless,
after 2 weeks of medical treatment, the conditions
started worsening. She developed apnoea and had
progressively severe neurological symptoms, which
required prolonged intubation and mechanical ven-
tilation. The EEGs showed severe encephalopathy
with status epilepticus. Cerebrospinal fluid examina-
tions as well as serum viral analysis were unable to
clarify the aetiology of the patient’s symptoms.
Anti-NMDAR encephalitis was considered as a
potential diagnosis and paraneoplastic markers were
tested. The anti-NMDAR antibody test revealed
positive in serum and cerebrospinal fluid at 3 weeks
of admission whereas other paraneoplastic markers
were negative, including antineuronal nuclear anti-
body (ANNA)-1, ANNA-3, purkinje cell cytoplas-
mic antibody (PCA)-1, PCA-2, Pprkinje cell
cytoplasmic antibody, Type Tr (PCA-Tr), glutamic
acid decarboxylase (GAD), amphiphysin, collapsin
response mediator protein (CRMP)-5, N-Methyl-D-
aspartate (NMDA), 2-amino-3-(5-methyl-3-oxo-
1,2-oxazol-4-yl) propanoic acid (AMPA), gamma-
amino-butyric acid type B (GABA-b), Vvltage-gated
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potassium channel (VGKC) and signal recognition particle
(SRP)-54. Since anti-NMDAR antibody could be associated with
ovarian teratomas, pelvic ultrasound and whole abdomen CT
scans were investigated, which showed bilateral small ovarian
cystic teratomas, measuring 5.5×4.3 cm (right) and 2.6×2.2 cm
(left; figure 1). Therefore, anti-NMDAR encephalitis secondary
to ovarian teratomas was diagnosed and laparotomy was per-
formed. Intraoperatively, the left and right ovaries were observed
to be enlarged, as seen in the preoperative imaging, respectively.
Bilateral ovarian cystectomy was performed by open surgery. The
patient showed rapid improvement of her neurological symp-
toms and no longer needed intubation 2 days after operation.
EEG on day 7 after surgery showed marked improvement when
compared with that before surgery (figures 2 and 3). Pathological
examination confirmed the diagnosis of a mature right ovarian
cystic teratoma and left ovarian teratoma with small immature
component (figures 4 and 5). There was no prominent intratu-
mourous lymphoid infiltrates. The patient was also scheduled for
a follow-up at the gynaecological oncology unit for immature
teratoma grade I.

OUTCOME AND FOLLOW-UP
The patient was healthy without any serious sequelae on the
follow-up visit at 6 weeks after operation

DISCUSSION
Since its discovery in 2007, the encephalitis associated with
anti-NMDAR has become an issue of interest in neurology. The

signs and symptoms are generally non-specific, which makes the
diagnosis difficult. Definite diagnosis is based on the detection
of anti-NMDAR antibodies in serum and cerebrospinal fluid.
Ovarian teratoma-related anti-NMDAR encephalitis is relatively
rare but it is increasingly being recognised. More than 50% of
patients with anti-NMDAR encephalitis aged more than
18 years exhibited teratomas.9 Based on the systematic review
by Acien et al,8 the mean age of patients was 24 years, and
mature teratoma was identified in most cases, sometimes micro-
scopically following ovary removal or at autopsy. The clinical
presentation featured psychiatric symptoms and behavioural
changes, with a median delay for surgery of 28 days. Nearly 7%
(12 out of 174 cases) of patients died, most frequently from
encephalitis-related complications. NMDAR is a ligand-gated
cation channel, consisting of NR1 and NR2 subunits, which
play a crucial role in synaptic transmission and plasticity.10

Overactivation of the receptors may cause excitotoxicity, leading
to the development of epilepsy, dementia and stroke. On the
contrary, low NMDAR activity results in psychiatric symptoms
like schizophrenia.11 Anti-NMDAR antibodies cause a titre-
dependent, reversible decrease of synaptic NMDAR by a mech-
anism of cross-linking and internalisation. These antibody
effects reveal a probable pathogenic relation between the deple-
tion of receptors and the clinical features of anti-NMDAR
encephalitis.12 The autoantibodies produced in patients with
concurrent encephalitis and teratoma exhibit cross-reactivity
with the NMDAR in the teratoma, binding to the NR subunits
of NMDAR following entry into the cerebrospinal fluid.
Gynaecologists should be aware that even a small ovarian tera-
toma can induce severe anti-NMDAR encephalitis and removal
of the NMDAR-expressing tumour can effectively reduce the
serum and cerebrospinal fluid levels of the anti-NMDAR auto-
antibody.13 Our case is one of the good examples of dramatic
response to surgical removal in spite of the catastrophic one.
The case presented here was relatively unique in terms of life-
threatening severity because of delayed diagnosis and rapid as
well as complete recovery after removal of the teratomas. We
believe that the disorder is not uncommon and the prevalence is
rather high as seen in the increasing number of reports in the
past few years. Until recently the association was not known
and a great number of cases might presumably have been cate-
gorised as encephalitis of unknown causes.

Based on this report and previous studies, an ovarian cystic
teratoma is not always simple or benign in nature. Torsion,
haemorrhage or infection complications are usually advocated,

Figure 1 Abdomen CT scan shows bilateral ovarian cysts suggestive
of teratoma, measuring 5.5×4.3 cm (right) and 2.6×2.2 cm (left), note
the calcifications in the right cyst (arrow head).

Figure 2 EEG (before operation) shows continuous generalised δ activity. This is with severe diffuse encephalopathy.
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but neurological or psychiatric symptoms can also be more
problematic than expected. The patients diagnosed for ovarian
teratoma should be explored for neurological or psychiatric dis-
orders and vice versa. Patients with paraneoplastic encephalitis
or personality changes should also be aware of the possibility of
ovarian teratoma. The earliest possible detection of ovarian tera-
toma is especially through transvaginal ultrasound, and surgical
removal, as well as early immunotherapy, can shorten the course
of disease, improve the survival rates and limit the adverse long-
term consequences.

Different from many published cases, our case was very
unusual in terms of rapid recovery. Though the reason for rapid
response was unclear, several factors might be associated with
such a favourable response, including: (1) the patient was young
and healthy without any other underlying disease; (2) the
tumour size was relatively small which was simply removed
without residuals; and (3) there were no prominent lymphoid
infiltrates in the tumour. According to previous reports, the
degree of response was varied, from rapid complete recovery to
incomplete recovery in some cases. Certainly other factors, par-
ticularly racial or immunological factors, may play an important
role in the high variability of responses. There were no intratu-
mour prominent lymphoid infiltrates in this case, which may
partly be associated with a rapid response after tumour removal,
since such lymphoid infiltrates are less responsive to surgical
removal or even development of neurological symptoms after
tumour resection,14 15 and possible infiltrates of extratumour
lymphoid elements.

In summary, we described a catastrophic case of ovarian
teratoma-associated encephalitis with delayed diagnosis but
rapid and complete recovery after ovarian cystectomy. This

Figure 3 EEG (at 1 week after operation) shows the background slowing, representing a mild degree of encephalopathy.

Figure 4 Pathological examination: the cyst is lined by skin with its
appendages of the right ovary.

Learning points

▸ Ovarian teratoma can produce antibodies
(anti-N-methyl-D-aspartate receptor (NMDAR)) and can be
complicated with paraneoplastic encephalitis.

▸ Delayed diagnosis of an ovarian teratoma as a cause of
encephalitis can result in a catastrophic outcome.

▸ Anti-NMDAR encephalitis secondary to ovarian teratoma
may probably have a good response to removal of the
tumour with a rapid recovery.Figure 5 Pathological examination: the left ovarian tumour shows

both immature neuroepithelial and mesenchymal components.
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information can probably be helpful to neurologists and
gynaecologists.
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