Editorial

Ovarian teratoma (dermoid cyst) and
encephalitis: A link to keep on your radar

© Can resection of an ovarian teratoma reverse this patient’s
disabling brain disease?
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Suspected teratoma-induced
encephalitis

You are on call for your practice group,
resting comfortably at home, review-
ing tomorrow’s office schedule and
wondering if your peaceful evening will
be interrupted by a call from the hos-
pital. At 9 pm, a neurologist calls and
pleads for you to come to the hospital
to evaluate a 25-year-old patient with
encephalitis who is intubated in the
intensive care unit (ICU). You imme-
diately wonder, “Why call me about a
case of encephalitis?”

The neurologist reports the fol-
lowing details. Over the 2 weeks pre-
ceding hospitalization, the patient
developed progressive agitation, irrita-
bility, and hallucinations. She then had
a seizure. She was brought to the hos-
pital and was observed to be hypoven-
tilating. She was sedated, intubated,
and placed on mechanical ventilation.

Imaging studies were consistent
with encephalitis. A screen for toxic
substances and tests for viral and
bacterial infection were negative. A
spinal tap showed white blood cells
(WBCs) in the cerebrospinal fluid (CSF).
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Earlier in the afternoon serum and CSF
sent to a reference laboratory returned
positive for anti-N-methyl-D-aspar-
tate (anti-NMDA)-receptor antibodies.
Emergency pelvic ultrasonography was
obtained, showing a 4-cm complex
ovarian mass consistent with a tera-
toma. Based on these findings, the neu-
rologist diagnosed teratoma-induced
encephalitis.

The neurologist insists that you
immediately operate on the patient to
remove the teratoma.

What would you do in this hypo-
thetical case?

Ovarian teratoma and

encephalitis—a causal link
Between 2005 and 2009, Dr. Josep
Dalmau and colleagues in the De-
partment of Neurology at the Uni-
versity of Pennsylvania published a
series of papers documenting a link
between encephalitis and ovarian
teratomas.!” The pathophysiologic
connection is thought to be the pres-
ence of tissue in the ovarian teratoma
that stimulates the immune system
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to produce anti-NMDA-receptor
(anti-NMDAR) antibodies. The anti-
NMDAR antibodies, and/or the re-
lated B cells, then enter the central
nervous system. It is hypothesized
that the antibodies deplete cell-sur-
face NMDA receptors on NMDA-
receptor-rich neurons in the limbic
system. This causes neuronal dys-
function, and over time, may cause
permanent loss of neurons.

The antibody-induced abnor-
mality in neuronal function produces
a constellation of neuropsychiatric
changes, including disturbances of
memory, behavior, and cognition,
and can trigger the onset of seizures.
Hypoventilation may occur, and pa-
tients severely affected by the syn-
drome require sedation, intubation,
and mechanical ventilation.

An observational link. Observations

that support the mechanistic connec-

tion between teratoma-induced pro-

duction of anti-NMDAR antibodies

and encephalitis are as follows:

1.In cases of encephalitis associated
with an ovarian teratoma, histol-
ogy often shows an intense WBC
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infiltrate in areas of the teratoma
with neural tissue.®

2.Tissue in the teratoma expresses
the NMDA receptor.”

3.In the syndrome of ovarian tera-
toma and encephalitis, elevated ti-
ters of anti-NMDAR antibodies are
often present in serum and CSE

4. The areas of the brain affected by
the encephalitis, including limbic
and forebrain structures, express
the NMDA receptor.

5. Interventions that reduce levels of
the anti-NMDAR antibody titer, in-
cluding removal of the teratoma or
immunotherapy, are often associ-
ated with a marked improvement
in the clinical syndrome.

Awareness among ObGyns

is valuable

The vast majority of ovarian terato-
mas never trigger the synthesis of
anti-NMDAR antibodies or the de-
velopment of a disabling encepha-
litis.® However, the recognition that
teratomas can cause encephalitis
suggests that, if a teratoma is expec-
tantly managed, the patient and her
family should be alerted to report
the new onset of symptoms, such as
behavioral change, that may warrant
neurologic evaluation.

In the California Encephalitis
Project,® of the 761 cases of encepha-
litis evaluated, the most common
identifiable cause of the condition in
women aged 30 years and younger was
anti-NMDAR encephalitis. Enterovi-
ruswasa close second as a cause ofen-
cephalitis. Well-known causes of the
condition, such as Herpes simplex 1,
Varicella zoster, and West Nile virus
were far less common.

How is a diagnosis
reached?

In many cases of encephalitis due
to an ovarian teratoma, diagnosis is
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Ovarian teratoma

Gross anatomy of the ovary, cut surface, showing a benign cystic teratoma.
|

made by history, as well as physical
examination consistent with:
¢ limbic encephalitis
e imaging  studies
encephalitis
o negative test results for viral, bacte-
rial, and toxicologic causes of en-
cephalitis
¢ evidence of WBCs in the CSF
o the presence of anti-NMDAR anti-
bodies and an ovarian teratoma.
Neuropsychologic changes ob-
served with this disease include
agitation, mood lability, speech dys-
function, hallucinations, paranoia,
hypersexuality, and seizures. Move-
ment disorders are common in pa-
tients with this disease and include
orofacial dyskinesias, unilateral dys-
tonia, opisthotonus, chorea, rigidity,
and catatonia. In many cases, a pro-
drome of fever and headache precede
the development of the full syndrome.
Both mature and immature teratomas
can cause the syndrome.

that show

Optimal treatment

Encephalitis due to ovarian teratoma
is treated by urgent removal of the
teratoma. This is in combination with
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immune-modulating therapy, which
may include intravenous immuno-
globulin (IVIG), high-dose glucocor-
ticoids, plasmapheresis, or rituximab
(a2 monoclonal antibody targeted
to the CD20 antigen on B lympho-
Cytes).w,u

Although there is little evidence
to support this clinical point, most
neurologists passionately believe
that once the diagnosis of ovar-
ian teratoma-induced encephalitis
is made, the teratoma should be ur-
gently removed to help reduce the
risk of permanent neurologic injury.

Challenging clinical issues
Resect the cyst or remove the
ovary? The surgical approach to
resecting the teratoma may either
be complete ovarian cystectomy or
oophorectomy. It is important to re-
sect the teratoma in its entirety and
avoid spilling the cyst contents into
the peritoneal cavity. Based on these
considerations, in women who have
completed childbearing, an oopho-
rectomy is often performed (FIGURE).
For young patients, an ovarian cys-
tectomy or oophorectomy are both
suitable options.'
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Intraoperative ultrasound can be
helpful in confirming the presence of
small teratomas and in guiding the
surgeon to the correct location.”
Small teratomas. In cases of en-
cephalitis induced by anti-NMDAR
antibodies, the inciting ovarian tera-
toma can be very small, and not ini-
tially detected by ultrasonography.'***
This creates a clinical challenge as,
among women with anti-NMDAR
encephalitis, only about half are re-
ported to have ovarian teratomas.
However, if microscopic teratomas
could precipitate the syndrome,
how is the physician to know which
women without imaging evidence of
a teratoma should have their ovaries
surgically explored or removed?

In a case in which an occult tera-

toma is suspected to be the cause of
anti-NMDAR encephalitis, a multi-
disciplinary team including a neu-
rologist, radiologist, and gynecologist
should confer to determine the best
course of action. We should minimize
the number of cases in which unnec-
essary oophorectomy is performed in
the hope that a teratoma may be the
cause of the encephalitis.
Ovarian teratoma but no anti-
NMDAR antibodies. Some patients
with encephalitis have a teratoma
but no detectable anti-NMDAR an-
tibodies. In these patients, teratoma
removal may be associated with im-
provement in the encephalitis; how-
ever, the cause of the condition may
be another type of anti-neuronal an-
tibody that has yet to be identified.'®
Women with encephalitis and an
ovarian teratoma, and no evidence
of infectious or toxicologic causes for
the encephalitis, should be consid-
ered for teratoma removal.

[T XS TSJeIRYs] Cyst resection

contributes to recovery
You arrive at the hospital’s ICU, per-
form a physical examination, review
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the ultrasound, and confirm that the
patient has an adnexal mass consis-
tent with a teratoma. The anesthesi-
ologist on call has agreed to provide
an anesthetic.

You quickly search PubMed and
discover that there are more than 180
publications reporting a link between
encephalitis and ovarian teratoma, but
only a small number are in the obstet-
rics and gynecology literature.

You take the patient to the oper-
ating room and resect the teratoma.
The neurologist treats the patient with
high-dose glucocorticoids. She recov-
ers slowly, but her neurologic condi-
tion improves each day. On post-
operative day 14 she is discharged
home with a few remaining neurologic
deficits. The patient and her family are
amazed and grateful. @
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Could you answer
post-test questions
from Dr. Barbieri
on this editorial? Find out!
To test yourself,
visit obgmanagement.
com/md-iq-quizzes.
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