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Dear Editor,

Anti-N-Methyl-D-Aspartate-receptor (NMDAR) encephalitis is a recently described dis-
ease with an autoimmune pathological basis often paraneoplastic in origin. Herein we pres-
ent a case of anti-NMDAR encephalitis in a young woman characterized by the unusual as-
sociation with brain glioma.

Our patient was a 32-year-old woman known to our department through previous hos-
pitalizations. She had received surgery due to severe head trauma at the age of 26 years, and
3 years later (in July 2012) she had been diagnosed a low-grade glioma of the pons (pilocytic
astrocytoma). Concurrent pregnancy meant that surgical treatment consisting of partial re-
section was not performed until July 2013. A cycle of targeted radiotherapy was performed
after finding evidence of progression, and amounted to 56 Gy subdivided in 28 fractions of
2 Gy each; this treatment was completed in June 2014.

In October 2014 our patient started experiencing episodes of agitation and aggressiveness
associated with visual hallucinations, paranoid delusions, and deficits of working memory.
One month later she developed recurrent generalized tonic-clonic seizures resistant to mul-
tiple therapies, and, consequently, required hospitalization. It was particularly notable that
the interictal electroencephalogram showed generalized bisynchronous slow activity sug-
gestive of an underlying encephalopathy in the absence of epileptiform activity. Therapy
with valproate, carbamazepine, levetiracetam, lorazepam, and lacosamide was not effective,
and her level of consciousness worsened, reaching severe coma within a few days.

Brain computed tomography (CT) and magnetic resonance imaging (MRI) produced
negative findings, her thyroid function was normal, and an analysis of cerebrospinal fluid
(CSF)—including testing for neurotropic pathogens and neoplastic cells—produced normal
results. Based on the hypothesis of an autoimmune encephalitic process, and in particular
anti-NMDAR encephalitis, onconeuronal antibodies were searched for. Ri, Yo, and Hu tested
negative (both serum and CSF), while IgG antibodies against the GluN1 NMDAR subunit
tested positive in both serum and CSE Thus, treatment with high-dose intravenous cortico-
steroids (methylprednisolone at 1 g daily for 5 days) and intravenous immunoglobulins
(three cycles) was initiated.

This intervention resulted in an initial improvement in mental status and a reduction in
the number of seizures. However, complete recovery was not achieved, with the patient al-
ternating between periods of awareness during which she was able to interact with relatives
and medical personnel, and periods of psychomotor agitation during which she also exhib-
ited orofacial and limb dyskinesias as well as choreoathetosis.

An extensive diagnostic workup that included a total-body CT scan and "*F-fluorodeoxy-
glucose positron emission tomography ("*F-FDG-PET) excluded the presence of an under-
lying neoplasm, and specifically of ovarian teratoma. It was particularly notable that brain
“E-FDG-PET/CT showed severe hypometabolism in the occipital cortex bilaterally and re-
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duced tracer uptake in the basal ganglia (Fig. 1).

In February 2015 she started experiencing sudden-onset
respiratory crises characterized by severe hypoventilation. She
was treated initially with four cycles of rituximab and two cy-
cles of cyclophosphamide, which produced no benefit, and
subsequently with four cycles of plasma exchange (each one
consisting of 5 sessions), which produced a modest improve-
ment in her mental status only. Prophylactic bilateral salpingo-
oophorectomy was also performed, and a histopathological
examination of ovarian tissue produced normal findings. Fol-
low-up brain *F-FDG-PET/CT appeared to indicate remis-
sion, while brain MRI showed a minimal increase in the size
of the residual glioma (Fig. 1). In December 2015, following a
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particularly severe respiratory crisis, she entered a severe un-
remitting coma and died shortly afterwards. An autopsy was
not performed.

As previously stated, anti-NMDAR encephalitis is a recent-
ly described disease with an autoimmune pathological basis.
The binding of autoantibodies to the GluN1 NMDAR subunit,
with consequent receptor internalization and inhibition, has
been proposed as the underlying pathogenic mechanism.' The
presentation usually follows a subacute course, with the devel-
opment of behavioral abnormalities or psychiatric symptoms
that are often associated with short-term memory impairment
and altered mental status.>* The results of imaging findings
and of CSF examination are often unremarkable, although
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Fig. 1. MRl and "F-FDG-PET/CT images obtained at the onset of anti-NMDA-receptor encephalitis (A, B, and C) and after relapse (D, E, and F). FLAIR

axial images obtained at disease onset (A) and control obtained several months after relapse (D). The residual glioma (arrows) can be seen extending
into the fourth ventricle in both images (A and D), with a minimal increase in size and a signal hyperintensity evident in the second one. B and C: BF.
FDG-PET/CT images obtained at disease onset, which show severe hypometabolism in the occipital regions and reduced tracer uptake in the basal
ganglia. E and F: "°F-FDG-PET/CT images obtained after relapse, showing an uneven distribution of the tracer but no specific hypometabolic area. Signs
of previously operated frontal head trauma are evident in both "F-FDG-PET/CT images. CT: computed tomography, "®F-FDG: "*F-fluorodeoxyglucose,
FLAIR: fluidattenuated inversion recovery, MRI: magnetic resonance imaging, NMDA: N-Methyl-D-Aspartate, PET: positron emission tomography.
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the presence of lymphocytic pleocytosis or oligoclonal bands
has been reported. Over half of the cases occurring in patients
aged between 18 and 45 years have been reported in associa-
tion with ovarian teratoma.’

An association with brain glioma is not, to our knowledge,
described in the literature. This finding, in the Authors’ opin-
ion, could also be explained by an aberrant autoimmune re-
sponse to neuronal proteins. NMDAR is normally expressed
on both astrocytes and oligodendrocytes;* therefore an im-
mune reaction against glioma favored by the tumor microenvi-
ronment might be the underlying mechanism. However, the
exact trigger remains unknown. We excluded the presence of
another malignancy through an extensive diagnostic workup,
including oophorectomy, but since tumors were not found in
several reported cases of encephalitis,> a casual association
cannot be fully excluded. Further research is needed on this
topic.

Brain "*F-FDG-PET is emerging as an important diagnostic
tool for autoimmune encephalitis.”® However, the observed
marked variability has made it difficult to find specific correla-
tions between imaging findings and disease processes. In the
present case we found hypometabolism in the occipital region,
which is a characteristic proposed as a biomarker for early an-
ti-NMDAR encephalitis,” and also in the basal ganglia, which
instead contrasts with the findings of other studies.® Also, while
the follow-up imaging showed improvement from the meta-
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bolic standpoint, the clinical status of our patient continued to
worsen. Since "*F-FDG-PET is an expensive diagnostic modali-
ty that is not widely available, further research is needed to bet-
ter delineate its possible role in the diagnosis of autoimmune
encephalitis.
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