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POSTERIOR CORTICAL AND WHITE MATTER
CHANGES ON MRI IN ANTI–AMPA RECEPTOR
ANTIBODY ENCEPHALITIS

A 73-year-old woman presented with a 4-day history
of progressive confusion. Her family reported that she
was behaving erratically and had developed paranoia
and hallucinations.

The patient had complained of intermittent head-
aches in the weeks leading up to this episode but had
not reported other neurologic or systemic symptoms.
There was no history of recent illnesses. There were
no witnessed seizures.

She had history of hypertension, hypothyroidism,
mild depression, and carotid endarterectomy for
occlusive carotid artery disease.

On examination she was afebrile. Vital signs and
general medical examination were unremarkable.
She was agitated and had paranoid persecutory delu-
sions as well as visual and auditory hallucinations.
Her speech was at times incomprehensible and tan-
gential. There were no focal abnormal neurologic
signs.

She had mild neutrophilia of 10 3 109/L (2–8 3

109/L) with normal hemoglobin and platelet counts.
Thyroid-stimulating hormone was elevated (5.4 mIU/L
[0.27–4.2]), but T3 and T4 levels were within normal
limits. Normal investigations included liver and renal
function tests, antinuclear antibody, anti-neutrophil
cytoplasmic antibody, extractable nuclear antigen, com-
plement levels, serum protein electrophoresis, porphyria
screen, EKG, chest x-ray, and blood cultures. HIV and
Treponema pallidum serology were negative.

Initial CT and MRI brain were normal. CSF anal-
ysis was normal, including protein, glucose, cells, oligo-
clonal band screen, and PCR studies for herpes simplex
virus 1 and 2, varicella-zoster virus, enterovirus, menin-
gococcus, and pneumococcus. EEG showed severe bi-
hemispheric slowing.

Because there was no evidence supporting an
infectious cause for the patient’s symptoms, a para-
neoplastic/autoimmune encephalopathy was sus-
pected. Tumor markers including aFPP, HCG,
CA125, CA19, and CEA were negative. CT scan of
thorax/abdomen/pelvis (with contrast) showed no
evidence of malignancy.

Negative antibodies included those targeting thy-
roid peroxidase antibody, Hu, Ri, Yo, amphiphysin,
glycine receptor, NMDA receptor, glutamic acid
decarboxylase, Ma/Ma2, GABA receptor a/b, and
CV2/CRMP5. A positive serum voltage-gated potas-
sium channel complex-related protein antibody
(VGKC-RP Ab) test was confirmed 4 weeks after
admission with a low titer of 166 pM (0–100). The
antibody was not directed against CASPR2 or LGI1.

The patient was treated with IV immunoglobulin
(IVIg; 0.4 g/kg/day 3 5 days), with clinical improve-
ment associated with minor improvement in Montreal
Cognitive Assessment (MoCA) scores (10/30 to 12/30).

Repeat MRI brain 6 weeks after admission showed
symmetrical high signal changes on T2 and fluid-
attenuated inversion recovery sequences predomi-
nantly affecting the cortex, subcortical, and deep
white matter in the posterior temporal and parieto-
occipital regions (figure). The limbic cortex was
spared. There was no evidence of abnormal enhance-
ment post contrast injection or diffusion restriction.

Repeat CSF analysis was negative for JC virus
PCR and negative for anti-VGKC-RP and anti-
NMDA receptor antibodies.

Following a second course of IVIg administered
on the eighth week of admission, the patient
improved significantly, with objective evidence of
cognitive improvement (MoCA 18/30). Her paranoia
and hallucinations also resolved, enabling safe dis-
charge from hospital. EEG showed improvement
but repeat MRI showed no change.

Over the following 8 months, the patient had 2 re-
lapses characterized by agitation, confusion, and
florid psychotic symptoms with paranoid delusions.
On both occasions, her symptoms responded to IVIg
therapy.

At the time of the second relapse, the patient’s orig-
inal serum sample was tested for antibodies against
a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic
acid receptor (AMPAR). Antibodies against AMPAR
GluR1 and GluR2 subunit were detected in the
patient’s serum. Mycophenolate mofetil (2 g/day)
was commenced and she has had no further relapses
to date.

AMPAR antibody–related encephalitis has recently
been described.1 This patient’s clinical presentation is
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consistent with the limited literature describing this
entity, including the predilection for older women,
pronounced psychotic features, good response to
immunotherapy, and frequent relapses.2,3

The low titers of VGKC-RP Ab are likely to be an
epiphenomenon. In a previous study, only 4 of 32 pa-
tients with low-titer VGKC-RP Ab were considered
to have an autoimmune disorder.4 Our patient em-
phasizes the importance of continuing the search for
neuronal antibodies in these cases to confirm the
autoimmune diagnosis and to initiate the appropriate
immunotherapy. It is worth noting in this case that
mGlu5 and dipeptidyl-peptidase-like protein-6 anti-
bodies were not checked and that a lumbar puncture
was not repeated to investigate CSF anti-AMPAR
levels.

The patient’s imaging revealed posterior cortical
and white matter involvement in the absence of limbic
involvement reported in these cases.5 The patient had
no risk factors for conditions typically associated with
these radiologic findings, such as posterior reversible
encephalopathy syndrome or progressive multifocal
leukoencephalopathy. Moreover, her clinical pre-
sentation, including the relapsing course and the
response to immunotherapy, would not support these
diagnoses. The radiologic features associated with

immune-mediated encephalopathies may be more
extensive than previously recognized, particularly in
the context of coexisting autoimmune conditions.6,7

This case suggests that, in the appropriate clinical con-
text, the differential diagnosis of exclusive posterior
cortical and white matter change should be expanded
to include anti-AMPAR antibody encephalitis.
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Figure MRI brain 6 weeks post admission

(A–C) Symmetrical high signal changes on fluid-attenuated inversion recovery sequences pre-
dominantly affecting the cortex, subcortical, and deep white matter in the posterior temporal
and parieto-occipital regions. The areas of abnormal signal are wedge-shaped and extend to
the ependymal surface of the lateral ventricles. There is gyral swelling and sulcal effacement.
The limbic cortex is spared. (D) T1- weighted sequences plus contrast demonstrating lack of
significant contrast enhancement. Of note, there was no diffusion restriction.
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