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Diagnosis of autoimmune encephalitis presents some challenges in
the clinical setting because of varied clinical presentations and
delay in obtaining antibody panel results. We examined the role of
neuroimaging in the setting of autoimmune encephalitides, com-
paring the utility of '8F-FDG PET/CT versus conventional brain im-
aging with MRI. Methods: A retrospective study was performed
assessing the positivity rate of MRI versus '8F-FDG PET/CT during
the initial workup of 23 patients proven to have antibody-positive
autoimmune encephalitis. 18F-FDG PET/CT studies were analyzed
both qualitatively and semiquantitatively. Areas of cortical lobar
hypo (hyper)-metabolism in the cerebrum that were 2 SDx from
the mean were recorded as abnormal. Results: On visual inspec-
tion, all patients were identified as having an abnormal pattern of
18F-FDG uptake. In semiquantitative analysis, at least 1 region of
interest with metabolic change was identified in 22 of 23 (95.6%)
patients using a discriminating z score of 2. Overall, 8F-FDG PET/
CT was more often abnormal during the diagnostic period than MRI
(10/23, 43% of patients). The predominant finding on brain '8F-FDG
PET/CT imaging was lobar hypometabolism, being observed in 21
of 23 (91.3%) patients. Hypometabolism was most commonly ob-
served in the parietal lobe followed by the occipital lobe. An entire
subset of antibody-positive patients, anti-N-methyl-p-aspartate re-
ceptor (5 patients), had normal MRI results and abnormal '8F-FDG
PET/CT findings whereas the other subsets demonstrated a greater
heterogeneity. Conclusion: Brain '8F-FDG PET/CT may play a sig-
nificant role in the initial evaluation of patients with clinically sus-
pected antibody-mediated autoimmune encephalitis. Given that it is
more often abnormal when compared with MRI in the acute setting,
this molecular imaging technique may be better positioned as an
early biomarker of disease so that treatment may be initiated earlier,
resulting in improved patient outcomes.
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Accurate diagnosis of autoimmune encephalitis (AE) can be
difficult in the clinical setting because of clinical symptoms and
laboratory findings that overlap with other encephalitides. The
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clinical symptoms are varied and include seizures, rapid cognitive
decline, and movement disorders. A subset of these autoimmune
encephalitides is associated with detectable autoantibodies target-
ing neuronal cell antigens, some of which are paraneoplastic be-
cause they occur in the setting of cancer or cancer recurrence
(1-3). Previous studies have shown that autoantibodies targeting
cell surface proteins, such as the anti—-N-methyl-p-aspartate recep-
tor (anti-NMDAR), can directly disrupt the normal function of
affected neurons (4,5).

The most well-characterized autoantibody-mediated AE in the
nuclear medicine literature is anti-NMDAR encephalitis (6,7). Pa-
tients with anti-NMDAR encephalitis tend to be young women, and
a subset of these are paraneoplastic, most commonly in the setting
of ovarian teratomas (8—/0). The predominant initial clinical symp-
toms are personality and behavioral changes, followed by short-
term memory loss, movement disorders, seizures, and decline in
level of consciousness and central hypoventilation (7,17). Conven-
tional workup includes clinical history, autoantibody testing, cere-
brospinal fluid (CSF) sampling, electroencephalography, and MRI
(12,13). First-line therapies include steroids, intravenous immuno-
globulins, or plasmapheresis whereas second-line therapies include
rituximab and cyclophosphamide (/4). Surgical removal of ovarian
teratomas (when present) has been shown to improve clinical out-
come (/5). Delay in the initiation of therapy has been shown to
result in poor outcomes for patients (16).

Extrapolating from the clinical experience in anti-NMDAR and
other forms of seropostive AE, a variety of diagnostic studies are used
in the diagnosis of suspected AE. CSF sampling may demonstrate
evidence of intrathecal inflammation, whereas electroencephalogra-
phy may demonstrate findings ranging from focal slowing to status
epilepticus. Serum and CSF autoantibody assays are performed to
detect known associated autoantibodies for diagnosis, prognostica-
tion, and guidance in occult malignancy evaluation, and to inform
immunotherapy regimen selection. However, because of a prolonged
time for autoantibody assay results to return and the possibility of a
commercial autoantibody assay being normal with no autoantibody
detected, immunotherapy must often be instituted on the basis of
clinical presentation and paraclinical findings available in the interim
(17,18). This has prompted investigation into biomarkers that may
further aid in the early diagnosis of AE.

Along with CSF analysis, electroencephalogram, and clinical
examination, imaging is included in the workup of suspected AEs.
The most common imaging technique used is MRI of the brain. If
findings are present on MRI, they are most frequently T2/fluid-
attenuated inversion recovery (FLAIR) hyperintensities involving the
hippocampi that may be unilateral or bilateral. These hyperinten-
sities may extend into the thalami, striatum, brain stem, or cerebellar
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peduncles (19). Enhancement is variable. Traditionally, '8F-FDG
PET/CT has been used to assess for occult malignancy as a cause for
encephalitis. Recent publications have begun to explore the added
value of brain '8F-FDG PET/CT in evaluating these patients (/8,20
22). Several groups have suggested that '3F-FDG PET/CT may be
used to evaluate the efficacy of therapy (20,23). This study explores
the utility of '8F-FDG PET/CT as a biomarker for definite, seropos-
itive AE and its utility when compared with conventional anatomic
imaging with MRL

MATERIALS AND METHODS

Patient Selection

This retrospective analysis was approved by our hospital’s institu-
tional review board. The electronic medical record and administrative
databases at our institution were queried for neurology in-patients who
had been diagnosed with AE from 2006 to 2015. Diagnosis of definite
AE was based on consensus clinical criteria (/7). Twenty-three pa-
tients with seropositive AE were identified. Patients who underwent a
resting '8F-FDG PET/CT and an MRI of the brain during the diag-
nostic period were selected. Basic patient demographic and clinical
information including age, sex, symptoms at presentation, duration of
symptoms before admission and imaging studies, and antibody status
were recorded. For continuous variables, median and interquartile
ranges are presented whereas numbers and proportions are presented
for categoric variables.

Antibody Panel

A sample of the patients’ blood or CSF had been drawn and sub-
mitted for autoantibody analysis in all patients. This was performed as
standard of care during the patient’s initial workup. Positive autoan-
tibody panels were recorded for each patient.

Brain '8F-FDG PET/CT

Resting brain '8F-FDG PET/CT images were acquired in 3-dimensional
(3D) mode for 10 min on a Discovery DRX or DLS (GE Healthcare; 20
patients) or a Biograph mCT (Siemens; 3 patients) with in-line CT for
attenuation correction. Images were reconstructed by both filtered back-
projection and ordered-subset expectation maximization methods. Ac-
tivity in each voxel was normalized to the pons. The qualitative and
semiquantitative analysis of the brain '8F-FDG PET/CT images were
independently assessed by 2 board-certified nuclear radiologists. The
qualitative interpretation was based on a visual assessment of
I8FE-FDG uptake, and each scan was scored as normal or abnormal
by consensus.

After stereotactic anatomic standardization, 'F-FDG activity was
projected to predefined surface pixels (3D stereotactic surface projec-
tions). Three-dimensional stereotactic surface projections allow surface-
rendered displays in addition to the axial, sagittal, and coronal images.
The brain maps were compared with a commercially available normal
database, which was also normalized to the pons (Cortex ID; GE
Healthcare). Automated voxel-by-voxel z scores generated by Cortex
ID (using age-matched control subjects whenever possible) were calcu-
lated for the following regions of interest: parietal cortex, frontal cortex,
temporal cortex, occipital cortex (z score = [mean database — mean
subject]/SD database).

The average z scores display the magnitude of metabolic change for
each region with voxel-based color coding. In semiquantitative anal-
ysis, a z score threshold of greater than 2 (= 1.96 2-tail) corresponding
to a P value of 0.05 (2-tail) was applied for demarcation of significant
abnormalities; positive z scores indicate hypometabolism. All values
were also validated by visual inspection.

A range of different thresholds was previously suggested for the
diagnosis of dementia of Alzheimer disease on brain '8F-FDG PET/CT

1308 THE JOURNAL OF NUCLEAR MEDICINE ¢ Vol. 58

(24,25). However, there is no predetermined validated cutoff point for
a z score in the setting of AE. Therefore, we performed a sensitivity
analysis to determine how redefining the z score threshold changes the
observed outcome (26). We examined the number of patients with
abnormal cortical metabolism using different discriminating thresholds
of z scores greater than 1.64 (2-tail P = 0.1) and z score greater than
2.58 (2-tail P = 0.01).

MRI Brain

All MRI studies incorporated standard brain protocol sequences
including FLAIR, T2, T1, diffusion-weighted imaging, and in some
cases contrast-enhanced T1-weighted sequences. In addition to review of
the radiologic report at the time of acquisition, images were reviewed by
a radiologist with subspecialty neuroradiology training for imaging
findings suggestive of encephalitis. MR images without evidence of
underlying encephalitis or inflammatory changes were recorded as
negative whereas those with findings suggestive of the above etiologies
were considered positive. Chronic findings such as microvascular changes
and atrophy were considered negative for the purposes of this study.

RESULTS

Patient Population

Twenty-three patients with seropositive AE were included (14 men,
9 women; median age, 46 y). The clinical characteristics of the
included patients are summarized in Table 1. All patients presented
with either altered mentation or impaired working memory whereas
21 (87%) presented with new focal neurologic deficits and 13 (52%)
presented with seizures. Brain '8F-FDG PET/CT was performed be-
fore the initiation of treatment (6 patients) or after initiation of steroid
therapy (8 patients), intravenous immunoglobulins, and steroid ther-
apy (2 patients); antibiotic and steroid therapy (1 patient); benzodiaz-
epine therapy (3 patients); plasmapheresis (1 patient); plasmapheresis
and steroid therapy (1 patient); or cellcept (1 patient).

Antibody Results

Autoantibody assay results included positive tests for anti-VGKC
complex (6 patients), anti-NMDAR (5 patients), antiglutamic acid
decarboxylase (anti-GAD65) (3 patients), anti-Hu (3 patients), anti-
Ma (2 patients), antileucine-rich glioma-inactivated 1 (2 patients),
and anti—alpha-3 acetylcholine receptor (2 patients) antibodies.
Most of these were detected in the serum. CSF samples for 5
patients were tested for the presence of autoantibodies, with an
autoantibody detected in only 1 patient (anti-NMDAR, patient
1) who was seronegative in the serum. The number of patients
with each antibody profile within this cohort is listed in Table 2. Of
note, 4 of 10 (40%) women were anti-NMDAR seropositive.

Imaging Findings

Twenty-three brain 'F-FDG PET/CT scans were obtained in 23
patients with detectable autoantibodies. The duration of symptoms
before PET scanning was a median of 8 wk (interquartile range, 11).
All '8F-FDG PET/CT scans but 2 underwent a concurrent (within
2 wk) MRI scan (Table 1). The median time between '8F-FDG PET/
CT scanning and brain MR imaging was 3 d (interquartile range, 7).
The results of visual and semiquantitative interpretation of cortical
I8F.FDG PET/CT in comparison to MRI is shown in Table 2.

On visual inspection, all patients were identified to have an
abnormal pattern of '8F-FDG uptake. Semiquantitative analysis
revealed significant metabolic change in at least 1 cortical region
of interest in 22 of 23 (95.6%) of patients (z score > 2). The
predominant finding on brain '3F-FDG PET/CT imaging was lobar
hypometabolism (Fig. 1), being observed in 21 of 23 (91.3%)
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TABLE 1
Clinical Characteristics of Patients Included in Study

Altered
mental Duration of Duration of Duration
status or symptoms symptom between Type of
working New focal before onset to MRI and 18F-FDG
Patient Age memory neurologic presentation 18F-FDG 18F-FDG PET/CT
no. (\%] Sex deficit findings Seizure (wk) PET/CT (wk)  PET/CT (d) scanner
1 33 F Yes Yes Yes 2 2 GE RX
2 20 F Yes Yes Yes 3 3 13 GE RX
3 57 F Yes Yes Yes 12 12 6 GE RX
4 21 F Yes Yes Yes 1 1 GE RX
5 7 M Yes Yes Yes 1 1 24 GE RX
6 67 M Yes Yes Yes 8 8 11 GE RX
7 59 M Yes Yes No 4 4 10 GE LS
8 66 F Yes Yes No 16 16 3 GE RX
9 65 M Yes No Yes 8 8 0 GE RX
10 43 M Yes Yes Yes 12 12 1 GE LS
11 70 M Yes Yes No 1 0 3 GE RX
12 50 F Yes Yes Yes 4 36 4 Siemens
13 33 M Yes No No 0 0 7 GE RX
14 62 M Yes Yes No 8 8 3 GE RX
15 18 F Yes Yes Yes 0 0 2 GE RX
16 76 M Yes Yes No 1 1 7 GE LS
17 61 M Yes Yes No 8 8 1 Siemens
18 67 M Yes Yes No 1 1 1 GE RX
19 22 F Yes Yes Yes 8 8 7 GE RX
20 40 M Yes Yes Yes 4 24 4 GE RX
21 72 F Yes Yes No 5 12 1 GE LS
22 9 M Yes No No 16 20 32 GE RX
23 46 M Yes Yes No 4 4 0 Siemens

patients. Findings suggestive of encephalitis on MRI were seen in
10 of 23 (43%) patients. The most common positive MRI finding
in patients was increased T2/FLAIR signal in the medial temporal
lobes (Fig. 2). A single case (patient 6) was identified as abnormal
on visual inspection but normal by z score measures. The visual
assessment identified a small area of increased tracer uptake in the
medial right frontal lobe. This focus was likely not large enough to
render an abnormal semiquantitative measure on the z score map.
This finding underscores the importance of primary visual assess-
ment of each scan.

The z scores demonstrating a hypometabolic pattern are shown in
Figure 3 (regions sorted by median z scores in descending order).
Hypometabolism was most pronounced in the parietal lobe followed
by the occipital lobe, with a median z score of 2.62 and 2.32, respectively.

As determined by Cortex ID, 19 of 23 (82.6%) scans demon-
strated abnormal metabolic activity (hyper or hypo) in a parietal
lobe distribution. This finding was often bilateral (15/19, 78.9%).
The temporal lobes were least affected by metabolic change, with
12 of 23 (52.2%) scans demonstrating metabolic abnormalities. The
metabolic change was bilateral in most temporal abnormality cases
(6/12, 50%). In semiquantitative analysis, at least 1 lobar region
with metabolic change was identified in 23 of 23 (100%), 22 of 23
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(95.6%), and 20 of 23 (86.9%) patients using discriminating z scores
of 1.64, 2.0, and 2.58, respectively.

Discrepancy in '8F-FDG abnormality and MRI findings was most
pronounced in the setting of patients with anti-NMDAR antibodies.
None of these patients demonstrated abnormal MRI findings whereas
all 5 demonstrated a significantly abnormal '8F-FDG PET/CT scan
result. A characteristic wedge-shaped hypometabolic defect was seen
in the occipital lobes in patients with anti-NMDAR (Fig. 4). Both
anti-alpha3 acetylcholine receptor patients had abnormal 8F-FDG
PET/CT findings but a normal MRI scan. Patients with anti-VGKC
seropositivity were more likely to have a concordant abnormal MRI
than not (80% [4/5] in semiquantitative PET assessment and 66.7%
[4/6] in visual PET assessment).

DISCUSSION

Early diagnosis is paramount for patients with AE because it can
inform earlier treatment, which may improve outcomes (27). Di-
agnosis is dependent not only on autoantibody testing and response
to immunotherapy but also on clinical presentation and other para-
clinical findings (28). Depending on autoantibody, testing to make
the diagnosis may significantly delay treatment initiation. Moreover,
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TABLE 2
Imaging Findings of Patients Included in Study

18F-FDG PET/CT result

Semiquantitative analysis (3D-SSP)*

Cortical regions with significant metabolic

change
Patient Visual PET Brain MRI
no. Antibody interpretation Hypometabolism Hypermetabolism Interpretation interpretation
1 Anti-NMDA Abnormal PAR (R, L), TMP (R), — Abnormal Normal
FRT (R, L), OCC
(R, L)
2 Anti-NMDA Abnormal PAR (R, L), TMP (R, L), — Abnormal Normal
FRT (R, L), OCC
(R, L)
3 Anti-NMDA Abnormal PAR (R, L), FRT (R, L), — Abnormal Normal
OCC (R, L)
4 Anti-NMDA Abnormal OCC (R) — Abnormal Normal
5 Anti-NMDA Abnormal PAR (L), OCC (R, L) — Abnormal Normal
6 Anti-VGKC Abnormal — — Normal Normal
7 Anti-VGKC Abnormal PAR (R, L), TMP (L), — Abnormal Abnormal
FRT (R, L), OCC (L)
8 Anti-VGKC Abnormal PAR (R, L), FRT (R), — Abnormal Normal
OCC (R, L)
9 Anti-VGKC Abnormal PAR (R, L), TMP (R, L), — Abnormal Abnormal
FRT (R, L), OCC
(R, L)
10 Anti-VGKC Abnormal PAR (R, L), TMP (R), — Abnormal Abnormal
FRT (R, L)
11 Anti-VGKC Abnormal PAR (L) TMP (R), FRT (R), Abnormal Abnormal
OCC (R)
12 Anti-Ma2 Abnormal PAR (L), TMP (L), FRT — Abnormal Abnormal
(L), oCcC (R, L)
13 Anti-Ma2 Abnormal PAR (R, L), TMP — Abnormal Abnormal
(R, L), FRT (R, L),
OCC (R, L)
14 Anti-Hu Abnormal PAR (R, L), FRT (R, L), — Abnormal Normal
OCC (R, L)
15 Anti-Hu Abnormal — PAR (R, L), TMP Abnormal Abnormal
(R,L), FRT R, L),
OCC R, L)
16 Anti-Hu Abnormal FRT (R, L), OCC (R) — Abnormal Normal
17 Anti-LGI1 Abnormal PAR (R, L), TMP (R, L), — Abnormal Normal
FRT (R, L), OCC
R
18 Anti-LGI1 Abnormal PAR (R), TMP (R), FRT — Abnormal Abnormal
(R, L), OCC (R, L)
19 Anti-GAD65 Abnormal PAR (R, L), FRT (R) — Abnormal Abnormal
20 Anti-GAD65 Abnormal PAR (R, L), FRT (R, L), — Abnormal Normal
OCC (L
21 Anti-GAD65 Abnormal PAR (R, L), OCC (R) — Abnormal Abnormal
22 Antiialpha3ACHR Abnormal OCC (R, L) — Abnormal Normal
23 Anti-alpha3ACHR Abnormal PAR (R, L), TMP (R, L), — Abnormal Normal

FRT (R, L), OCC (L)

*Average z score > 2 (2-tail P = 0.05) was considered as significant metabolic change. Bold regions represent areas with higher
absolute z scores (absolute z > 2.58, 2-tail P = 0.01).
3D-SSP = 3D stereotactic surface projections; PAR = parietal cortex; TMP = temporal lobe; OCC = occipital lobe; FRT = frontal lobe.
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In this study, we found that brain '8F-
FDG PET/CT was much more likely to be
abnormal than MRI of the brain. The pre-
dominant PET abnormality in our study is a
pattern of lobar hypometabolism involving
the cerebral cortices. Previously, Clapp et
al. evaluated brain metabolism with 8F-
FDG PET in patients with paraneoplastic
neurologic syndromes. They have shown
that most patients with diffuse cerebral
hypometabolism had clinical syndromes
consistent with encephalitis (72.2% patients)
(34). However, a heterogeneous pattern of
brain metabolism has been reported on the
brain '8F-FDG PET/CT of patients with AE
so far (34-38). Some previous case reports

FIGURE 1.

cerebellar metabolic activity. Color bar represents scale of z scores.

autoantibody testing is not readily available at many institutions and
can take several weeks to obtain. Recently, leading authorities on the
diagnosis and treatment of AE convened and recommended criteria
for the diagnoses of possible, probable, and definite AE to mitigate
the delay in initiation of therapy while awaiting autoantibody assay
results (/7). The parameters described in the report included clinical
symptoms, CSF sampling, serum sampling, electroencephalogram
findings, and MRI. The panel did not include '®F-FDG PET/CT in
their recommendations in the diagnosis of possible AE or seroneg-
ative probable AE. This is despite reports that have described char-
acteristic findings that support the value of '®F-FDG PET/CT in the
diagnostic workup of AE (29-33). PET imaging was likely not in-
cluded because more work is needed to delineate the exact role of
this molecular imaging technique in the setting of suspected AE as
well as patterns characteristic of the various AE syndromes.

FIGURE 2. A 59-y-old man with 3-mo history of progressive memory
and cognitive difficulties. Paraneoplastic panel was positive for voltage-
gated potassium channel autoantibodies. Axial 3D '8F-FDG PET/CT
image (A) demonstrates intense '8F-FDG uptake (black arrow) at medial
temporal lobe (left side greater than right side). Axial T2 FLAIR MRI (B)
shows abnormal signal (white arrow) within same regions. Semiquanti-
tative analysis revealed significant change in brain metabolism in bilat-
eral frontal (z scores of 2.14 [right] and 2.3 [left]), bilateral parietal
(z scores of 2.55 [right] and 2.88 [left]), left temporal (z score of 2.03),
and left occipital lobes (z score of 2.18).
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A 65-y-old man presenting with confusion, seizures, and hyponatremia. Paraneo-
plastic panel was positive for voltage-gated potassium channel autoantibodies. Brain '8F-FDG
PET z score maps demonstrate significant supratentorial cerebral hypometabolism relative to

described hypermetabolism of cerebral cor-
tices or striatum as a predominant feature of
autoimmune encephalitides (35,37-39). This
may in part be due to the fact that we are
measuring the metabolic activity of entire
lobes/predetermined regions by Cortex ID. When visually examining
these studies, there may be small foci of relatively increased activity
with global decrease of lobar cortical metabolic activity. A small
number of our patients demonstrated increased metabolic activity
in the caudate nuclei (unilateral or bilateral). The implications of
this finding need further investigation in a larger cohort of patients
without clinical symptoms of encephalitis.

In our study, 56.5% (13/23) patients with abnormal '8F-FDG
PET/CT results had no abnormal finding on MRI, suggesting the
limited sensitivity of MRI in AE. This study suggests that '8F-FDG
PET/CT imaging may serve as an early biomarker to capture more
patients in the initial clinical evaluation process of AE. More work
needs to be done to determine whether there are patterns of ab-
normal cortical metabolic activity that distinguish seropositive from
seronegative AE. Among the seropositive group, we saw distinct
autoantibody-specific patterns of abnormal uptake among certain
subgroups. For example, in the anti-NMDAR subgroup there was
profound hypometabolism of the visual cortices at diagnosis. This
finding was not associated with any changes on visual examination
or reported visual symptoms. Consistent with our study, some pre-
vious brain '8F-FDG PET/CT studies on patients with anti-NMDAR
limbic encephalitis have demonstrated metabolic abnormalities in
different brain areas including hypometabolism in the cortical areas
and thalamus, sometimes accompanied by hypermetabolism in the
striatum (36). In our subset of patients, none of the anti-NMDAR-
positive patients demonstrated findings on MRI suggestive of en-
cephalitis. Hence, brain '8F-FDG PET/CT rather than MRI may be
indicated in the workup of young women thought to have anti-
NMDAR encephalitis (29,36).

As noted before, several antibodies have been found to cause AE.
These autoantibodies may target intracellular proteins (e.g., Hu and
Ma-2) and serve as markers of autoimmunity rather than play a
pathogenic role, whereas others are thought to target cell surface
proteins (e.g., leucine-rich glioma-inactivated 1, NMDAR) and play
an important role in syndrome pathogenesis (2,40—42). Some of these
autoantibodies are thought to be paraneoplastic, particularly those
targeting intracellular proteins. For example, Hu and Ma2 syndromes
are often present in the setting of neoplasia (43—45). However, our
results did not demonstrate a significant relationship between the pres-
ence of neoplasia and abnormal brain '8F-FDG PET/CT findings, and
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thus brain '8F-FDG PET/CT may serve as a
useful biomarker for both paraneoplastic and
nonparaneoplastic populations. A caveat is
the relatively small sample size of our group,
and thus larger population studies are re-
quired for further characterization.

To the best of our knowledge, this study
presents the largest cohort of patients with
proven antibody-positive AE who under-
went both brain '8F-FDG PET/CT and MRIL
Nevertheless, the small sample size partic-
ularly limits the conclusions that can be
drawn on the basis of our subgroup analysis.
Some other limitations of our study include
its retrospective nature, the long lag time
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FIGURE 3. Region-of-interest analysis; z scores of hypometabolic pattern in AE. Histograms
represent median values, and error bars refer to interquartile ranges. Regions sorted by median

z scores in descending order.

N

FIGURE 4. A 57-y-old woman presenting with catatonia and psycho-
sis found to have paraneoplastic limbic encephalitis. Paraneoplastic
panel was positive for anti-NMDAR. Post-contrast-enhanced T1-
weighted (A) and T2 FLAIR (B) MRI at level of occipital lobes shows
no evidence of any abnormality (white arrows). Axial images of '8F-
FDG PET/CT (C) reveal regions of significant hypometabolism in bilat-
eral visual cortices (z score > 2).

1312

between the scan and clinical presentation,
and variation in treatment status. Studied
cases were identified via key words and di-
agnosis codes, which may not have cap-
tured all the eligible patients. Moreover, im-
ages were acquired on multiple different PET scanners. Also, not all
patients underwent CSF autoantibody testing. Lastly, the semiquan-
titative approach to image analysis suffers several limitations. The
comparison group databases used by the Cortex ID software were
small in number. The comparison database was also not optimized
for younger age groups. Future prospective studies are needed with
an increased number of encephalitis patients to fully determine
different patterns of antibody-associated cortical metabolism.

CONCLUSION

We believe that brain '8F-FDG PET/CT may serve as an impor-
tant, early biomarker of AE. Current clinical recommendations do
not include '8F-FDG PET/CT in their algorithms, with MRI remain-
ing the standard imaging modality. Our results in a small group of
antibody-positive AE patients show a much greater sensitivity for
detection of an underlying abnormality with '8F-FDG PET/CT than
with MRI. Because early intervention is paramount to optimal clin-
ical outcome, our results suggest that '8F-FDG PET/CT of the brain
be added to the clinical workup of patients with suspected AE,
particularly in those with normal or nonspecific MRI findings (29).
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