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In autoimmune encephalitis, abnormalities of diffusion-weighted imaging (DWI), fluid-attenuated inversion re-
covery (FLAIR), arterial spin labeling (ASL) in magnetic resonance imaging (MRI), single-photon emission
computed tomography (SPECT) and '8F-fluorodeoxyglucose-positron emission tomography (:®F-FDG-PET) have
been reported. However, there are few studies of long-term follow-up of imaging. We report a case of anti-
leucine-rich glioma-inactivated 1 antibody encephalitis whose MRI (DWI, FLAIR and ASL), *™TcHM-PAO

SPECT (PAO-SPECT) and '®F-FDG-PET were evaluated through the clinical course. ASL, PAO-SPECT and ®F-
FDG-PET consistently showed abnormalities in almost the same area. Serial assessment of these imaging mo-
dalities is useful in evaluating disease activity and efficacy of treatment.

1. Introduction

Anti-leucine-rich glioma-inactivated 1 antibody encephalitis (anti-
LGI1 encephalitis) is the autoimmune encephalitis characterized by
acute progressive cognitive dysfunction, psychiatric symptoms, epi-
lepsy, faciobrachial dystonic seizures and hyponatremia. Moreover,
diffusion-weighted imaging (DWI) and fluid-attenuated inversion re-
covery (FLAIR) show high intensity in the temporal lobe in magnetic
resonance imaging (MRI), and abnormalities in cerebrospinal fluid
(CSF) are often detected; however, some cases lack these abnormalities.
In autoimmune limbic encephalitis, there have been reports of abnormal
findings in single-photon emission computed tomography (SPECT) and
18E_fluorodeoxyglucose-positron emission tomography (‘®F-FDG-PET).
Recently, MRI arterial spin labeling (ASL) has also been reported to
show abnormalities in limbic encephalitis. ASL is a non-invasive imag-
ing of cerebral blood flow that does not require contrast enhancement or
radiation, but uses magnetic labeling of proton spins in arterial blood as
a tracer [1]. ASL has been used to evaluate the pathophysiology of
autoimmune encephalitis [2]. Previous studies suggest that ASL is useful
in epilepsy follow-up as it also reflects cerebral perfusion changes during
epileptic seizures [3]. Although there have been reports that ASL is
useful in assessing the state of anti-LGI1 encephalitis [8,9], few cases
have been reported in which ASL was followed up with other imaging
studies to assess cerebral perfusion and metabolism. Herein, we report a
case of anti-LGI1 encephalitis evaluated by MRI (DWI, FLAIR and ASL),
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SPECT, and '®F-FDG-PET.
2. Case report

A 42-year-old female without any past history presented with
numbness and pain in her right upper extremity and both lower ex-
tremities from 3 months before admission. Her appetite and activity had
decreased 2 months before admission, and she began to feel anxiety 1
month before admission. She also presented with memory impairment.

On admission, her body temperature was 37.6 °C. Neurological ex-
amination revealed no cranial nerve impairment, paralysis, or abnor-
malities in reflexes. Moreover, she didn’t show involuntary movement.
Blood testing was negative for auto-antibodies including anti-nuclear,
anti-neutrophil cytoplasmic, anti-GAD, anti SS-A and anti- SS-B anti-
bodies. Cerebrospinal fluid (CSF) analysis revealed cell count of 1 /pL,
protein of 39 mg/dL, and IgG index of 0.63. Whole-body CT showed no
lymphadenopathy or malignant lesions. Electroencephalography (EEG)
showed intermittent rhythmic delta activities in the left frontotemporal
region, and sharp waves that started in the left frontotemporal region
with expansion to the right. MRI revealed faint high intensity in the left
mesial temporal lobe on DWI. FLAIR revealed high intensity and ASL
revealed increased cerebral blood flow in the same region. **™TcHM-
PAO SPECT (PAO-SPECT) showed increased cerebral blood flow in the
left mesial temporal lobe. ®F-FDG-PET showed hypermetabolism that
coincided with the region of increased cerebral blood flow in the ASL
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(Fig. 1).

After admission, serum anti-LGI1 antibody was positive; thus, she
was diagnosed as anti-LGI1 encephalitis. The patient’s memory
impairment continued to worsen, and intravenous methylprednisolone
was administered. There was no clear improvement in her symptoms, so
plasma exchange and intravenous immunoglobulin (IVIg) were added.
After these treatments, her anxiety and sensory disturbance dis-
appeared, but her memory impairment remained.

On MRI 3 days after administration of IVIg, DWI showed a reduction
of high intensity in the left temporal lobe. FLAIR also showed a reduc-
tion of high intensity in the left temporal lobe, but it revealed faint high
signal in the right temporal lobe. ASL showed a reduction of hyper ce-
rebral blood flow in the left temporal lobe, but it also newly revealed
increased cerebral blood flow in the right temporal lobe. PAO-SPECT 2
days after administration of IVIg also showed reduced hyper blood flow
in the left temporal lobe and increased blood flow in the right temporal
lobe (Fig. 2).

Intravenous cyclophosphamide (IVCY) was administered for residual
memory impairment, and the symptoms, such as disorientation,
improved. On MRI 9 days after IVCY, DWI revealed that high intensity in
the left temporal lobe almost completely disappeared and high intensity
appeared in the right temporal lobe; however, FLAIR showed residual
high intensity in the left temporal lobe and enhanced high intensity in
the right temporal lobe. ASL showed increased cerebral blood flow in the
right temporal lobe but not in the left temporal lobe. PAO-SPECT 10
days after IVCY showed increased blood flow in the right temporal lobe
and the increased blood flow in the temporal lobe almost completely
disappeared. ®F-FDG-PET 22 days after IVCY showed hyper metabolism
that coincided with ASL (Fig. 3). EEG one month after IVCY showed
intermittent rhythmic delta activities in the bilateral temporal regions.
The evolutionary pattern noted on EEG before administration of intra-
venous methylprednisolone disappeared. She discharged home on day
51.

3. Discussion

We evaluated MRI (DWI, FLAIR and ASL), PAO-SPECT, and 18p_FDG-
PET before treatment, after first-line immunotherapy, and after second-
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line immunotherapy in a case of anti-LGI1 encephalitis with rapid pro-
gressive anxiety, memory impairment, and abnormal sensation.

ASL and PAO-SPECT imaging before treatment showed increased
blood flow in the DWI and FLAIR high-intensity area, and ‘*F-FDG-PET
also showed increased metabolism in the same area. The images after
first-line immunotherapy showed a faint high-signal area in the right
temporal lobe in FLAIR, which was not apparent in DWI. On the other
hand, the images after second-line immunotherapy showed high in-
tensity in the right mesial temporal lobe in DWI and FLAIR, increased
cerebral blood flow in the same region in ASL and SPECT, and increased
hypermetabolism in '®F-FDG-PET. In the present case, EEG was also
followed before and after treatment. EEG before treatment suggested
dysfunction of the left frontotemporal region and seizures starting from
the left frontotemporal region. EEG after IVCY showed disappearance of
ictal patterns with the reduction of imaging abnormalities in the left
temporal lobe. It showed intermittent rhythmic delta activities in the
bilateral temporal regions, suggesting that functional abnormalities
appeared in the right hemisphere, reflecting the imaging abnormalities
that appeared in the right temporal lobe.

18F.FDG-PET is useful in the diagnosis of autoimmune encephalitis
and is recommended when MRI cannot be performed [4]. It is also useful
in evaluating the disease severity [5]. Imaging evaluation of autoim-
mune encephalitis has also been performed with other modalities, such
as in cases of anti-N-methyl-p-aspartate (NMDA) receptor antibody en-
cephalitis. ASL and SPECT have been reported to show increased cere-
bral blood flow [6,7]. In cases of anti-LGI1 encephalitis, ASL and 18p.
FDG-PET have been used to evaluate the state of disease. Significantly,
in a case of anti-LGI-1 encephalitis with status epilepticus, increased
cerebral blood flow in the ASL and hyper metabolism in ®F-FDG-PET
showed similar improvement before and after treatment [8], and in a
case of anti-LGI1 antibody encephalitis without status epilepticus, ASL
and '8F-FDG-PET showed abnormalities in the same region [9]. These
findings suggest that in the acute phase of anti-LGI1 encephalitis,
increased blood flow in ASL and hyper metabolism in 8F-FDG-PET may
reflect epileptic seizures and inflammation.

A case of NMDA receptor antibody encephalitis whose ASL and
FDG-PET were followed-up for comparison has been reported. In the
acute phase, ASL showed bilateral occipito-parietal hypoperfusion co-

18p.

Fig. 1. Images on admission.

The MRI machine was PHLIPS Ingenia 3.0 T, using dS Head
32ch 3.0 T coil. A) DWL There is slightly high intensity in the
left mesial temporal lobe. B) FLAIR. The left mesial temporal
lobe shows hyper intensity. C) ASL. There is increased cerebral
blood flow in the left mesial temporal lobe. Post labeling delay
was 2500 ms. D) PAO-SPECT. It shows increased cerebral
blood flow in the left mesial temporal lobe. SPECT was per-
formed using the following protocol: 1110 MBq of *°™Tc-
HMPAO was administered, and imaging was performed on a
Dual-head SPECT scanner: Symbia T2 (Siemens Japan) starting
about 5 min later. E) '®F-FDG-PET. There is hyper metabolism
in the left mesial temporal lobe, which is coinciding with the
region of increased cerebral blood flow in ASL. It was per-
formed using the following protocol: 60 min after adminis-
tration of 288.2 MBq *®F-FDG, CT was performed, followed by
PET from the parietal to the thighs. Abbreviations; MRI,
magnetic resonance imaging; DWI, diffusion-weighted imag-
ing; FLAIR; fluid-attenuated inversion recovery; ASL, arterial
spin labeling; PAO-SPECT, °°™TcHM-PAO single-photon
emission computed tomography; ®F-FDG-PET, '®F-fluo-
rodeoxyglucose-positron emission tomography; CT, computed
tomography.
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localized with '®F-FDG-PET hypometabolism, and both lesions were
recovered after treatment [11]; however, there has been no report of
anti-LGI1 encephalitis whose MRI (DWI, FLAIR and ASL), '®F-FDG-PET,
and SPECT were followed-up for comparison. The results of the present
case suggest that ASL, '®F-FDG-PET, and SPECT in anti-LGI1 encepha-
litis almost equally reflects the activity of disease.

In the present case, there was no abnormalities in CSF cell count or
protein levels; therefore, CSF analysis could not be used to evaluate the
state of disease. It has been reported that as many as 62% of patients
with autoimmune encephalitis have CSF abnormalities [10]; thus, CSF
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Fig. 2. Images after the treatment of intravenous methyl-
prednisolone, plasma exchange, and IVIg.

All imaging protocols are the same as Fig. 1. A) DWI. High
intensity in the left temporal lobe was reduced. High intensity
in the right temporal lobe is not apparent. B) FLAIR. High
intensity in the left temporal lobe is reduced, but faint high
intensity in the right temporal lobe appeared. C) ASL. The
hyper perfusion area in the left temporal lobe is reduced. On
the other hand, increased cerebral blood flow is newly
detected in the right mesial temporal lobe. D) PAO-SPECT.
Similar to ASL, there is an area of increased blood flow in
the right mesial temporal lobe. Abbreviations; IVIg, intrave-
nous immunoglobulin; DWI, diffusion-weighted imaging;
FLAIR; fluid-attenuated inversion recovery; ASL, arterial spin
labeling; PAO-SPECT, ™ TcHM-PAO single-photon emission
computed tomography.

Fig. 3. Images after intravenous cyclophosphamide.

All imaging protocols were same as Fig. 1 and Fig. 2. A) DWL
High intensity in the right mesial temporal lobe is apparent. B)
FLAIR. High intensity in the right mesial temporal lobe is
enhanced. On the other hand, there is a residual high signal in
the left temporal lobe. C) ASL. Increased cerebral blood flow
in the right mesial temporal lobe is evident. The hyper
perfusion area in the left temporal lobe disappears. D) PAO-
SPECT. There is increased cerebral blood flow in the right
mesial temporal lobe. The hyper perfusion area in the left
temporal lobe is reduced. E) '®F-FDG-PET. Hyper metabolism
is observed in the right mesial temporal lobe, which is almost
coincident with the hyper perfusion area of ASL. Hyper
metabolism in the left temporal lobe disappears. Abbrevia-
tions; DWI, diffusion-weighted imaging; FLAIR; fluid-
attenuated inversion recovery; ASL, arterial spin labeling;
PAO-SPECT, *™TcHM-PAO single-photon emission computed
tomography; '®F-FDG-PET, !®F-fluorodeoxyglucose-positron
emission tomography.

analysis is not necessarily useful for determining the disease activity or
efficacy of treatment. In such cases, follow-up of DWI and FLAIR as well
as ASL, 8F-FDG-PET, and SPECT findings may help to assess disease
activity and the efficacy of treatment.

4. Conclusion
In anti-LGI1 encephalitis, ASL, 18p FDG-PET and SPECT may be

useful to evaluate the pathogenesis in addition to DWI and FLAIR.
Moreover, serial assessment of these imaging modalities may be useful
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in determining disease activity and efficacy of treatment.
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