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Abstract
Anti-metabotropic glutamate receptor 1 (mGluR1) encephalitis is a rare autoimmune disor-
der manifesting with cerebellar syndrome. Patients with mGluR1 encephalitis have been 
treated with immunomodulatory therapies; however, little is known about the efficacy of this 
therapy. A 58-year-old Japanese woman presented with dizziness when walking and stand-
ing up. Symptoms persisted and the patient gradually deteriorated. The neurological ex-
amination revealed a broad-based gait, horizontal and slightly gaze-evoked nystagmus, 
noticeable head titubation, and truncal ataxia without limb ataxia. Magnetic resonance im-
aging was normal. The 123I-isopropyl-iodoamphetamine single-photon emission-computed 
tomography scans showed normal cerebellar perfusion. Based on a positive antibody test 
for anti-mGluR1, the patient was diagnosed with anti-mGluR1 encephalitis. She was treated 
with intravenous methylprednisolone and intravenous immunoglobulin (IVIg). Symptoms 
gradually improved over 1 month and almost disappeared after additional IVIg therapy. 
Anti-mGluR1 encephalitis is a rare disease, and effective treatment is unclear. In this case, 
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a favorable outcome was obtained with immunomodulatory therapy, even though the neu-
rological disability of the disease course is worse. We emphasize the importance of early 
diagnosis and therapeutic intervention, suspecting the disease on the basis of its character-
istic symptoms.

© 2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

Metabotropic glutamate receptor 1 (mGluR1) is enriched in the olfactory bulb, hippo-
campus, globus pallidus, thalamus, substantia nigra colliculus, and cerebellum in the rat brain 
[1]. Mice deficient in mGluR1 have severe motor coordination and spatial learning deficits. 
The absence of mGluR1 induces a severe motor deficit due to cerebellar dysfunction [2]. 
Sillevis Smitt et al. [3] described 2 patients with cerebellar ataxia whose serum and cerebro-
spinal fluid IgG was bound to mGluR1 receptors in the brain and showed that anti-mGluR1 
antibodies caused ataxia in mice. That was the first report of patients with paraneoplastic 
cerebellar ataxia due to anti-mGluR1 antibodies. Subsequently, several reports have described 
non-paraneoplastic cerebellar ataxia caused by anti-mGluR1 autoantibodies that was treated 
with immunomodulatory therapies [4–12].

Anti-mGluR1 encephalitis is a rare autoimmune disorder, which manifests mainly as 
cerebellar syndrome in middle-aged adults [4]. However, the effective therapy for anti-
mGluR1 encephalitis is unclear. Herein, we present a case of anti-mGluR1 encephalitis 
successfully treated with intravenous methylprednisolone (IV MTP) and intravenous immu-
noglobulin (IVIg). In addition, we review the literature regarding the treatment of anti-
mGluR1 encephalitis.

Case Presentation

A 58-year-old Japanese woman was admitted to our hospital because of dizziness when 
walking and standing up. The patient had been in her usual state of health until 5 months 
before her first visit to our hospital. At that time (July 2020), she suddenly experienced 
dizziness when she got up from the chair, but she was able to walk unaided. She owned a bar, 
but she quit her job because of the dizziness. She visited an orthopedist and an otolaryngol-
ogist, but the cause of the dizziness was not identified. During the next 4 months, the dizziness 
worsened.

In late December 2020, she visited our hospital for the first time and without support. 
However, 11 days after the first visit, she was admitted to our hospital because of wors-
ening symptoms. On admission, the neurological examination revealed a broad-based 
gait, horizontal and slightly gaze-evoked nystagmus, head titubation, and truncal ataxia 
without limb ataxia but with orthostatic dysautonomia. Her speech, cognitive function, 
and mental state were normal. Insertion of an intrauterine device was the only significant 
past medical history. She smoked one pack of cigarettes per day for 40 years. She reported 
drinking socially but had previously drunk a lot. There was no family history of genetic or 
neurologic disorders. A biochemical examination, including vitamin E, soluble inter-
leukin-2 receptor (sIL-2R), and thyroid function, was normal. Serum antinuclear antibody 
was weakly positive (1:40; normal: <1:40); however, the patient was negative for other 
antibodies associated with systemic and neurological autoimmune diseases, including 
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anti-Sm, anti-Jo-1, anti-Ro/SS-A, anti-La/SS-B, anti-U1 RNP, neutrophil proteins leukocyte 
proteinase 3 antineutrophil cytoplasmic, myeloperoxidase antineutrophil cytoplasmic, 
and antigliadin antibodies; antithyroglobulin; antithyroid peroxidase; and anti-voltage-
gated calcium channel. Paraneoplastic antibodies (anti-AMPH, CV2, PNMA2, Ri, Yo, Hu, 
recoverin, SOX1, titin, zic4, GAD65, and Tr) were also negative other than SOX1(±). A cere-
brospinal fluid examination revealed no pleocytosis (1 leukocyte/µL) with normal glucose 
and protein levels and no oligoclonal IgG bands. Magnetic resonance imaging was normal. 
123I-isopropyl-iodoamphetamine single-photon emission-computed tomography scans 
showed normal cerebellar perfusion. Whole-body computed tomography, esophagogas-
troduodenoscopy, and colonoscopy did not reveal any cancer. Positron emission tomog-
raphy with 18F-fluoro-2-deoxy-D-glucose showed abnormal uptake in the uterus endome-
trium. A gynecologist performed a histological examination of the uterus endometrium. 
No malignancy was found, but bacterial infection of the intrauterine device was detected, 
and the device was removed. The cerebellar ataxia gradually worsened. She was unable 
to perform activities of daily living because of truncal ataxia. She did not receive any treat-
ments during the first hospital stay.

In mid-January 2021, she visited our hospital in a wheelchair and was admitted (addi-
tional file 1: online suppl. video 1; for all online suppl. material, see www.karger.com/
doi/10.1159/000526632). Cerebellar ataxia was assessed using the scale for the 
assessment, and the extent of ataxia (scale for the assessment and rating of ataxia [SARA]) 
[13] and activities of daily living were assessed using the modified Rankin Scale (mRS). 
The SARA score was 19 points, and the mRS score was 4 before therapy. Truncal ataxia 
was severe (gait, stance, and sitting), while extremity ataxia (finger chase, nose-finger 
test, heel-knee test, and fast alternating hand movement) was mild. Head titubation and 
associated involuntary movements of the trunk disappeared when she put the back of her 
head on the wall or laid in bed in the supine position. Slight lateral gaze-evoked nystagmus 
was present. Speech was normal. Additional blood examinations were performed. Anti-
gliadin antibodies and paraneoplastic antibodies were negative, including SOX1, but the 
anti-mGluR1 antibody was detected in serum with a cell-based assay using COS7 cells 
expressing mGluR1.

In late January, IV MTP therapy was initiated at a dose of 1,000 mg/day for 3 days. 
However, the therapy was ineffective. In early February, IVIg (IVIg: 400 mg/kg/day) was 
administered for 5 days. Truncal ataxia improved slightly 4 days after the IVIg therapy and 
continued to improve gradually over 1 month. After 1 month, the SARA score improved to 

Fig. 1. Timeline for the clinical 
course of the case. The ataxia and 
SARA score almost normalized 
by 4 months after the first immu-
nomodulatory therapy. IVIg, in-
travenous immunoglobulin; PSL, 
prednisolone; SARA, scale for the 
assessment and rating of ataxia.
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7 points. Additional IVIg (IVIg: 400 mg/kg/day) was administered for 5 days in early March, 
and the SARA score improved to 3.5 points at the end of the therapy (additional file 2: online 
suppl. Video 2). Her walk normalized, and only slight truncal ataxia remained. She was 
discharged to her home without support. At the last follow-up, 2 months after the discharge, 
her ataxia further improved (SARA score decreased to 1 point, and mRS score was 1), and 
3 months after the discharge, her ataxia has disappeared (SARA score was 0 points, and mRS 
score was 0) (Fig. 1). In January 2022, approximately 1 year from the initiation of therapy, no 
relapse occurred, and no additional medication was required.

Discussion

Autoantibodies against mGluR1 affect the excitability, plasticity, and survival of Purkinje 
cells, leading to deficits in both cerebellar motor performance and motor learning [14]. Anti-
mGluR1 encephalitis occurs mainly in middle-aged adults, although it occurs rarely in children. 

Table 1. Previously reported cases of mGluR1 encephalitis from nine studies

Case Reference Age/sex Therapy

1 Spatola et al., (2020) [4] 29/M IV MTP, IVIg, CYC, RTX
2 Spatola et al., (2020) [4] 22/F IVIg, RTX, CYC
3 Spatola et al., (2020) [4] 45/F IV MTP, IVIg, RTX, CYC, AZA
4 Spatola et al., (2020) [4] 54/M Oral PSL, IV MTP, HQQ, MMF
5 Spatola et al., (2020) [4] 56/M Oral PSL, IV MTP, MMF
6 Spatola et al., (2020) [4] 38/F IV MTP, IVIg, RTX, CYC
7 Spatola et al., (2020) [4] 49/F IVIg, AZA
8 Spatola et al., (2020) [4] 6/M IV MTP, IVIg
9 Spatola et al., (2020) [4] 62/M Oral PSL, IV MTP
10 Lopez-Chiriboga et al., (2016) [5] 54/M Steroid, IVIg
11 Lopez-Chiriboga et al., (2016) [5] 51/M Steroid, IVIg, PE
12 Lopez-Chiriboga et al., (2016) [5] 33/F Steroid
13 Lopez-Chiriboga et al., (2016) [5] 64/M Steroid, RTX
14 Lopez-Chiriboga et al., (2016) [5] 81/M IVIg
15 Lopez-Chiriboga et al., (2016) [5] 77/M Steroid, IVIg
16 Lopez-Chiriboga et al., (2016) [5] 60/F PSL
17 Marignier et al., (2010) [6] 50/F Oral PSL, IVIg, MMF
18 Iorio et al., (2013) [7] 65/M Oral PSL, IVIg
19 Yoshikura et al., (2018) [8] 51/F Oral PSL, IV MTP, IVIg, PE, RTX, TCR, AZA
20 Christ et al., (2019) [9] 45/M Oral PSL, IV MTP, IVIg, RTX
21 Bien et al., (2020) [10] 3/M IV MTP, oral PSL
22 Chaumont et al., (2019) [11] 22/F IVIg, RTX, CYC
23 Golion C et al., (2018) [12] 64/M Steroid, IVIg

IV MTP, intravenous methylprednisolone; IVIg, intravenous immunoglobulin; CYC, cyclophosphamide; 
RTX, rituximab; AZA, azathioprine; HQQ, hydroxychloroquine; MMF, mychophenolate mofetil; PSL, prednis-
olone; PE, plasma exchange; TCR, tacrolimus.
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Patients present with non-isolated cerebellar syndrome accompanied by other neurologic 
symptoms, including behavioral changes and cognitive impairment [4]. Our patient mani-
fested only cerebellar ataxia, which was mainly truncal ataxia.

Anti-mGluR1 encephalitis is described in only a few reviews [4, 5]. Hence, therapies for 
anti-mGluR1 encephalopathy are unclear. Spatola et al. [4] reviewed all reported cases with 
mGluR1 antibodies before this review was published; 17 patients (89%; 17/19) received first-
line immunomodulatory therapies (oral prednisolone, IV MTP, IVIg, and plasma exchange), and 
12 patients (63%; 12/19) received second-line immunomodulatory therapies (azathioprine, 
cyclophosphamide, hydroxychloroquine, mycophenolate mofetil, and rituximab) (Table  1). 
Some patients improved with the administration of only the first-line immunomodulatory ther-
apies, whereas others improved with the administration of second-line immunomodulatory 
therapies. Therefore, the available data may not allow a conclusion to be drawn on patients who 
may need the first-line or second-line immunomodulatory therapies.

In their study, comparing patients with good and bad outcomes following anti-mGluR1 
encephalitis based on an mRS score of 2 as the cutoff, Spatola et al. [4] reported that the 
patients with bad outcomes exhibited worse neurological disability at the peak of the 
disease course and were more likely to require walking assistance compared to those with 
good outcomes. However, the authors did not find significant differences in age, sex, clinical 
presentation, tumor association, or brain abnormalities at initial magnetic resonance 
imaging, immunotherapy, or the length of delay from onset to treatment between the two 
groups. In the present case, the SARA score was 19 and the mRS score was 4 at the peak of 
the disease course. However, the symptoms resolved with first-line therapy, suggesting 
that improvement might be possible even in patients with severe clinical presentation. The 
reason for the better outcome observed in the present case remains unclear, although there 
is a possibility that immunotherapy was initiated before irreversible cellular damage in the 
cerebellum. It is challenging to evaluate cerebellar damage; however, the magnetic reso-
nance imaging was normal, and the 123I-isopropyl-iodoamphetamine single-photon 
emission-computed tomography scans showed normal cerebellar perfusion in the present 
case, suggesting limited morphological and functional damage. It is probable that the initi-
ation of first-line therapy before cerebellar damage might be associated with the better 
outcome observed in this case.

The neurological examination of the current patient revealed noticeable head titubation, 
truncal ataxia without limb ataxia, and gait and trunk instability (Video 1). Head/trunk tremor 
or titubation and gait/trunk instability are observed in most patients with anti-mGluR1 
encephalitis [4]. Pedroso et al. [15] indicated that subacute head titubation should raise 
suspicion for mGluR1-associated autoimmune cerebellitis. As observed in the current case, 
subacute progressive head/trunk tremors or titubation and gait/trunk instability may be key 
features for the differential diagnosis of anti-mGluR1 encephalitis and may lead to early diag-
nosis, which can improve outcomes by allowing the early initiation of therapeutic inter-
vention before cerebellar damage.

We emphasize that suspecting the disease on the basis of characteristic symptoms leads 
to early diagnosis and enables early therapeutic intervention. This can result in a better 
outcome even though the neurological disability of the disease course is worse.
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