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Objective:Metabotropic glutamate receptor 5 (mGluR5) encephalitis is such a rare

type of autoimmune encephalitis that its diagnosis remains a challenge.

Case report: A 19-year-old female patient initially presented with anxiety and

orthostatic leg tremors without cortical dysfunction. We found that this patient

was positive for mGluR5 antibodies in both serum (1:1,000) and cerebrospinal fluid

(1:32). After comprehensive intervention, the patient showed complete recovery

at the 18-month follow-up.

Discussion: This report expands our knowledge of the possible presentations of

mGluR5 encephalitis for early diagnosis, whichmakes it possible to prevent serious

consequences and improve the prognosis.
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Introduction

Autoimmune encephalitis (AE) is a group of novel neurological disorders associated with

antibodies against neuronal cell-surface or synaptic proteins that can develop with abnormal

symptoms in neurological and psychiatric manifestations (1). A recent epidemiological

study estimated the prevalence rate of AE to be ∼13.7/100,000, resulting in a heavy burden

of disease with expensive costs (2). Since the discovery of the many common subtypes

such as N-Methyl-D-Aspartate (NMDA), leucine-rich glioma inactivated (LGI1) (3, 4) and

anti-Hu (3, 5) receptor encephalitis, an astonishing amount of novel AE antibodies have

been described. Among the various novel AEs, metabotropic glutamate receptor (mGluR)

encephalitis is so rare that it can present with a series of neuropsychiatric symptoms,

particularly cortical dysfunction, but lacks specific symptoms and signs (all cases are

summarized in Supplementary Table 1). Because reported cases are rare, clinicians cannot

know about all the symptoms of mGluR5 encephalitis, let alone reach the same consensus
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on a diagnosis. For early diagnosis and treatment, clinicians,

especially psychiatrists, should consider this disease while

performing differential diagnoses. Here we report the case of a

patient with anti-mGluR5 encephalitis who was initially admitted

to a psychiatric ward for orthostatic leg tremor after being

diagnosed with dissociative conversion disorder 2 months earlier.

Case presentation

A 19-year-old female patient (168 cm/77 kg), Han Chinese, a

sophomore student, with a surgical history of left oophorectomy

for teratoma 8 years earlier and a stressful event of failing an

exam, was admitted to our hospital with anxiety, orthostatic

leg tremor, sweating, and weight loss of 4 kg in 2 months.

The outpatient doctor misdiagnosed her as having disjunctive-

conversion disorder, and she received escitalopram oxalate

10 mg/d at the first treatment and was recommended to

be hospitalized. The patient still had the above symptoms,

and she could not complete Romberg’s test or Straight-Line-

Walking test when she was hospitalized for the disease course

of 11 weeks. Repeat cranial MRIs showed no lesion in the

brain (Figures 1A–I). Cancer biomarkers and immune indices

in serum, electroencephalogram, and electromyography were

negative (Supplementary material). The patient had a high level

of IgG in the cerebrospinal fluid (CSF; 0.0749 g/L; normal range,

0.005–0.041 g/L). The cell count in the CSF was normal, and

antibodies were detected against proteins related to autoimmune

mGluR5 encephalitis (1:1,000 in serum and 1:32 in CSF;

Figures 1J, K). Also, the oligoclonal band antibodywas positive only

in the CSF.

This patient was diagnosed with mGluR5 encephalitis and

started on 5 days of high-dose intravenous methylprednisolone

(1,000 mg/day) and intravenous immunoglobulins (0.4 g/kg/day).

Subsequently, she received oral prednisone (45–55 mg/d) and

anti-anxiety drugs (escitalopram oxalate, 10–20 mg/d) for 2

weeks. At 2 weeks after discharge (namely, a 2-week follow-

up), the anxiety and orthostatic leg tremor were mildly alleviated

(prednisone 35 mg/d and escitalopram oxalate 5 mg/d). Finally,

the patient recovered completely at the 6-week follow-up

(20mg prednisone and 5mg escitalopram oxalate), and her

mGluR5-antibody titer in the serum was reduced to 1:32.

Specific drug use is shown in the Supplementary Figure 2. The

patient maintained recovery without any recurrence at the 18-

month follow-up.

Discussion

Given the finding of specific mGluR5 antibodies in both

CSF and serum and the resolution of orthostatic leg tremors

after immunotherapy therapy (immunoglobulin and steroids) and

anti-anxiety drugs (escitalopram oxalate) in this patient, the

diagnosis of mGluR5 encephalitis can be confirmed. Looking

back at the course of the disease, this patient seemed to

start with anxiety (psychiatric symptom) and gradually develop

into orthostatic tremors, sweating, and weight loss. Psychiatric

symptoms may be one of the potential and nonspecific early

symptoms of mGluR5 encephalitis, but comorbidities with

cognitive and motor disorders may have been more helpful in

early identification. The following findings indicate that cognitive

impairment may be more prevalent than motor disturbances

in mGluR5 encephalitis. Based on a previous study in which

14 cases of mGluR5 encephalitis were enrolled, the clinical

manifestations included mental and psychiatric disorders (13),

cognitive disorders (11), sleep dysfunctions (9), seizures (8),

and disorders of consciousness (6), but only four patients

appeared to have motor disorders (6). Meanwhile, reviewing

previous literature on motor disorders in mGluR5 encephalitis,

we found that only one case reported postural hand tremor,

and others showed orofacial dyskinesia, akinetic mutism, and

psychomotor slowness, respectively (6, 7). In conclusion, although

common symptoms of mGluR5 encephalitis may include psychotic

symptoms, dysmnesia, or disorders of consciousness, clinicians

should also pay attention to rare symptoms, for instance,

motor symptoms (orthostatic leg tremor). Abnormal mGluR5

antibodies in the central nervous system may disrupt glutamate

homeostasis and trigger the release of neurotoxic factors, which

in turn may result in neurodegeneration in selective regions,

including the cerebellum and amygdala (8–10). Some studies

considered orthostatic tremor as the initial presenting feature

in cerebellar and pontine lesions or autoimmune diseases (11,

12). In addition, sweating and weight loss could be prodromal

symptoms in this case, which is consistent with previous research

results (6).

In our case, the patient mainly manifested orthostatic leg

tremors rather than mental and psychiatric symptoms or cognitive

dysfunction. The possible reasons for the above phenomena may

be that the patient was in the early stages of mGluR5 encephalitis

or that there are some potential mechanisms of overlapping effects

in the special trigger threshold of mGluR antibodies. Previous

basic studies indicated that mGluR5 encephalitis classically

presents with memory deficits and psychosis (7), and mGluR1

encephalitis may be mainly associated with cerebellar ataxia

(13–15). However, mGluR1 and mGluR5 assemble into a

homodimer with 85% similar amino acid sequence homologs

in structure to activate subsequent receptors (14). We speculate

that symptom presentation may overlap between mGluR1 and

mGluR5 encephalitis at a specific threshold of triggering, for

example, when the mGluR5-antibody titer in the serum and CSF

is high.

A notable limitation is that in this case report, we were

unable to perform bone marrow aspiration to exclude the

possibility of cancer in the blood system. During the 18-

month follow-up, we did not test the concentrations of mGluR5

antibodies in the CSF and only tracked the prognosis after

18 months.

Conclusion

Although themotor complications ofmGluR5 encephalitis may

be rare, clinicians should recognize them as soon as possible, which

will be helpful for early diagnosis and intervention.
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FIGURE 1

Brain MRI and immunofluorescence of anti-mGluR5 antibodies in the patient. (A–I) Brain MRI at the time of initial presentation, showing lesions on

the whole of the brain. (J, K) Immunofluorescence against mGluR5 in (J) cerebrospinal fluid (1:32) and (K) serum (1:1,000).

Frontiers inNeurology 03 frontiersin.org

https://doi.org/10.3389/fneur.2023.1288075
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org


Yang et al. 10.3389/fneur.2023.1288075

Data availability statement

The original contributions presented in the study are included

in the article/Supplementary material, further inquiries can be

directed to the corresponding authors.

Ethics statement

Written informed consent was obtained from the individual(s)

for the publication of any potentially identifiable images or data

included in this article.

Author contributions

XY: Writing – original draft. QL: Investigation, Writing –

original draft. M-fL: Investigation, Writing – review & editing.

X-hM: Writing – review & editing, Methodology. X-tH: Writing

– review & editing, Conceptualization. J-jX: Writing – review &

editing. W-jG: Conceptualization, Writing – review & editing.

Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. This work

was supported by National Key R&D Program of China (No.

2022YFC2503801).

Acknowledgments

We thank the assistant of the Sichuan University Library and

the patient for their cooperation.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fneur.2023.

1288075/full#supplementary-material

References

1. Leypoldt F, Armangue T, Dalmau J. Autoimmune encephalopathies. Ann N Y
Acad Sci. (2015) 1338:94–114. doi: 10.1111/nyas.12553

2. Dubey D, Pittock SJ, Kelly CR, Mckeon A, Lopez-Chiriboga AS, Lennon VA, et al.
Autoimmune encephalitis epidemiology and a comparison to infectious encephalitis.
Ann Neurol. (2018) 83:166–77. doi: 10.1002/ana.25131

3. Lancaster E. Paraneoplastic disorders. Continuum. (2017) 23:1653–79.
doi: 10.1212/CON.0000000000000542

4. Graus F, Titulaer MJ, Balu R, Benseler S, Bien CG, Cellucci T, et al. A clinical
approach to diagnosis of autoimmune encephalitis. Lancet Neurol. (2016) 15:391–404.
doi: 10.1016/S1474-4422(15)00401-9

5. Graus F, Elkon KB, Lloberes P, Ribalta T, Torres A, Ussetti P, et al.
Neuronal antinuclear antibody (anti-Hu) in paraneoplastic encephalomyelitis
simulating acute polyneuritis. Acta Neurol Scand. (1987) 75:249–52.
doi: 10.1111/j.1600-0404.1987.tb07928.x

6. Feng J, Cheng X, Zhang H, Lian Y. Clinical analysis of 14 patients with anti-
metabotropic glutamate receptor 5 encephalitis. Chinese J Neuromed. (2022) 21:172–5.
doi: 10.3760/cma.j.cn115354-20210624-00400

7. Spatola M, Sabater L, Planagumà J, Martínez-Hernandez E, Armangué T, Prüss H,
et al. Encephalitis with mGluR5 antibodies: symptoms and antibody effects.Neurology.
(2018) 90:e1964–72. doi: 10.1212/WNL.0000000000005614

8. Hildebrand ME, Isope P, Miyazaki T, Nakaya T, Garcia E, Feltz A, et al. Functional
coupling between mGluR1 and Cav3.1 T-type calcium channels contributes to parallel
fiber-induced fast calcium signaling within Purkinje cell dendritic spines. J Neurosci.
(2009) 29:9668–82. doi: 10.1523/JNEUROSCI.0362-09.2009

9. Simonyi A, Schachtman TR, Christoffersen GR. Metabotropic glutamate receptor
subtype 5 antagonism in learning and memory. Eur J Pharmacol. (2010) 639:17–25.
doi: 10.1016/j.ejphar.2009.12.039

10. Saji E, Arakawa M, Yanagawa K, Toyoshima Y, Yokoseki A, Okamoto K, et al.
Cognitive impairment and cortical degeneration in neuromyelitis optica. Ann Neurol.
(2013) 73:65–76. doi: 10.1002/ana.23721

11. Benito-León J, Rodríguez J, Ortí-Pareja M, Ayuso-Peralta L, Jiménez-Jiménez
FJ, Molina JA. Symptomatic orthostatic tremor in pontine lesions. Neurology. (1997)
49:1439–41. doi: 10.1212/WNL.49.5.1439

12. Ure RJ, Dhanju S, Lang AE, Fasano A. Unusual tremor syndromes:
know in order to recognise. J Neurol Neurosurg Psychiatry. (2016) 87:1191–203.
doi: 10.1136/jnnp-2015-311693

13. Ichise T, Kano M, Hashimoto K, Yanagihara D, Nakao K, Shigemoto R,
et al. mGluR1 in cerebellar Purkinje cells essential for long-term depression,
synapse elimination, and motor coordination. Science. (2000) 288:1832–5.
doi: 10.1126/science.288.5472.1832

14. Nicoletti F, Bockaert J, Collingridge GL, Conn PJ, Ferraguti F, Schoepp
DD, et al. Metabotropic glutamate receptors: from the workbench to the
bedside. Neuropharmacology. (2011) 60:1017–41. doi: 10.1016/j.neuropharm.2010.
10.022

15. Coesmans M, Smitt PA, Linden DJ, Shigemoto R, Hirano T,
Yamakawa Y, et al. Mechanisms underlying cerebellar motor deficits due
to mGluR1-autoantibodies. Ann Neurol. (2003) 53:325–36. doi: 10.1002/ana.
10451

Frontiers inNeurology 04 frontiersin.org

https://doi.org/10.3389/fneur.2023.1288075
https://www.frontiersin.org/articles/10.3389/fneur.2023.1288075/full#supplementary-material
https://doi.org/10.1111/nyas.12553
https://doi.org/10.1002/ana.25131
https://doi.org/10.1212/CON.0000000000000542
https://doi.org/10.1016/S1474-4422(15)00401-9
https://doi.org/10.1111/j.1600-0404.1987.tb07928.x
https://doi.org/10.3760/cma.j.cn115354-20210624-00400
https://doi.org/10.1212/WNL.0000000000005614
https://doi.org/10.1523/JNEUROSCI.0362-09.2009
https://doi.org/10.1016/j.ejphar.2009.12.039
https://doi.org/10.1002/ana.23721
https://doi.org/10.1212/WNL.49.5.1439
https://doi.org/10.1136/jnnp-2015-311693
https://doi.org/10.1126/science.288.5472.1832
https://doi.org/10.1016/j.neuropharm.2010.10.022
https://doi.org/10.1002/ana.10451
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

	Case report: Orthostatic leg tremor as the initial manifestation in a patient with metabotropic glutamate receptor-5 encephalitis without cortical dysfunction: complexities in identification and treatment
	Introduction
	Case presentation
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


