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Abstract

Leucine-rich glioma-inactivated 1 (LGI1) encephalitis is a form of autoimmune encephalitis (AE) that
presents with memory loss, faciobrachial dystonic seizures (FBDSs), disorientation, psychiatric symptoms,
and hyponatremia. Diagnosis is based on clinical presentation, magnetic resonance imaging (MRI), serum or
cerebrospinal fluid (CSF) antibody testing, and electroencephalography (EEG) findings. Most available
studies on its clinical features and treatment are limited to case reports and series, highlighting the need for
a comprehensive understanding and standardized treatment approach. Herein, we report a 61-year-old
Saudi retiree with cognitive decline, recurrent right FBDS, generalized tonic-clonic seizures, and persistent
hyponatremia who showed a significant improvement after rituximab therapy.
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Introduction

Anti-leucine-rich glioma-inactivated 1 (anti-LGI1) encephalitis is a rare autoimmune encephalitis (AE)
characterized by cognitive impairment, psychiatric symptoms, refractory hyponatremia, and seizures,
particularly faciobrachial dystonic seizures (FBDSs). It is the fourth syndrome associated with antibodies
targeting the voltage-gated potassium channel (VGKC) complex and the second most frequent cause of
autoimmune encephalitis, accounting for 11.2% of all cases [1].

LGI1 is essential for regulating neuronal networks by modulating excitability and synaptic transmission,
contributing to neuronal network maturation, and interacting with proteins that control synaptic function,
whereas mutations or autoantibodies targeting LGI1 are associated with epilepsy, particularly autosomal
dominant temporal lobe epilepsy, leading to cognitive impairments and seizures [2]. Anti-LGI1 encephalitis
is typically unrelated to malignancies, despite the possibility that it is a paraneoplastic condition. Indeed,
the condition primarily affects men in their 60s [3].

FBDSs are the hallmark seizure type, occurring in 40%-71% of cases. While highly specific for LGI1
encephalitis, they are not exclusive to the condition. FBDS involves involuntary dystonic posturing of the
arm, followed by facial contraction, lasting 1-30 seconds, typically affecting one arm and the face. They are
often underrecognized, occurring up to 200 times per day, with ipsilateral leg involvement in 40% of cases
and, occasionally, bilateral presentation [4].

FBDS and subtle seizures typically precede cognitive decline and memory impairment; however, other
seizure types, including focal seizures with dyscognitive, autonomic motor, and gelastic features, may also
occur. In addition to memory impairment, patients may develop behavioral disturbances such as apathy,
disinhibition, impaired social awareness, compulsive behavior, egocentrism, and spatial disorientation.
Furthermore, other associated symptoms include insomnia, hyperhidrosis, and hyponatremia [5].

Imaging and laboratory tests may be inconclusive in LGI1 encephalitis because magnetic resonance imaging
(MRI) often reveals hippocampal T2 hyperintensity, which is typically bilateral but can be unilateral or even
absent in the early disease stages; however, prolonged symptoms are frequently associated with medial
temporal changes, and T1 hyperintensities in the basal ganglia have also been reported. Additionally,
electroencephalography (EEG) findings may be minimal during FBDS, although longer seizures can exhibit
detectable EEG abnormalities, while cerebrospinal fluid (CSF) pleocytosis is present in only 23% of
encephalitis cases, and up to 13% of patients with encephalopathy may have normal MRI and CSF findings,
despite clear clinical evidence of encephalitis [4,5].

Seizures in LGI1 encephalitis are often resistant to standard anti-seizure medications (ASMs); however,
immunotherapy plays a crucial role in the treatment [5]. First-line therapy consists of high-dose
corticosteroids, either alone or in combination with plasma exchange (PE) or intravenous immunoglobulin
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(IVIG). However, improvement is typically observed within two weeks, although full recovery may take up to
one year [6].

If first-line therapy is insufficient, second-line treatment includes cyclophosphamide or rituximab, with
immunotherapy being more effective than anti-seizure medications (ASMs). High-dose corticosteroids
remain the preferred initial therapy, given intravenously or orally, with plasma exchange considered in
severe cases [7-10].

Oral prednisolone is typically continued for 24-36 months, as shorter courses increase the relapse risk. The
tapering regimen starts at 50-60 mg for the first 2-4 months, reducing to 20-30 mg by 12 months, followed
by a gradual taper. In elderly patients, glucocorticoid side effects require careful monitoring. Mycophenolate
mofetil is often used as a steroid-sparing agent, but rapid tapering may trigger relapses. Cyclophosphamide
has variable outcomes, whereas rituximab appears more effective, although long-term studies are needed [8-
10].

The differential diagnosis of LGI1 encephalitis includes infectious encephalitis, such as herpes simplex virus
(HSV) encephalitis, which often presents with seizures, fever, focal neurological deficits, and more extensive
MRI changes compared with autoimmune encephalitis. Temporal lobe glioma can mimic mesial temporal
swelling; however, autoimmune encephalitis typically has a gradual onset, and the swelling resolves with
treatment. Creutzfeldt-Jakob disease (CJD) and other rapidly progressive dementias should be considered in
chronic LGI1 antibody-positive patients; nevertheless, differences in clinical presentation, CSF analysis, and
imaging usually facilitate differentiation. Postictal MRI changes may also resemble LGI1 encephalitis;
therefore, careful clinical correlation is required [9,10].

In this article, we present a case of super-refractory status epilepticus caused by LGI1 encephalitis in a 61-
year-old Saudi man who successfully responded to rituximab.

Case Presentation

We report a case of autoimmune limbic encephalitis (LE) associated with LGI1 antibodies in a 61-year-old
Saudi retired man who presented with a three-week history of cognitive decline and recurrent right
faciobrachial dystonic seizures, progressing to generalized tonic-clonic seizures and persistent
hyponatremia. His other laboratory tests were within the normal range.

The patient required intubation and sedation with midazolam, fentanyl, and propofol. Brain MRI (T2, fluid-
attenuated inversion recovery {FLAIR}, and T1 post-gadolinium) revealed high signal intensity in the left
temporal lobe and left insular region and faint enhancement (Figure I and Figure 2). Additionally, EEG
revealed continuous symmetrical background slowing without electrographic seizures or epileptiform
activity (Figure 3).

FIGURE 1: Magnetic resonance imaging (MRI) of the brain revealed
extensive cortical and subcortical T2 and fluid-attenuated inversion
recovery (FLAIR) hyperintensities in the left temporal lobe (A and B,
thick arrows) and the left insular region, along with a focal hyperintense
area in the left thalamus (C and D, thin arrows).
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FIGURE 2: T1 post-gadolinium MRI of the brain.

Axial and coronal sequences (A and B) revealed faint enhancement in the left temporal lobe and insular region,
with associated leptomeningeal enhancement.

MRI: magnetic resonance imaging

FIGURE 3: Electroencephalography showing diffuse slow background
activity without electrographic seizures or epileptiform discharges.

Cerebrospinal fluid (CSF) analysis revealed pleocytosis (28/uL; normal: <5/uL) with 100% mononuclear cells,
an elevated protein level (97 mg/dL; normal: <45 mg/dL), and a normal glucose level. A multiplex
polymerase chain reaction (PCR) panel, including testing for herpes simplex virus, was negative, whereas
LGI1 antibodies were detected in both serum and CSF.

The clinical presentation, combined with the radiological findings and serum and CSF results, met the
criteria for limbic encephalitis, primarily LGI1 encephalitis. Treatment was initiated with intravenous (IV)
levetiracetam 1500 mg twice a day (BID), carbamazepine 400 mg twice a day, phenobarbital 100 mg twice a
day, lacosamide 200 mg twice a day, and clonazepam 2 mg twice a day via a nasogastric tube, resulting in
only partial seizure control. After excluding infections, the patient underwent five pulses of 1 g
methylprednisolone and six sessions of plasma exchange (PE) but showed no significant improvement.
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Due to persistent clinical seizures, the patient received three doses of intravenous rituximab (1000 mg IV),
resulting in significant seizure control after the second cycle and a gradual clinical and functional recovery.
He was subsequently enrolled in rehabilitation therapy, and no seizures were reported during the follow-up.

At six, 12, and 18 months, the patient remained ambulatory and seizure-free, which allowed for the gradual
tapering of anti-seizure medications (ASMs) without any recurrence. He is currently maintained on
lacosamide 100 mg BID and carbamazepine 400 mg BID.

The follow-up EEG, repeated in the outpatient setting, demonstrated normal background activity with no
electrographic seizures or newly emerged epileptiform discharges and showed improvement in the
previously observed diffuse slowing, correlating with the patient’s clinical recovery.

Discussion

Limbic encephalitis (LE) is linked to a number of neuronal antibodies, including antineuronal nuclear
antibody type 1 (anti-Hu); antineuronal nuclear autoantibody type 2 (ANNA-2), also known as anti-Ri; anti-
Yo antineuronal antibody (anti-Yo); anti-Ma2; anti-amphiphysin; and anti-CV2/collapsin response mediator
protein 5 (CRMP5). These antibodies are distributed throughout the nervous system and are linked to
various neurological disorders that affect broader brain regions [11]. One of these is anti-LGI1 limbic
encephalitis (anti-LGI1 LE), a unique type of autoimmune encephalitis that mainly affects the medial
temporal lobe and causes seizures and memory loss. This disorder manifests as symptoms such as
faciobrachial dystonic seizures (FBDSs), cognitive difficulties, and progressive deterioration over time
[10,11]. Affected patients frequently exhibit hyponatremia, yet this remains a nonspecific finding [11]. In this
case, the patient had typical symptoms such as low sodium levels, trouble sleeping, and abnormalities on
MRI. There were also positive LGI1 antibodies in the blood and cerebrospinal fluid (CSF), which confirmed
the diagnosis.

Autoimmune LE can be challenging to diagnose because it can show up in different ways. It may only affect
the limbic system or spread to other parts of the brain, which makes the diagnosis uncertain [12]. Although
insomnia has not been widely documented in anti-LGI1 LE, a study from France described a 65-year-old
patient with this condition who presented with reversible sleep disturbances [11]. The relationship between
LGI1 antibodies and sleep dysfunction remains unclear, and few studies have explored this association [13].
Neuropathological studies propose that an immune system targeting hippocampal neurons through cluster
of differentiation 8+ (CD8+) T cells may cause this disease [14].

The early detection of FBDSs allows immunotherapy to begin immediately when it is most effective.
Although there are no set rules for treatment, high-dose corticosteroids are usually used in the first place,
along with intravenous immunoglobulin (IVIG), plasma exchange, or mycophenolate. However, if there is
no clinical improvement within 1-2 weeks, second-line therapies such as plasmapheresis,
cyclophosphamide, or rituximab should be considered [15]. Clinical status remains the most reliable
indicator of treatment response, as antibody titers do not always correlate with disease progression or
improvement. Moreover, it is still not clear how well steroid-sparing drugs such as mycophenolate and
azathioprine work in the long term to stop diseases from returning [16].

Given the potential for severe disability, the early initiation of immunotherapy is recommended, even before
confirmatory antibody results are available, as this approach may shorten disease duration and improve
overall outcomes. However, to enhance treatment strategies, establish standardized therapeutic protocols,
and better understand the mechanisms behind symptoms such as insomnia, further research is needed
[12,16].

Conclusions

LGI1 encephalitis is an uncommon autoimmune disorder that causes seizures, memory loss, and other
neurological symptoms. The condition is triggered by antibodies targeting LGI1, a protein essential for nerve
signal transmission between cells. Common symptoms include seizures, memory impairment, confusion,
personality changes, and hyponatremia. Beyond these neurological manifestations, LGI1 encephalitis
significantly impacts the quality of life, particularly due to cognitive dysfunction, which can lead to
difficulties in attention, executive function, and problem-solving, affecting daily activities, social
interactions, and occupational performance. Rituximab has shown effectiveness, especially in treatment-
resistant cases, but larger studies are needed to confirm its efficacy, optimal dosing, and duration.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Alawi A. Al-Attas, Samar E. Eshetaiwe, Mesdah A. Alnahdi, Hoda M. Nassar, Ahmed

2025 Al-Attas et al. Cureus 17(3): €81094. DOI 10.7759/cureus.81094 4 0of 5


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

H. Althobaiti
Acquisition, analysis, or interpretation of data: Alawi A. Al-Attas

Drafting of the manuscript: Alawi A. Al-Attas, Samar E. Eshetaiwe, Mesdah A. Alnahdi, Hoda M. Nassar,
Ahmed H. Althobaiti

Critical review of the manuscript for important intellectual content: Alawi A. Al-Attas

Supervision: Alawi A. Al-Attas, Ahmed H. Althobaiti

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1. Bhardwaj K, Sharma SK, Pandey AK, Upadhyaya V: A case of limbic encephalitis: antibody LGI1 associated
encephalitis. ] Neurol Neurosci. 2016, 7:4. 10.21767/2171-6625.1000137
2. Fels E, Muniz-Castrillo S, Vogrig A, Joubert B, Honnorat ], Pascual O: Role of LGI1 protein in synaptic
transmission: from physiology to pathology. Neurobiol Dis. 2021, 160:105537. 10.1016/j.nbd.2021.105537
3. Karvigh SA, Salehizadeh S, Vahabizad F: Anti-leucine-rich glioma-inactivated 1 encephalitis: two case
reports and a review of the literature. ] Med Case Rep. 2022, 16:409. 10.1186/513256-022-03650-x
4. Wang M, Cao X, Liu Q, Ma W, Guo X, Liu X: Clinical features of limbic encephalitis with LGI1 antibody .
Neuropsychiatr Dis Treat. 2017, 13:1589-96. 10.2147/NDT.S136723
5. Anti-leucine-rich glioma-inactivated 1 antibody encephalitis. (2018).
https://practicalneurology.com/articles/2018-jan/anti-leucinerich-glioma-inactivated-1-antibody-
encephalitis.
6. van Sonderen A, Thijs RD, Coenders EC, et al.: Anti-LGI1 encephalitis: clinical syndrome and long-term
follow-up. Neurology. 2016, 87:1449-56. 10.1212/WNL.0000000000003173
7. Abu-Abaa M, Chadalawada S, Jumaah O, Abubakar M, Landau D: Important clues for the diagnosis of anti-
LGI1-antibody autoimmune encephalitis: a case report. Cureus. 2023, 15:e34222. 10.7759/cureus.3422.2
8. Irani SR, Stagg CJ, Schott JM, et al.: Faciobrachial dystonic seizures: the influence of immunotherapy on
seizure control and prevention of cognitive impairment in a broadening phenotype. Brain. 2013, 136:3151-
62.10.1093/brain/awt212
9. Ramanathan S, Al-Diwani A, Waters P, Irani SR: The autoantibody-mediated encephalitides: from clinical
observations to molecular pathogenesis. ] Neurol. 2021, 268:1689-707. 10.1007/s00415-019-09590-9
10. Nosadini M, Mohammad SS, Ramanathan S, Brilot F, Dale RC: Immune therapy in autoimmune encephalitis:
a systematic review. Expert Rev Neurother. 2015, 15:1391-419. 10.1586/14737175.2015.1115720
11.  Gadoth A, Nisnboym M, Alcalay Y, Weinstein T: LGI1 encephalitis associated hyponatremia, is it all in the
brain? (2256). Neurology. 2021, 96:10.1212/wnl.96.15 supplement.2256
12.  LiuJ, LiM, Li G, Zhou C, Zhang R: Anti-leucine-rich glioma-inactivated 1 limbic encephalitis: a case report
and literature review. Exp Ther Med. 2016, 11:315-7. 10.3892/etm.2015.2866
13. TengV,LiT, YangZ, etal.: Clinical features and therapeutic effects of anti-leucine-rich glioma inactivated
1 encephalitis: a systematic review. Front Neurol. 2021, 12:791014. 10.3389/fneur.2021.791014
14.  Shin YW, Lee ST, Park KI, Jung KH, Jung KY, Lee SK, Chu K: Treatment strategies for autoimmune
encephalitis. Ther Adv Neurol Disord. 2018, 11:1756285617722347. 10.1177/1756285617722347
15.  Thaler FS, Zimmermann L, Kammermeier S, et al.: Rituximab treatment and long-term outcome of patients
with autoimmune encephalitis: real-world evidence from the GENERATE Registry. Neurol Neuroimmunol
Neuroinflamm. 2021, 8:e1088. 10.1212/NX1.0000000000001088
16. Uy CE, Binks S, Irani SR: Autoimmune encephalitis: clinical spectrum and management . Pract Neurol. 2021,
21:412-23. 10.1136/practneurol-2020-002567

2025 Al-Attas et al. Cureus 17(3): €81094. DOI 10.7759/cureus.81094 50f5


https://dx.doi.org/10.21767/2171-6625.1000137
https://dx.doi.org/10.21767/2171-6625.1000137
https://dx.doi.org/10.1016/j.nbd.2021.105537
https://dx.doi.org/10.1016/j.nbd.2021.105537
https://dx.doi.org/10.1186/s13256-022-03650-x
https://dx.doi.org/10.1186/s13256-022-03650-x
https://dx.doi.org/10.2147/NDT.S136723
https://dx.doi.org/10.2147/NDT.S136723
https://practicalneurology.com/articles/2018-jan/anti-leucinerich-glioma-inactivated-1-antibody-encephalitis
https://practicalneurology.com/articles/2018-jan/anti-leucinerich-glioma-inactivated-1-antibody-encephalitis
https://dx.doi.org/10.1212/WNL.0000000000003173
https://dx.doi.org/10.1212/WNL.0000000000003173
https://dx.doi.org/10.7759/cureus.34222
https://dx.doi.org/10.7759/cureus.34222
https://dx.doi.org/10.1093/brain/awt212
https://dx.doi.org/10.1093/brain/awt212
https://dx.doi.org/10.1007/s00415-019-09590-9
https://dx.doi.org/10.1007/s00415-019-09590-9
https://dx.doi.org/10.1586/14737175.2015.1115720
https://dx.doi.org/10.1586/14737175.2015.1115720
https://dx.doi.org/10.1212/wnl.96.15_supplement.2256
https://dx.doi.org/10.1212/wnl.96.15_supplement.2256
https://dx.doi.org/10.3892/etm.2015.2866
https://dx.doi.org/10.3892/etm.2015.2866
https://dx.doi.org/10.3389/fneur.2021.791014
https://dx.doi.org/10.3389/fneur.2021.791014
https://dx.doi.org/10.1177/1756285617722347
https://dx.doi.org/10.1177/1756285617722347
https://dx.doi.org/10.1212/NXI.0000000000001088
https://dx.doi.org/10.1212/NXI.0000000000001088
https://dx.doi.org/10.1136/practneurol-2020-002567
https://dx.doi.org/10.1136/practneurol-2020-002567

	Rituximab for Leucine-Rich Glioma-Inactivated 1 (LGI1) Antibody-Related Super-refractory Status Epilepticus: A Case Report and Literature Review
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Magnetic resonance imaging (MRI) of the brain revealed extensive cortical and subcortical T2 and fluid-attenuated inversion recovery (FLAIR) hyperintensities in the left temporal lobe (A and B, thick arrows) and the left insular region, along with a focal hyperintense area in the left thalamus (C and D, thin arrows).
	FIGURE 2: T1 post-gadolinium MRI of the brain.
	FIGURE 3: Electroencephalography showing diffuse slow background activity without electrographic seizures or epileptiform discharges.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


