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Abstract

BACKGROUND

Anti-N-methyl-D-aspartate receptor (anti-NMDAR) encephalitis is a rare
autoimmune disorder. The symptoms of anti-NMDAR encephalitis include
behavioral problems, speech problems, psychosis, seizures, and memory deficits,
among others. However, laryngospasm is rare. We present the case of a patient
with anti-NMDAR antibodies and severe laryngospasms.

CASE SUMMARY

The patient was a 15-year-old female with normal psychomotor development. She
was initially admitted to our neurological intensive care unit with seizures. She
received anti-epilepsy treatment, and the seizures disappeared. However, 2 wk
later, she developed behavioral problems and speech impairment. Then, she
developed severe laryngospasms, which were treated with intubation and a
tracheotomy. Antibodies against the NMDAR were detected in the patient’s
cerebrospinal fluid. Therefore, she was diagnosed with anti-NMDAR encephalitis.
In addition, she received intravenously administered immunoglobulins, and
methylprednisolone was administered. The patient’s symptoms gradually
improved, and she was discharged from our hospital. Approximately 9 mo later,
the patient could speak sentences, walk independently, and carry out activities of
daily living independently. Through our case report, we highlighted laryn-
gospasm as an uncommon presentation in patients with anti-NMDAR enceph-
alitis.

CONCLUSION

Laryngospasm may be an uncommon clinical manifestation of anti-NMDAR
encephalitis.

Key Words: Anti-N-methyl-D-aspartate receptor; Laryngospasm; Encephalitis; Epilepsy;
Immunotherapy; Case report
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Core Tip: Laryngospasms are uncommonly reported in anti-N-methyl-D-aspartate receptor (anti-NMDAR) encephalitis.
Herein, we report a rare case of a patient with anti-NMDAR encephalitis with severe laryngospasms. The patient was treated
with intubation and tracheotomy. In addition, she received intravenously administered immunoglobulins, and methylpred-
nisolone was administered. Nine months later, the patient could perform activities of daily living independently. We
highlighted that patients with anti-NMDAR encephalitis may present with fatal laryngospasms. Further study of fatal
laryngospasms secondary to anti-NMDAR encephalitis may be necessary in the future.

Citation: Wang L, Su HJ, Song GJ. Laryngospasm as an uncommon presentation in a patient with anti-N-methyl-D-aspartate receptor
encephalitis: A case report. World J Clin Cases 2023; 11(20): 4961-4965
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INTRODUCTION

Anti-N-methyl-D-aspartate receptor (anti-NMDAR) encephalitis is an autoimmune disorder that is mediated by anti-
NMDAR antibodies. Anti-NMDAR encephalitis is characterized by behavioral problems, speech problems, psychosis,
seizures, memory deficits, dyskinesias, and autonomic and breathing dysregulation[1], with laryngospasm being
uncommon. Anti-NMDAR encephalitis was first reported in 2007[2], and it predominantly affects young females with
ovarian teratomas[3]. NMDAR is activated by glutamate and is expressed in the hippocampus and the forebrain.
NMDAR plays a role in learning, memory, judgment, reality perception, and autonomic functions[4]. Intravenous pulse
methylprednisolone and immunoglobulins are first-line treatments. Some patients require artificial ventilation in the
intensive care unit. Early diagnosis and timely immunotherapy are important for treating this disorder.

Here, we reported the case of a 15-year-old female patient with anti-NMDAR encephalitis and severe laryngospasms.
We intend to raise awareness that patients with anti-NMDAR encephalitis may present with fatal laryngospasms.

CASE PRESENTATION

Chief complaints
A 15-year-old female presented with 3 d of seizures.

History of present illness

Three days prior, the patient had two episodes of tonic clonic seizures, with a loss of consciousness followed by falling
and tonic muscle spasms, a gray face, and jerky movements of the arms and legs, which gradually disappeared after 2-3
min.

History of past illness
The patient had no history of epilepsy or psychosis.

Personal and family history
Both parents were healthy.

Physical examination

The patient’s body temperature was 36.5 °C, and her blood pressure was 116/80 mmHg. The findings of brain magnetic
resonance imaging (MRI) and computed tomography (CT) were all initially normal. Electroencephalography (EEG)
showed diffuse slow waves on basic activity. Our hypothesis was initially epilepsy, and we started treatment with levetir-
acetam (17 mg/kg/day), after which the seizures disappeared. Two weeks later, she started to experience behavioral
problems and speech impairment, fearfulness, and auditory/visual hallucinations with an intermittent course during the
day. On physical examination, the patient remained unresponsive to external stimuli. Then, she developed laryn-
gospasms. When the laryngospasms occurred, there was an obvious tracheal pulling motion, accompanied by inspiratory
stridor, and the patient’s oxygen saturation decreased from 97% to 70%. These episodes were initially self-limiting but
later required aggressive pharmacological intervention, including intermittent intravenous diazepam injections at a dose
of 10 mg and intravenous lobeline hydrochloride injections (3 mg/6 h). However, these drugs failed to suppress the
laryngospasm episodes. Because the patient’s symptoms worsened, she underwent tracheal intubation and tracheotomy
successively to help reduce airway irritation and reduce the administration of intravenous sedatives.
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Laboratory examinations

All listed blood investigation results were within normal ranges. For example, her white blood cell count was within the
normal range at 7.2 x 10°/L (normal range: 3.5-9.5 x 10°/L), glucose was 5.8 mmol/L (normal range: 3.9-6.1 mmol/L), her
triglyceride level was 0.90 mmol/L (normal range: 0.00-2.26 mmol/L), gamma glutamyl transpeptidase was 37 U/L
(normal range: 10-60 U/L), thyrotropin was 1.36 mIU/L (normal range: 0.55-4.78 mIU/L), and creatine phosphokinase
was 51 U/L (normal level: 0-171 U/L). Lumbar puncture examination of the cerebrospinal fluid (CSF) revealed a pressure
of 200 mmH,O (normal range: 80-180 mmH,0O). CSF analysis revealed the following: 12 nucleated cells/mL (normal level:
0-5 nucleated cells/mL); glucose 3.8 mmol/L (normal range: 2.5-4.5 mmol/L); protein 0.38 g/L (normal range: 0.15-0.45
g/L); and chloride 116.7 mmol/L (normal range: 116.0-130.0 mmol/L). NMDAR antibodies were detected in the CSF.

Imaging examinations

The findings of brain MRI and CT were all initially normal. However, upon re-examination 2 wk later, a cranial MRI
revealed abnormally high signals in the left frontotemporal parietal occipital cortex and subcortical area on T2-weighted
images and fluid-attenuated inversion recovery images (Figure 1). A 4-h video electroencephalogram showed nonspecific
slow activity without epileptic discharge. Chest CT, pelvic and abdominal color ultrasound, and MRI did not reveal any
tumors, including teratomas.

FINAL DIAGNOSIS
The patient was diagnosed with anti-NMDAR encephalitis.

TREATMENT

The patient received glucocorticoids and human immunoglobulin (IVIG) treatments. She was started on a 3-d course of
intravenous methylprednisolone (30 mg/kg/day), followed by oral administration of prednisone (2 mg/kg/day, weaned
over 3 mo) and intravenous IVIG 400 mg/kg/day for 5 d. Four weeks later, the frequency of laryngospasm gradually
decreased, and the clinical symptoms gradually decreased. The patient’s psychiatric and neurological symptoms were
resolved. The patient was transferred to the rehabilitation unit after 3 mo.

OUTCOME AND FOLLOW-UP

Presently, the patient has been under follow-up for 9 mo. She is now able to speak in sentences, walk independently, and
perform activities of daily living independently. She has had no seizures or abnormal body movements.

DISCUSSION

Anti-NMDAR encephalitis is an autoimmune neuropsychiatric disorder[2]. Encephalitis is associated with the production
of autoantibodies directed toward NMDAR, a protein involved in synaptic plasticity and memory function. The clinical
manifestations of anti-NMDAR encephalitis are complex and vary in severity. Most patients present with prodromal
symptoms, including fever, nausea, headache, and diarrhea. Within 2 wk, patients usually develop a multistage illness
that progresses from psychosis, seizures, speech impairment, and memory deficits to a state of unresponsiveness with
catatonic features often associated with autonomic and breathing instability[5]. Approximately 60% of cases with anti-
NMDAR encephalitis have tumors, and teratomas are the most commonly associated tumors[6].

No prodromal symptoms or tumors were found during the clinical diagnosis or treatment of the patient. This patient
showed epilepsy onset but exhibited severe laryngospasms, which represent an uncommon symptom of anti-NMDAR
encephalitis and a difficult problem during treatment. Laryngospasm may result from the spread of tonic discharges into
the cortex (lateral motor nucleus and anterior insula) that controls laryngeal movement or a marked increase in vagal
tone[7]. It has been speculated that laryngospasm in patients with anti-NMDAR encephalitis may be related to epileptic
activity[8]. We speculate that the pathogenesis of anti-NMDAR encephalitis-related laryngospasm may be similar to the
abovementioned mechanism, but more studies are needed to confirm this.

It has been reported that EEG findings either at the onset or during the course of the disorder are abnormal in more
than 90% of patients[9]. The sensitivity of cranial MRI is lower, being positive in less than 55% of patients[5]. EEG showed
diffuse slow waves of basic activity in our patient. Her early cranial MRI findings were nonspecific. As the disorder
progresses, T2-weighted images and fluid-attenuated inversion recovery can reveal abnormal signals in the left fronto-
temporal parietal occipital cortex and subcortical areas.

The first-line treatment drugs are high and early doses of glucocorticoids and IVIG[10]. If first-line treatment is
ineffective, second-line treatment (cyclophosphamide or rituximab) is often effective. With immunotherapy and in cases
of neoplastic tumor removal, this disorder is reversible. Early initiation of treatment is associated with a more favorable
clinical outcome. Bortezomib treatment showed disease remission or clinical improvement in patients with resistance or
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Figure 1 Brain magnetic resonance imaging revealed abnormally high signals in the left frontotemporal parietal occipital cortex and
subcortical area. A: T2-weighted images; B: Fluid-attenuated inversion recovery images.

delayed treatment response to standard immunosuppressive and B-cell-depleting drugs (corticosteroids, IVIG,
immunoadsorption, plasma exchange, rituximab, cyclophosphamide)[11]. With proper treatment, most patients can
slowly obtain a full or a nearly full recovery. However, recovery may take 2 years or longer, and not all patients can
return to former levels of motor and cognition function. In the present study, the patient was treated with glucocorticoids
and IVIG. She could independently perform activities of daily living several months later.

CONCLUSION

Laryngospasm may be an uncommon clinical manifestation of anti-NMDAR encephalitis, and it can be suggestive of a
critical illness and the possibility of sudden death. Early identification and early aggressive treatment can affect the
prognosis of the disorder.
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