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Anaesthesia recommendations for

Anti-NMDA-receptor encephalitis

Disease name: Anti-NMDA-receptor encephalitis
ICD 10: G04.81 (Other encephalitis, myelitis and encephalomyelitis)
Synonyms: Anti-N-methyl-D-aspartate-receptor encephalitis, Anti-NMDAR encephalitis

Disease summary:  Anti-N-methyl-D-aspartate (NMDA) receptor encephalitis is an
autoimmune, neuroinflammatory process that is caused by antibodies against the NMDA-
receptor 2A subunit in the central nervous system (CNS). While this is an aquired disease
(either post-infectious or paraneoplastic), there may be a component of genetic vulnerability.
Since the first paediatric case report in 2009, it has become the second most common cause
of autoimmune encephalitis in children. Patients present with psychosis, neurologic deficits
and seizures. There can be a progressive decline to decreased responsiveness, catatonia and
paroxysmal sympathetic hyperactivity (PSH). Autonomic instability is a hallmark of the disease.
Most children recover completely, but a small percentage are left disabled or die from cardiac
arrhythmia. These patients almost always require anaesthesia during diagnostic workup and
occasionally for therapeutic measures, such as excision of teratoma. The NMDA-receptor is
also a common target for anaesthetic agents.

Medicine is in progress
Perhaps new knowledge
Every patient is unique

Perhaps the diagnosis is wrong

" Find more information on the disease, its centres of reference and patient
organisations on Orphanet: www.orpha.net



http://www.orpha.net/

Typical surgery

Imaging (MRI or CT), diagnostic lumbar puncture, placement of plasmapheresis catheter and
excision of teratoma (if tumour is found) comprise the most common indications for
anaesthesia.

The adult literature describes this disease as a paraneoplastic process in young women that
is typically related to an underlying teratoma (mostly ovarian). The two largest paediatric
studies reported that none of the paediatric patients had an associated tumour. This suggests
that the pathogenesis of anti-NMDA receptor encephalitis may be different in children and
adults. This may have implications for the indications of anaesthesia.

In older patients with high suspicion of an underlying tumour, anaesthesia may be indicated
for long MRIs or tumour resection. In younger patients with low suspicion of a tumour, imaging
modalities such as CT or ultrasound (US) can be utilised. Anaesthesia exposure time can be
minimised or avoided with modalities such as CT or US and should be considered when
choosing appropriate imaging.

Type of anaesthesia

There is no definite recommendation for either general or regional anaesthesia.

Regional or local anaesthesia can be provided. There are case reports of neuraxial
anaesthesia and transverse abdominus plane blocks being performed without complication.
Local anaesthetics inhibit nerve transmission by binding to voltage-gated sodium channels;
they are devoid of NMDA-receptor activity.

There are multiple case reports of anti-NMDA-receptor encephalitis patients who underwent
general anaesthesia with various agents. While there is insufficient evidence in the literature
to recommend one anaesthetic technique over the other, there is consensus to avoid direct
NMDA-receptor antagonists such as ketamine, nitrous oxide, methadone and tramadol. There
do not appear to be published reports that describe the effects of direct NMDA-receptor
antagonists in this population.

Volatile anaesthetics and propofol have indirect action on the NMDA-receptor. Propofol and
inhalational agents (except nitrous oxide) have been used successfully in case reports and
case series. Opioids, muscle relaxants, benzodiazepines, dexmedetomidine and local
anaesthetics comprise the agents that are considered free of NMDA-receptor activity.

A case series on paediatric patients with this disease, who underwent general anaesthesia
showed, that the majority of patients did not appear to have clinically relevant haemodynamic
lability during the peri-operative period. There were no additional interventions necessary in
paediatric patients, other than standard titration of anaesthetics.

Necessary additional pre-operative testing (beside standard care)

Autonomic instability is a hallmark of anti-NMDA-receptor encephalitis. The small percent of
patients who do not recover from this disease can suffer fatal arrhythmia. It is important to note
pre-operative vital signs for paroxysmal sympathetic hyperactivity (tachycardia, hypertension,
fever) and to assess disease severity. Pre-operative electrocardiogram might be indicated.
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Particular preparation for airvay management

The patients” age and symptoms, such as psychosis, may inhibit the patients” ability to
cooperate. Patients with severe or late-stage anti-NMDA-receptor encephalitis can experience
altered upper airway control and altered central control of breathing. There is no evidence that
this disease is associated with increased difficulty masking or intubating. Patients with severe
disease may have difficulty clearing secretions.

Face mask, nasal canula, LMA or endotracheal tube can be used for imaging or minor
diagnostic procedures such as lumbar puncture. Airway choice depends on the respiratory
condition, procedure and aspiration risk of the patient. The pre-operative consciousness level
should also be considered. For major procedures such as laparotomy, laparoscopy or central
line placement, endotracheal intubation may be necessary.

Particular preparation for transfusion or administration of blood products

There do not appear to be special considerations for transfusion or administration of blood
products beyond standard care.

Particular preparation for anticoagulation

There is no evidence to support the need for particular preparation for anticoagulation beyond
standard care.

Particular precautions for positioning, transportation and mobilisation

Not indicated or reported. Patients with neuropsychiatric symptoms may be combative or
unable to cooperate with positioning and mobilisation.

Interactions of chronic disease and anaesthesia medications

With the interplay of disease and anaesthesia on the NMDA-receptor, potential exists for the
exacerbation of neurologic symptoms or paroxysmal sympathetic hyperactivity (PSH).

There seems to be a general consensus to avoid direct NMDA-receptor antagonists (ketamine,
nitrous oxide, methadone, tramadol). Agents with indirect NMDA-receptor activity have been
used successfully in this population (propofol, sevoflurane, desflurane, isoflurane). Opioids,
muscle relaxants, benzodiazepines, dexmedetomidine and local anaesthetics are devoid of
NMDA activity.

The effects of direct NMDA-receptor antagonists have not been studied.
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Anaesthetic procedure

Anaesthesiologists should be prepared to manage paroxysmal sympathetic hyperactivity
(PSH) that can be seen with this disorder. It would be prudent to have vasopressors, beta-
blockers, antihypertensives and anticholinergics readily available to treat autonomic instability
in a timely fashion. Neuraxial anaesthesia may avoid further NMDAR antagonism. While there
is concern for neuraxial anesthesia in any patient with active encephalitis, there are case
reports of its successful use.

Particular or additional monitoring

These patients are at risk for arrhythmias, hypertension, hyperthermia and altered central
ventilation. The standard ASA monitors are essential. Arterial line monitoring may be indicated
for patients who are experiencing severe symptoms, PSH or who are undergoing major
surgery. BIS monitoring could potentially be helpful in the titration of anaesthesia. However,
some anti-NMDAR encephalitis patients have abnormal EEGs and the value of BIS monitoring
in these patients is controversial. Cerebral oximetry has not been studied in this population,
but its use can provide a target for the support of oxygen delivery to the brain.

Possible complications

In a paediatric case series, there was one death within twenty-four hours of anaesthesia. That
patient was experiencing fever, tachycardia and severe neuropsychiatric symptoms pre-
operatively. Post-operatively, the patient experienced ventricular tachycardia followed by
pulseless electrical activity.

There are a few case reports of adult patients who experienced severe bradycardia and

required cardiac pacemaker placement over the course of their disease. The bradycardias
were not related to anaesthetic exposure.

Post-operative care

The presence of severe pre-operative symptoms may be a risk factor for peri-operative
complications due to the dysautonomia that can be seen in anti-NMDA-receptor encephalitis.
Hypertension, tachycardia and dysthermia could be indications for post-operative admission
and monitoring. Neurologic symptoms can also include decreased consciousness and central
hypoventilation.

Disease-related acute problems and effect on anaesthesia and recovery

As mentioned above.
According to a multi-institutional observational study on patients of all ages, 80-88 % of

patients had good outcomes after 24 months. The long-term effect of anaesthesia on the
disease process is unknown.
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Ambulatory anaesthesia

Ambulatory anaesthesia should only be considered in patients with mild disease and no signs
of paroxysmal sympathetic hyperactivity.

Obstetrical anaesthesia

There are case reports of neuraxial anaesthesia being successfully performed for delivery and
caesarean section.

www.orphananesthesia.eu 5



http://www.orphananesthesia.eu/

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Agarwal R, Gupta V. Anti-NMDA Receptor Encephalitis in Children. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; January 2022. Accessed on July 19, 2022
Bacchi S, Franke K, Wewegama D, Needham E, Patel S, Menon D. Magnetic resonance
imaging and positron emission tomography in anti-NMDA receptor encephalitis: A systematic
review. J Clin Neurosci 2018;52:54-59

Broderick DK, Raines DE, Nanji KC. Total Intravenous Anesthesia Using N-Methyl-D-
Aspartate (NMDA) Receptor-Sparing Drugs in a Patient with Anti-NMDA Receptor
Encephalitis. A A Case Rep 2014;2:83-85

Demma L, Norris S, Dolak J. Neuraxial anesthesia in a patient with anti-N-methyl-D-aspartate
receptor encephalitis in pregnancy: management for cesarean delivery and oophorectomy.
International Journal of Obstetric Anesthesia 2017;104-107

Ding L, Tan H, Li Z, Ji J, Song X. Case report: anaesthetic management of radical
gastrectomy for gastric cancer associated with anti-N-methyl-D-aspartate receptor
encephalitis. BMC Anesthesiol 2017;17:90

Kasman N, Brady K. Cerebral oximetry for pediatric anesthesia: why do intelligent clinicians
disagree? Paediatr Anaesth 2011;21:473-478

Kattepur AK, Patil D, Shankarappa A, Swamy S, Chandrashekar NS, Chandrashekar P et al.
Anti-NMDAR limbic encephalitis - a clinical curiosity. World J Surg Oncol 2014;12:256
Kitamura A, Satoh R, Nagano T, Matsuda H, Shimizu T, Sakamoto A et al. Halothane
modulates NMDA and non-NMDA excitatory synaptic transmission in rat cortical neurons. J
Anesth 2005;19:66—72

Kumari K, Sahni N, Kumari V, Saini V. Anti-N-Methyl-D-Aspartate-Receptor Encephalitis in
Young Females. Turk J Anaesthesiol Reanim 2017;45:377-379

Lang Y, Wang T, Lan F, Xiao W. Anesthesia management for a patient with anti-NMDA
receptor encephalitis undergoing ovarian tumor resection. Chin Med J (Engl). 2014;127:2197—
2198

Lapebie FX, Kennel C, Magy L, Projetti F, Honnorat J, Pichon N et al. Potential side effect of
propofol and sevoflurane for anesthesia of anti-NMDA-R encephalitis. BMC Anesthesiol
2014;14:5

Pryzbylkowski PG, Dunkman WJ, Liu R, Chen L. Case report: Anti-N-methyl-D-aspartate
receptor encephalitis and its anesthetic implications. Anesth Analg 2011;113:1188-1191

Sai Y, Zhang X, Feng M, Tang J, Liao H, Tan L. Clinical diagnosis and treatment of pediatric
anti-N-methyl-D-aspartate receptor encephalitis: A single center retrospective study. Exp Ther
Med 2018;16:1442-1448

Salehi N, Yuan AK, Stevens G, Koshy R, Klein WF. A Case of Severe Anti-N-Methyl D-
Aspartate (Anti-NMDA) Receptor Encephalitis with Refractory Autonomic Instability and
Elevated Intracranial Pressure. Am J Case Rep 2018;19:1216-1221

Sansing LH, Tuzun E, Ko MW, Baccon J, Lynch DR, Dalmau J. A patient with encephalitis
associated with NMDA receptor antibodies. Nat Clin Pract Neurol 2007;3:291-296

Sato M, Yasumoto H, Arai T. General anesthesia with propofol for ovarian teratoma excision
associated with anti-N-methyl-D-aspartate receptor encephalitis. JA Clin Rep 2018;4:14
Simon RW. Anesthetic management and implications of pediatric patients with a diagnosis of
anti-N-methyl-D-aspartate receptor encephalitis: two case reports AANA J 2014;82:431-436
Splinter WM, Eipe N. Anti-NMDA receptor antibodies encephalitis. Paediatr Anaesth
2009;19:911-913

Titulaer MJ, McCracken L, Gabilondo I, Armangue T, Glaser C, Lizuka T et al. Treatment and
prognostic factors for long-term outcome in patients with anti-NMDA receptor encephalitis: an
observational cohort study. Lancet Neurol 2013;12:157-165

Tominaga N, Kanazawa N, Kaneko A, Kaneko J, Kitamura E, Nakagawa H et al. Prodromal
headache in anti-NMDAR encephalitis: An epiphenomenon of NMDAR autoimmunity. Brain
Behav 2018;8:e01012

Wada N, Tashima K, Motoyasu A, Nakazawa H, Tokumine J, Chinzei M et al. Anesthesia for
patient with anti-N-methyl-D-aspartate receptor encephalitis: A case report with a brief review
of the literature. Medicine (Baltimore) 2018;97:€13651

Yamanaka D, Kawano T, Tateiwa H, lwata H, Locatelli FM, Yokoyama M. Successful
management of dexmedetomidine for postoperative intensive care sedation in a patient with

www.orphananesthesia.eu 6



http://www.orphananesthesia.eu/

anti-NMDA receptor encephalitis: a case report and animal experiment. Springerplus
2016;5:1380.

www.orphananesthesia.eu



http://www.orphananesthesia.eu/

Date last modified: September 2022

This recommendation was prepared by:

Makoto Nagoshi, Anaesthesiologist, Department of Anesthesiology and CCM, Children's Hospital Los
Angeles, Keck School of Medicine, University of Southern California, Los Angeles, USA
MNagoshi@chla.usc.edu

Marisa Bell, Anaesthesiologist, Department of Anesthesiology and CCM, Children's Hospital Los
Angeles, Keck School of Medicine, University of Southern California, Los Angeles, USA

Disclosure The authors have no financial or other competing interest to disclose. This
recommendation was unfunded.

This recommendation was reviewed by:

Carlos Errando, Anaesthesiologist, Anesthesiology and Reanimation Department, Area de Salut
d'Eivissa i Formentera, Ibiza, Balearic Islands, Spain
Errando013@gmail.com

Josep Dalmau, Neurologist, Service of Neurology, Hospital Clinic, University of Barcelona and
University of Pennsylvania, Barcelona, Spain
jdalmau@clinic.cat

Disclosure The reviewers have no financial or other competing interest to disclose.

www.orphananesthesia.eu 8



http://www.orphananesthesia.eu/
mailto:MNagoshi@chla.usc.edu
mailto:jdalmau@clinic.cat

