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9-Year-0Old Girl With Anti-NMDAR
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Ke Zhang, Shuang Xu, Yalan Zhou and Tangfeng Su*

Department of Pediatrics, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology,
Wuhan, China

Background: Triphasic waves (TWs) are mainly described in association with metabolic
encephalopathy, especially hepatic encephalopathy. Now, as different conditions
including non-metabolic and structural abnormalities have been reported to be
associated with TWs, the presence of TWs becomes a non-specific finding for
metabolic encephalopathy.

Case Presentation: We report the first case of anti-NMDAR encephalitis in a 9-year-old
girl presenting with TWs on EEG. The TWs background EEG lasted for about 12 h on the
40th day of the disease course. No epileptic wave was found during a series of EEG
examinations. The child was discharged from the hospital and no neurological sequelae
remained after a six-month follow-up.

Conclusions: TWs are not specific to metabolic encephalopathy, but can also occur in
children with autoimmune encephalitis. This case achieved a good prognosis after the
early initiation of immunotherapy.
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INTRODUCTION

Background EEG patterns (non-convulsive status epilepticus (NCSE), non-convulsive seizures
(NCS), periodic discharges, and triphasic waves) play an important role in the diagnosis and
management of patients presenting with encephalopathy in the intensive care unit. Encephalopathy
may be secondary to infectious, metabolic and autoimmune etiologies. EEG should be considered
as a good tool to assess the functional status of the brain in patients with encephalopathy, especially
for prognostic purposes.

Triphasic waves (TWs) are abnormal EEG waveforms, first described as “blunted spike and
wave” in patients with hepatic encephalopathy by Foley in 1950 (1). Later, Bickford and Butt
proposed the term “triphasic waves” according to the characteristic shape of the waves in 1955 (2).
Now, TWs refer to generalized periodic discharges (GPDs) with triphasic morphology for brevity
in the American Clinical Neurophysiology Society (ACNS) classification and the revised glossary
and updated proposal for EEG terms (3). The typical TWs are composed of three phases: a high-
amplitude positive wave preceded and followed by a slow negative deflection, usually occurring
periodically in the frequency range of 1.5 to 2 HZ, predominantly in the frontal and central regions.
A fronto-occipital lag ranged from 25 to 140 milliseconds can be observed (4). A wide variety of
pathological conditions have been reported to be associated with TWs, including hepatic, renal,
hypoxia, structural, toxic and metabolic abnormalities (5).
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It is worth noting that TWs are not common in people under
the age of 30, especially rarely recorded in children (6). Here, we
report the first case of anti-NMDAR encephalitis in a young child
presenting with TWs on EEG.

CASE PRESENTATION

A 9-year-old girl with uncontrollable twisting of lower limbs
was admitted to the pediatric intensive care unit due to a
depressed level of consciousness. One month ago, the child
developed frequent twitching of the left lower extremities for
1-2h, with no change in her level of consciousness during
those attacks. Except for the abnormal limb movements, her
parents complained the child recently had mental disorders,
manifesting as low frustration threshold, worse memory, and
bouts of involuntary laughter. She was then diagnosed with
mental illness by a local hospital after the exclusion of conceivable
organic medical conditions and was treated with aripiprazole,
lorazepam, magnesium valproate and sertraline hydrochloride.
However, involuntary muscle twitches were not alleviated but
became more frequent and extended to other body regions.

At admission, the patient exhibited a stuporous mental state,
with a Glasgow Coma Scale score of 11 (E3M3V5). Neurological
examination revealed no nuchal rigidity, Brudzinski’s sign or
Kernig’s sign. Laboratory tests, including complete blood cell
counts, liver and renal functions, serum electrolyte, ammonia,
and blood glucose, were all within normal limits. Cranial
MRI also revealed no specific abnormality. A subsequent
lumbar puncture demonstrated a pressure of 221 mmH20 (80-
180 mmH20), while the routine and biochemical CSF tests
showed normal results. Results of the study for microbiological
investigations on CSF were negative, including CSF microscopy,
CSF culture, CSF serology (herpes simplex virus [HSV] IgG/IgM,
cytomegalovirus [CMV] IgG/IgM, varicella-zoster virus [VZV]
IgM, measles IgM, Epstein-Barr’s virus [EBV] IgM) and
polymerase chain reaction (PCR) analysis for neurotropic
viruses. EEG on day 2 showed diffuse slow waves without
epileptiform discharges (Figure 1A). These results suggested a
low probability of infectious causes. Besides, the child underwent
examination of ultrasound and CT scans, which showed no
teratoma or other tumors.

Based on the typical clinical features (rapid onset, psychiatric
symptoms, movement disorder, decreased consciousness and
abnormal EEG), autoimmune encephalitis was highly suspected,
which was later confirmed by positive anti-NMDAR antibodies in
serum and CSF. Empirical therapy was immediately administered
with intravenous methylprednisolone (500 mg/d) and gamma
globulin (12.5 g/d). A 24-h video EEG on day 8 revealed
generalized TWs more prominent anteriorly lasting for about
12 h (Figure 1B and timeline in Figure 2). In addition, the child’s
frequent involuntary jerking movements were confirmed as non-
epileptic seizures by the long-term video EEG monitor. No signs
of metabolic dysfunction were displayed. Although long-term
video EEG recordings showed a disappearance of TWs the next
day, the child’s mental status still did not improve. Assessment
of the child’s consciousness revealed partial recovery on day 17,

while simultaneous EEG showed diffuse slow waves. The patient
finally recovered and was discharged from hospital on day 37
without any evidence of neurological sequelae. Six months later,
a routine EEG follow-up just showed mild slow background
activity (Figure 1C).

DISCUSSION

Autoimmune encephalitis (AE) is an inflammatory disease of
the central nervous system mediated by autoimmune disorders.
The main clinical manifestations usually include abnormal
mental behavior or cognitive impairments, decreased levels
of consciousness, speech dysfunction, dyskinesia, seizures,
autonomic nervous dysfunction and central hypoventilation.
Anti-NMDAR encephalitis is the most common type of AE,
accounting for 4% of all encephalitis (7).

EEG plays an important role in patients with AE, not only for
detecting seizures, assessing prognosis, but also for diagnosis in
some cases. Almost all patients with AE are found with abnormal
EEG findings, which usually showing non-specific diffuse slowing
of the background, focal slowing and sometimes accompanied
by variable epileptiform activity. Moise et al. described the
continuous EEG findings of 64 patients with AE, with generalized
rhythmic delta activity more commonly seen in anti-NMDAR
encephalitis. They also identified extreme delta brush (EDB) as
a signature EEG pattern in anti-NMDAR encephalitis (8). Zhang
et al. conducted a study that addressed the EEG features of
34 children with anti-NMDAR encephalitis. EEG characteristics
before immunotherapy included generalized slowing (73.5%),
focal slowing (5.9%), normal background activity (20.6%) and
interictal epileptic paroxysms (47.1%). EDB were recorded in
2 patients (9). EDB, characterized by beta bursts overriding
on delta waves in EEG analysis, has been currently considered
to be pathognomonic in 5-33% of patients with anti-NMDAR
encephalitis, most in more severe cases and with poor prognosis
(10). Although a variety of EEG abnormalities associated with
anti-NMDAR encephalitis have been reported, to the best of
our knowledge, this is the first case report of anti-NMDAR
encephalitis presenting with TWs on EEG in a child.

TWs are usually described in association with metabolic
encephalopathy, especially hepatic encephalopathy. However,
a growing body of case reports indicate that TWs may
also occur secondary to other etiologies, such as uremia,
hypernatremia, hyponatremia, hypercalcemia, hypoglycemia,
hyperthyroidism, hypothyroidism, drug-induced and anoxic
encephalopathy. Other causes linked with TWs include
stroke, tumors, Creutzfeldt-Jakob disease and dementia
(6, 11). Among inflammatory and infectious encephalopathies,
TWs are reported in encephalopathy of sepsis, Mollarets
meningitis, herpes simplex encephalitis, Borrelia burgdorferi
meningoencephalitis, tuberculous meningitis, carcinomatous
meningitis and Hashimoto’s encephalopathy (12-14). To our
knowledge, only one study reported a case of EEG with TWs in
an AE adult case (15).

Although common in adults, TWs are relatively rare in
children. Janati et al. reported two cases of TWs in drowning
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FIGURE 1 | EEG on day 2 (A), day 8 (B) after PICU admission, and six months after inpatient discharge (C). (A) Day 2, EEG revealed diffuse irregular slow waves. (B)
Day 8, EEG showed generalized triphasic waves predominantly in frontal regions. (C) Six months later, EEG demonstrated mild slow background.
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FIGURE 2 | Timeline of the clinical course.
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children (16). Hosain et al. analyzed EEGs in 178 children with
coma and found that TWs appeared in only 6 children (17). Laan
et al. described TWs over the frontal regions on EEG in children
with Angelman syndrome, a rare genetic disorder (18). In our
case, a 9-year-old girl presented with TWs during the course of
anti NMDAR encephalitis.

In view of the numerous causes of TWs, metabolic
encephalopathies should be considered first. In our case, the
blood ammonia, glucose and electrolyte were at normal levels,
so that metabolic encephalopathy could be basically excluded. In
addition, TW's have also been described in toxic encephalopathy
induced by valproic acid, cefepime, cefoperazone, ceftriaxone,
lithium, and pregabalin (19-21). Vulliemoz et al. also reported
TWs in a patient with chronic renal failure after administration
of levetiracetam (22). Our patient had initially taken valproic acid
on admission, but soon changed to levetiracetam. In addition
to normal hepatorenal function and no history of the above
medicines, the possibility of toxic factors was small. Furthermore,
seizure is a common clinical manifestation in children with
anti NMDAR encephalitis, and in some cases, NCSE could be
present. Dilaver et al. described 15 cases aged 66 =+ 8 years with
NCSE whose EEGs presented with atypical triphasic waves (23).
Sometimes, it is difficult to attribute the presence of TWs to NCSE
or encephalopathy. Benzodiazepines (BZPs) or non-sedating
anti-seizure drugs (NSAEDs) are commonly administered to
differentiate them (24). However, there is debate over the
utility of the trials, as the administration of BZPs or NSAEDs
may also diminish TWs in metabolic/toxic encephalopathies
(25). Nevertheless, patients mental status should be specially
paid attention to after the therapy of BZPs or NSAEDs. In
NCSE, both epileptiform discharges and consciousness can
be improved or normalized with the medicines, whereas the
mental state is not improved in metabolic/toxic encephalopathies
(26). Owing to dyskinesia, midazolam was administered to the
girl with continuous infusion upon admission, even during
the EEG monitor, which signified this EEG pattern occurred
in spite of the use of BZPs. Of note, TWs background
in this patient was monotonous and did not show highly
changing and time-dynamic spatiotemporal evolution. Besides,
after TWs disappeared, the child remained comatose. We tend
to believe that the TWs on the EEG were indeed due to anti-
NMDAR encephalitis.

The mechanism of TWs is still unclear. Bickford et al.
considered TWs as a positive traveling wave along the cortex,
caused by subcortical disturbance at the thalamocortical level (2).
Gloor P et al. suggested that the abnormal oscillatory discharges

between cortical and thalamic neurons may be responsible for
this EEG pattern (27). Now, it is supposed that TWs may result
from metabolic or structural abnormalities at the thalamocortical
level, especially in the thalamocortical relay neurons. Abnormal
glutamate metabolism is probably one of the mechanisms.

There are different arguments about the prognosis of TWs.
Bahamon-Dussan J. E. et al. studied 30 patients with TWs, all
of whom had different degrees of altered mental status. After 22
months of follow-up, the overall mortality was 77%. Only three of
the seven survivors had normal nervous systems. They concluded
that TWs indicated a dismal prognosis (28). Sutter et al. analyzed
the EEGs of 154 patients with encephalopathy and found TWs
implied higher mortality (29). Whereas, Kaplan et al. believed
that the prognosis often depended on the underlying causes.
If TWs occurred in the setting of reversible toxic metabolic
dysfunction, the outcome could be better. If in the cases of closed
head injury or hypoxia, the prognosis could be poor (30). Sutter
et al. later followed up 105 patients with TWs. They suggested
that the unresponsiveness of EEG, rather than the underlying
etiology, could be an independent factor associated with high
case fatality rate (31). In our case, the primary disease of the girl
was anti-NMDAR encephalitis, having a recovery rate of ~80%
(32). Besides, her EEG showed good reactivity. Both the primary
disease and EEG reactivity predicted a favorable outcome.

CONCLUSION

Our case report further confirms that TWs are not specific to
metabolic encephalopathy, but can also occur in children with
autoimmune encephalitis. More importantly, the possibility of
metabolic or drug-induced encephalopathy should be first ruled
out when TWs appear. To our knowledge, this is the first report
of TWs observed in a child with anti-NMDAR encephalitis.

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 author/s.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by the Ethics Committee of Tongji Hospital,
Tongji Medical College, Huazhong University of Science and
Technology. Written informed consent to participate in this

Frontiers in Neurology | www.frontiersin.org

January 2022 | Volume 13 | Article 819209


https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

Zhang et al.

Pediatric Anti-NMDAR Encephalitis With TWs

study was provided by the participants’ legal guardian/next of kin.
Written informed consent was obtained from the individual(s),
and minor(s)’ legal guardian/next of kin, for the publication of
any potentially identifiable images or data included in this article.

AUTHOR CONTRIBUTIONS

KZ prepared the original draft. SX and YZ revised the
manuscript. TS reviewed and edited the final manuscript. All

REFERENCES

10.

11.

12.

13.

14.

15.

16.

. Foley

. Kaplan PW, Sutter

. Zhang M, Li

JM, Watson CW, Adams RD. Significance of the
electroencephalographic changes in hepatic coma. Trans Am Neurol
Assoc. (1950) 51:161-5.

. Bickford RG, Butt HR. Hepatic coma: the electroencephalographic pattern. J

Clin Invest. (1955) 34:790-9. doi: 10.1172/JCI103134

. Fernandez-Torre JL, Kaplan PW. Triphasic waves: historical overview

of an unresolved mystery. J Clin (2021)  21:809.

doi: 10.1097/WNP.0000000000000809

Neurophysiol.

. Palanca BJA, Wildes TS, Ju YS, Ching S, Avidan MS. Electroencephalography

and delirium in the postoperative period. Br | Anaesth. (2017) 119:294-307.
doi: 10.1093/bja/aew475

R. Affair with triphasic waves-their striking
presence, mysterious significance, and cryptic origins: what are they? |
Clin  Neurophysiol. (2015) 32:401-5. doi: 10.1097/WNP.000000000000
0151

. Brigo E Storti M. Triphasic waves. Am ] Electroneurodiagnostic Technol.

(2011) 51:16-25. doi: 10.1080/1086508X.2011.11079796

. Gardoni E Stanic J, Scheggia D, Benussi A, Borroni B, Di Luca M. NMDA

and AMPA receptor autoantibodies in brain disorders: from molecular
mechanisms to clinical features. Cells. (2021) 10:1. doi: 10.3390/cells10010077

. Moise AM, Karakis I, Herlopian A, Dhakar M, Hirsch L], Cotsonis G, et al.

Continuous EEG findings in autoimmune encephalitis. J Clin Neurophysiol.
(2021) 38:124-9. doi: 10.1097/WNP.0000000000000654

W, Zhou S, Zhou Y, Yang H, Yu L, et al
Clinical ~ features, treatment, and outcomes among Chinese
children  with  anti-methyl-d-aspartate  receptor. ~ (Anti-NMDAR)
Encephalitis. Front Neurol. (2019). 10:596. doi: 10.3389/fneur.2019.0
0596

Liang 7, Yang S, Sun X, Li B, Li W, Liu Z, et al. Teratoma-
associated anti-NMDAR encephalitis: Two cases report and literature

review. Medicine. (2017) 96:€9177. doi: 10.1097/MD.000000000000
9177

Kaplan PW. The EEG in metabolic encephalopathy
and coma. ] Clin Neurophysiol. (2004) 21:307-318.

doi: 10.1097/01.WNP.0000145004.22230.D5

Konno S, Sugimoto H, Nemoto H, Kitazono H, Murata M, Toda T, et al.
Triphasic waves in a patient with tuberculous meningitis. ] Neurol Sci. (2010)
291:114-7. doi: 10.1016/j.jns.2009.12.027

Eriksson B, Wictor L. EEG with triphasic waves in Borrelia
burgdorferi meningoencephalitis. Acta Neurol Scand. (2007) 116:133-6.
doi: 10.1111/j.1600-0404.2007.00858.x

Henchey R, Cibula J, Helveston W, Malone J, Gilmore RL.
Electroencephalographic findings in Hashimoto’s encephalopathy. Neurology.
(1995) 45:977-81. doi: 10.1212/WNL.45.5.977

Sutter R, Kaplan PW, Cervenka MC, Thakur KT, Asemota AO,
Venkatesan A, et al. Electroencephalography for diagnosis and
prognosis of acute encephalitis. Clin Neurophysiol. (2015) 126:1524-31.
doi: 10.1016/j.clinph.2014.11.006

Janati A, Erba G. Electroencephalographic correlates of near-drowning
encephalopathy in children. Electroencephalogr Clin Neurophysiol. (1982)
53:182-91. doi: 10.1016/0013-4694(82)90022-0

authors contributed to drafting or revising the article, gave
final approval of the version to be published, and agree to be
accountable for this work.

ACKNOWLEDGMENTS

The authors would like to thank all family members for their
consent to this publication. We also thank Ms. Xinyi Hu from the
University of Geneva in Switzerland for English language editing.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Hosain SA, Solomon GE, Kobylarz EJ. Electroencephalographic patterns
in unresponsive pediatric patients. Pediatr Neurol. (2005) 32:162-5.
doi: 10.1016/j.pediatrneurol.2004.09.008

Laan LA, Brouwer OF Begeer CH, Zwinderman AH, van
Dijk  JG. The diagnostic value of the EEG in Angelman
and Rett syndrome at a young age. Electroencephalogr Clin
Neurophysiol. (1998) 106:404-8.  doi: 10.1016/S0013-4694(98)00
007-8

Segura-Bruna N, Rodriguez-Campello A, Puente V, Roquer
J.  Valproate-induced ~ hyperammonemic  encephalopathy.  Acta
Neurol ~ Scand.  (2006) 114:1-7. doi:  10.1111/j.1600-0404.2006.00
655.x

Payne LE, Gagnon DJ, Riker RR, Seder DB, Glisic EK, Morris JG, et
al. Cefepime-induced neurotoxicity: a systematic review. Crit Care. (2017)
21:276. doi: 10.1186/s13054-017-1856-1

Suzuki S, Naito S, Numasawa Y, Asada M, Shoji N, Zeniya M, et al.
Encephalopathy induced by high plasma and cerebrospinal fluid ceftriaxone
concentrations in a hemodialysis patient. Intern Med. (2019) 58:1775-9.
doi: 10.2169/internalmedicine.1785-18

Vulliemoz S, Iwanowski P, Landis T, Jallon P. Levetiracetam accumulation in
renal failure causing myoclonic encephalopathy with triphasic waves. Seizure.
(2009) 18:376-8. doi: 10.1016/j.seizure.2009.01.006

Kaya D, Bingol CA. Significance of  atypical triphasic
waves for diagnosing nonconvulsive status epilepticus.
Epilepsy ~ Behav. ~ (2007)  11:567-77.  doi:  10.1016/j.yebeh.2007.0
7.014

van Rijckevorsel K, Boon P, Hauman H, Legros B, Ossemann M, Sadzot B, et
al. Standards of care for non-convulsive status epilepticus: Belgian consensus
recommendations. Acta Neurol Belg. (2006) 106:117-24.

O’Rourke D, Chen PM, Gaspard N, Foreman B, McClain L, Karakis I, et
al. Response rates to anticonvulsant trials in patients with triphasic-wave
eeg patterns of uncertain significance. Neurocrit Care. (2016) 24:233-9.
doi: 10.1007/s12028-015-0151-8

Kaplan PW, Gelisse P, Sutter R. An electroencephalographic voyage in search
of TWs-the sirens and corsairs on the encephalopathy/EEG horizon: a survey
of TWs. J Clin Neurophysiol. (2021) 21:725. doi: 10.1097/WNP.000000000000
0725

Gloor P, Fariello RG. Generalized epilepsy: some of its cellular mechanisms
differ from those of focal epilepsy. Trends Neurosci. (1988) 11:63-8.
doi: 10.1016/0166-2236(88)90166-X

Bahamon-Dussan JE, Celesia GG, Grigg-Damberger MM. Prognostic
significance  of EEG triphasic waves in patients with altered
state  of consciousness. ] Clin  Neurophysiol. (1989) 6:313-9.
doi: 10.1097/00004691-198910000-00002

Sutter R, Stevens RD, Kaplan PW. Clinical and imaging correlates of EEG
patterns in hospitalized patients with encephalopathy. J Neurol. (2013)
260:1087-98. doi: 10.1007/s00415-012-6766-1
Kaplan PW. EEG monitoring in the
Am J Electroneurodiagnostic Technol.
doi: 10.1080/1086508X.2006.11079564

Sutter R, Stevens RD, Kaplan PW. Significance of triphasic waves in patients
with acute encephalopathy: a nine-year cohort study. Clin Neurophysiol.
(2013) 124:1952-8. doi: 10.1016/j.clinph.2013.03.031

care  unit.
46:81-97.

intensive
(2006)

Frontiers in Neurology | www.frontiersin.org

January 2022 | Volume 13 | Article 819209


https://doi.org/10.1172/JCI103134
https://doi.org/10.1097/WNP.0000000000000809
https://doi.org/10.1093/bja/aew475
https://doi.org/10.1097/WNP.0000000000000151
https://doi.org/10.1080/1086508X.2011.11079796
https://doi.org/10.3390/cells10010077
https://doi.org/10.1097/WNP.0000000000000654
https://doi.org/10.3389/fneur.2019.00596
https://doi.org/10.1097/MD.0000000000009177
https://doi.org/10.1097/01.WNP.0000145004.22230.D5
https://doi.org/10.1016/j.jns.2009.12.027
https://doi.org/10.1111/j.1600-0404.2007.00858.x
https://doi.org/10.1212/WNL.45.5.977
https://doi.org/10.1016/j.clinph.2014.11.006
https://doi.org/10.1016/0013-4694(82)90022-0
https://doi.org/10.1016/j.pediatrneurol.2004.09.008
https://doi.org/10.1016/S0013-4694(98)00007-8
https://doi.org/10.1111/j.1600-0404.2006.00655.x
https://doi.org/10.1186/s13054-017-1856-1
https://doi.org/10.2169/internalmedicine.1785-18
https://doi.org/10.1016/j.seizure.2009.01.006
https://doi.org/10.1016/j.yebeh.2007.07.014
https://doi.org/10.1007/s12028-015-0151-8
https://doi.org/10.1097/WNP.0000000000000725
https://doi.org/10.1016/0166-2236(88)90166-X
https://doi.org/10.1097/00004691-198910000-00002
https://doi.org/10.1007/s00415-012-6766-1
https://doi.org/10.1080/1086508X.2006.11079564
https://doi.org/10.1016/j.clinph.2013.03.031
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

Zhang et al.

Pediatric Anti-NMDAR Encephalitis With TWs

32. Armangue T, Petit-Pedrol M, Dalmau J. Autoimmune encephalitis in
children. J Child Neurol. (2012) 27:1460-9. doi: 10.1177/088307381244
8838

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.

Copyright © 2022 Zhang, Xu, Zhou and Su. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Neurology | www.frontiersin.org

January 2022 | Volume 13 | Article 819209


https://doi.org/10.1177/0883073812448838
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

	Case Report: Triphasic Waves in a 9-Year-Old Girl With Anti-NMDAR Encephalitis
	Introduction
	Case Presentation
	Discussion 
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Acknowledgments
	References


