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A case of anti-NMDA receptor encephalitis with thymoma
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Abstract
To explore the clinical characteristics, imaging examination, test characteristics, diagnostic ideas and treatment plans of 
anti-N-methyl-D aspartate receptor encephalitis, so as to better understand anti-NMAD receptor encephalitis. 

Methods: To analyze the diagnosis and treatment process of a case of anti-NMAD receptor encephalitis with thymoma 
admitted to the Department of Neurology of our hospital on May 31, 2021, and review the relevant literature. 

Results: In this article, the anti-NMAD encephalitis patients with pons as the main affected site also had thymoma, 
their disease progressed rapidly, clinical manifestations, imaging examinations were not typical, the effect of hormone 
therapy was not good, and the prognosis was poor.
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Clinical Information 
A 35-year-old female patient was admitted to the Department of 
Neurology of our hospital on May 31, 2021, mainly due to "15 days 
of numbness in the distal end of the left upper extremity and 4 days 
of aggravated speech awkwardness". 15 days ago, the patient had a 
sudden numbness of the distal left upper extremity without obvious 
inducement, which was not paid attention to at that time. Before 
6 days, he developed numbness of the left lower extremity. 4 days 
before admission, he developed unresponsiveness and awkward 
speech. He was able to understand other people's speech, but his 
speech speed decreased. Slow, laborious to speak. On the way to our 
hospital for treatment, I experienced twitching of the limbs, upturned 
eyes, foaming at the mouth, and tongue bite, which lasted for about 
10 minutes and completely improved afterwards. The patient could 
not recall it afterwards. An outpatient head MRI showed that the 
brainstem was suspected to be space-occupying lesions, so he was 
admitted to the hospital with "convulsions pending investigation". 
Since the onset of the disease, the patient has had no fever or cough, 
has good sleep and eating conditions, has normal stools, and has 
no significant changes in body weight. On the second day after 
admission, the patient's condition worsened. He could only speak 
simple words, walk unsteadily, and frequently twitch the corners 
of his mouth to the left, which lasted about 5-10 seconds each time 
and got better.

Physical examination on admission: T36.7℃, P90 beats/min, R18 

beats/min, BP 120/99 mmHg, Nervous system physical examination: 
slightly slow response, less speech, dysarthria, left tongue extension, 
muscle strength of limbs 5 Grade, needle tingling pain at the distal 
left upper limb and left lower limb is decreased, knee tendon reflex 
and Achilles tendon reflex are not elicited, bilateral calcaneal knee 
tibial test is not stable, bilateral Babinski's sign (-), and no positive 
signs are seen on other physical examinations.

Past history, personal history, and family history are normal.

Auxiliary Inspection
Blood routine, biochemical routine, blood coagulation routine, 
antinuclear antibody spectrum, anti-O antibody combination, 
ANCA, and the first five items were not abnormal; the whole 
abdominal color Doppler ultrasound showed no abnormality; head 
MRI examination (Figure 1) showed T2 of the right pons FLAIR 
high signal, T1 low signal, suspected space-occupying lesions; 
enhanced MRI was performed (Figure 2), the results reported that 
the right pons T2, FLAIR high signal, incomplete enhancement, 
can not rule out the possibility of inflammatory demyelination 
and low-grade glioma sex. Lung CT showed anterior mediastinal 
space (Figure 3a), enhanced CT showed thymoma (Figure 3b); 
Lumbar puncture examination: the cerebrospinal fluid was clear 
and transparent, the pressure was 110mmH20, the white blood cells 
were 10*10^6, and the protein was 0.73 g/L. Protein is qualitatively 
positive, chloride and glucose are not abnormal, exfoliated cells 
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are negative, ink staining is negative, cerebrospinal fluid IgG-
oligoclonal zone is positive, cerebrospinal fluid central nervous 
system demyelinating diseases such as anti- AQP4 antibody, anti-
MOG antibody, anti-GFAP antibody, Anti-MBP antibodies were all 
negative, cerebrospinal fluid paraneoplastic syndrome antibodies 
were negative, and cerebrospinal fluid anti-NMAD receptor 
antibody IgG was 1:10 positive. Serum cerebrospinal fluid IgG 
68.80 mg/L, IgM 1.38  mg/L. Electroencephalogram: extensive 
moderate-severe abnormal EEG, fully guided diffuse rhythmic delta 
activity, and occasional fast-rhythmic activity (occasionally brush 
delta wave), responding to painful stimuli. Although the antibodies 
of the patient's paraneoplastic syndrome were all negative, the 
patient's chest enhanced CT showed thymoma and anti-NAMD 
receptor antibody was positive, so the diagnosis was anti-NAMD 
receptor encephalitis related to thymoma.

Figure 1: A) The patchy T1WI image of the pons can be seen with 
a slightly low signal shadow; B) The patchy T2WI image of the 
pons can be seen with a slightly high signal shadow; C) The patchy 
FLAIR image of the pons can be seen with a slightly high signal 
shadow; D) There is a patchy T2WI image with slightly high signal 
shadow in the pontine axial position.

Figure 2: Right pons T2, FLAIR high signal, incomplete 
enhancement.

uneven enhancement, which is considered to be a thymoma.

The Course Of Treatment And The Evolution of the Condition
The patient was given symptomatic treatment such as anti-epilepsy 
for the first 5 days after admission. The condition did not improve 
and continued to aggravate, with difficulty speaking, unsteady 
walking, and twitching of the corners of the mouth. On the 6th day 
of admission, the cerebrospinal fluid autoimmune encephalitis-
related antibody, namely anti-NMAD receptor antibody IgG was 
1:10 positive, and he was given a 1000mg methylprednisolone 
sodium succinate injection once a day as an impulse treatment, 
and it was planned to be halved after 3 days. However, the patient 
experienced further aggravation after the second hormone treatment, 
unable to speak, and had difficulty swallowing. I can't walk, and 
my mouth ticked frequently. Considering that the patient's condition 
progressed rapidly, the head and cervical spine MRI showed no 
enlarged lesions and no abnormalities in the cervical spine. The 
family members requested to be transferred to the Affiliated Hospital 
of Harbin Medical University for further treatment. After transfer, 
the patient continued to be given hormone therapy, and at the same 
time adjuvant immunoglobulin, vitamin B12, vitamin B1 and other 
treatments, but the patient’s condition continued to aggravate and 
developed a coma during the 16 days of treatment. After 16 days 
of treatment, the patient was confused, aphasia, cognitive decline, 
and pain No response to stimulation, level 4 muscle strength of 
both upper limbs, and level 2 muscle strength of both lower limbs, 
were transferred to our hospital to continue recovery. During the 
period, the patient was unable to undergo thymoma resection due to 
his poor physical condition and was given conservative treatment.

Discussion
Paraneoplastic neurologic syndrome (PNS) is a neurological 
disease caused by a tumor, but not caused by direct tumor growth, 
metastasis, metabolism, or infection complications. The incidence 
of PNS in patients with malignant tumors is 0.01% [1].

PNS that may be associated with thymoma include limbic 
encephalitis, subacute cerebellar degeneration, Morwan syndrome, 
and peripheral neuropathy. These PNSs are mostly mediated by anti-
neuronal antibodies or participate in the pathogenesis. Positive anti-
neuronal antibody is also the main basis for diagnosing PNS related 
to thymoma. At present, anti-neuronal antibodies are mainly divided 
into two categories: one is anti-intracellular antigen antibodies, 
including anti-GAO antibodies and anti-CV2. It is generally 
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believed that anti-neuronal antigen antibodies are mainly involved 
in cellular immune responses, and neuronal damage is severe and 
difficult. recover. The other type is anti-neuronal cell surface antigen 
antibodies, such as anti-AMPAR antibody and anti-NMMDAR 
antibody, which mainly cause reversible neurological dysfunction 
through humoral immune mechanism, and the immunotherapy effect 
is good [2].

Anti-NAMD receptor encephalitis associated with thymoma is a type 
of PNS and a rare cancer complication. In previous research reports, 
tumors related to anti-NAMD receptor encephalitis were mainly 
teratomas [3-6], followed by lung cancer [7], and thymoma was 
very rare. Although thymoma is often associated with autoimmune 
diseases such as myasthenia gravis, it is a relatively rare cause of 
anti-NAMD receptor encephalitis. Because the clinical symptoms 
of patients often appear before the tumor is found, and the clinical 
manifestations are diverse, it brings certain difficulties to clinical 
diagnosis.According to reports by Gultkin and others [8], only 60% 
of patients with paraneoplastic encephalitis have anti-neuronal 
antibodies, and the remaining 40% have negative antibodies. The 
patient in this article was diagnosed with thymoma-related anti-
NAMD encephalitis because of the positive anti-glutamate receptor 
antibody in the cerebrospinal fluid, lung CT and enhanced CT 
suggesting thymoma. 

Glutamate is a neurotransmitter. Its receptors are divided into ion 
channel type and metabolite type. Ion channel types are divided 
into NMDA type and non-NMDA type [9]. Anti-NMDA receptor 
antibodies are directed against nerve cell surface receptors. Of 
antibodies. In 2007, Dalmau et al. [10] first discovered specific 
autoantibodies against NMDAR NR1 subunit in a cohort of 12 
female patients, 11 of whom had ovarian teratomas. Studies have 
found that anti-NMDA receptor encephalitis mostly occurs in 
adolescents, and the incidence is higher in women than in men 
[11]. The symptoms caused by anti-NMDA receptor encephalitis 
can be improved by adding anti-tumor therapy and immunotherapy 
early in the course of the disease. It is reported that about 25% of 
patients have some sequelae, and the acute mortality rate is 7% [10].

Patients with anti-NMDA encephalitis usually present with mental 
symptoms, cognitive dysfunction, seizures, speech disorders, 
movement disorders, decreased levels of consciousness, and 
autonomic dysfunction or hypoventilation. At the same time, 
some patients also have prodromal symptoms such as headache, 
fever, nausea and upper respiratory symptoms [12]. The clinical 
manifestations of children and adults may be different. Children 
usually have neurological impairment symptoms such as behavioral 
problems, seizures, speech disorders, and movement disorders 
[13]. In addition, children’s mental disorders are mostly tantrums, 
hyperactivity, or irritability, while adults usually exhibit anxiety, 
partial behavior, and delusions.

Since anti-NAMD receptor antibodies are mainly diagnosed by 
cerebrospinal fluid and serum antibody testing, many hospitals 
do not have the testing conditions and the testing takes a long 
time. Therefore, the diagnosis of the disease is difficult and cannot 
be completely dependent on antibody testing. Cerebrospinal 
fluid abnormalities are often seen in patients with anti-NMDA 
encephalitis, including mild to moderate increase in lymphocytes, 

mild increase in protein concentration, and positive cerebrospinal 
fluid-specific oligoclonal bands [14]. In the early stage of the disease, 
the oligoclonal zone of cerebrospinal fluid can be negative, but 
the positive rate gradually increases as the disease progresses 
[15]. About 30%-50% of patients with anti-NMDAR encephalitis 
have abnormal head MRI results[14,16,17]. Usually in the cortex, 
subcortex, hippocampus, basal ganglia, medial temporal lobe and 
posterior cranial fossa, high signals of FLAIR and T2 sequences can 
be observed, and T1 low signals. Some patients can also observe 
multifocal or extensive demyelination changes, which suggests 
that patients with anti-NMDAR encephalitis may also develop 
demyelinating diseases at the same time [15]. In the acute phase 
of the disease, more than 90% of patients have abnormal EEG, 
and one third of them can show extreme delta brush, which is an 
electrographic pattern considered to be characteristic of patients with 
anti-NMDAR encephalitis [18]. In addition, it is also necessary to 
actively look for the presence of tumors.

The reasons for the poor prognosis of the patients in this article 
after being diagnosed with high-dose glucocorticoids and 
immunoglobulins are considered: First: the first symptoms of the 
patient and the lesion site are atypical, which may be confusing in the 
early diagnosis of the disease, Failed to give hormone shock therapy 
immediately after admission. Second: The patient had a thymoma 
and could not be treated with surgery due to his physical condition. 
Therefore, when encountering such diseases, it is necessary to 
combine various aspects with early and rapid diagnosis, timely 
administration of hormones, immunoglobulin and other treatments, 
and combined surgery to remove the tumor to improve the patient's 
prognosis.

References
1.	 Robert B Darnel, Jerome B Posner (2003) Paraneoplastic 

Syndromes Involving the Nervous System[J]. New Eng J 
Medicine 349(16):1543-1554.

2.	 Inuzuka Takashi, Kimura Akio, Hayashi Yuichi (2016) A 
paradigm shift in autoimmune encephalopathy. J Neurol 
Therapeutics 33(2):9498.

3.	 Jennifer A Braverman, Charlotte Marcus, Ruchi Garg (2015) 
Anti-NMDA-receptor encephalitis: A neuropsychiatric 
syndrome associated with ovarian teratoma. Gynecol Oncol 
Rep 141-3.

4.	 Liang Zhigang,Yang Shaowan, Sun Xuwen, Li Bing, Li Wei, 
et al. (2017)Teratoma-associated anti-NMDAR encephalitis: 
Two cases report and literature review. Medicine 96(49):9177.

5.	 Pedro Acién, Maribel Acién, Eva Ruiz-Maciá, Carlos Martín-
Estefanía (2014) Ovarian teratoma-associated anti-NMDAR 
encephalitis: a systematic review of reported cases. BioMed 
Central 9(1):157.

6.	 Sophelia HS Chan,Virginia CN Wong, Cheuk-wing Fung, 
Russell C Dale, Angela Vincent (2010) Anti-NMDA Receptor 
Encephalitis With Atypical Brain Changes on MRI. Pediatr 
Neurol 43(4):274-278.

7.	 Josep Dalmau, Eric Lancaster, Eugenia Martinez-Hernandez, 
Myrna R Rosenfeld, Rita Balice-Gordon (2011) Clinical 
experience and laboratory investigations in patients with anti-
NMDAR encephalitis. Lancet Neurol 10(1):63-74.

8.	 Humayun Gultekin S, Myrna R Rosenfeld, Raymond Voltz, 
Joseph Eichen, Jerome B  Posner (2000) Paraneoplastic limbic 



J Clin Rev Case Rep, 2021       Volume 6 | Issue  9 | 737www.opastonline.com

encephalitis: neurological symptoms, immunological findings 
and tumour association in 50 patients. Brain 123(7):1481-1494.

9.	 Mori Hisashi (2005) Structure and function of divert glutamate 
receptor channels. Seikagaku. J Jpn Biochem Soc 77(7):619-
669.

10.	 Josep Dalmau, Erdem Tüzün, Hai‐yan Wu, Jaime Masjuan, 
Jeffrey E Rossi, et al. (2007) Paraneoplastic anti-N-methyl-
D-aspartate receptor encephalitis associated with ovarian 
teratoma. Ann Neurol 61(1):25-36.

11.	 Maarten J Titulaer, Lindsey McCracken, Iñigo Gabilondo, Thaís 
Armangué, Carol Glaser,et al.(2013) Treatment and prognostic 
factors for long-term outcome in patients with anti-NMDA 
receptor encephalitis: an observational cohort study. Lancet 
Neurol 12(2):157-165.

12.	 Graus Francesc, Titulaer Maarten J, et al. (2016) A clinical 
approach to diagnosis of autoimmune encephalitis. Lancet 
Neurol 15(4):391-404.

13.	 Florance Nicole R, Davis Rebecca L, Lam Christopher, Szperka 
Christina, Zhou Lei, et al. (2009) Anti-N-methyl-D-aspartate 
receptor (NMDAR) encephalitis in children and adolescents. 
Ann Neurol 66(1):11-18.

14.	 Josep Dalmau, Amy J Gleichman, Ethan G Hughes, Jeffrey 

E Rossi, Xiaoyu Peng, et al. (2008) Anti-NMDA-receptor 
encephalitis: case series and analysis of the effects of antibodies. 
Lancet Neurol 7(12):1091-1098.

15.	 Sarosh R Irani, Katarzyna Bera, Patrick Waters, Luigi Zuliani, 
Susan Maxwell, et al. (2010) N -methyl- d -aspartate antibody 
encephalitis: temporal progression of clinical and paraclinical 
observations in a predominantly non-paraneoplastic disorder 
of both sexes. Brain 133(6):1655-1667.

16.	 Mary S Gable, Heather Sheriff, Josep Dalmau, Drake H Tilley, 
Carol A Glaser (2012) The Frequency of Autoimmune N 
-Methyl-D-Aspartate Receptor Encephalitis Surpasses That of 
Individual Viral Etiologies in Young Individuals Enrolled in the 
California Encephalitis Project. Clin Infect Dis 54(7)899-904.

17.	 Maarten J Titulaer, Lindsey McCracken (2013) Treatment and 
prognostic factors for long-term outcome in patients with anti-
NMDA receptor encephalitis: an observational cohort study. 
Lancet Neurol 12(2):157-165.

18.	 Sarah E Schmitt, Kimberly Pargeon, Eric S Frechette, Lawrence 
J Hirsch, J osep Dalmau, et al. (2012) Extreme delta brush: 
A unique EEG pattern in adults with anti-NMDA receptor 
encephalitis. Neurology 79(11):1094-1100.

Copyright: ©2021 Yang Yindong, et al. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original author and source are credited.


