
Page 1/8

Non-in�ammation cerebrospinal �uid and normal brain magnetic
resonance images of Autoimmune encephalits
Yake Zheng 

First a�liated hospital of zhengzhou university
Peng Zhao 

First people's hospital of zhengzhou
yajun lian  (  lianyajun120@163.com )

First a�liated hospital of zhengzhou university
Lihao Li 

First a�liated hospital of zhengzhou university
Yuan Chen 

First a�liated hospital of zhengzhou university
Chengze Wang 

First A�liated Hospital of zhengzhou University
Qiaoman Zhang 

First a�liated hospital of zhengzhou university

Research article

Keywords: Autoimmune encephalitis, Magnetic resonance images, Cerebrospinal �uid

Posted Date: May 26th, 2019

DOI: https://doi.org/10.21203/rs.2.9845/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.   Read Full License

https://doi.org/10.21203/rs.2.9845/v1
mailto:lianyajun120@163.com
https://doi.org/10.21203/rs.2.9845/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/8

Abstract
Background We set out to investigate the characteristics and factors related to non-in�ammation cerebrospinal �uid (CSF) and normal brain
magnetic resonance images (MRI) of autoimmune encephalitis (AE) in patients. Methods The distribution and characteristics of brain MRI
and CSF in 124 patients who were living with anti-NMDAR(71), LGI1(26),CASPR2(4),GABAR(23) encephalitis and who had been admitted
between October 2016 and May 2018 were analyzed prospectively. Results 12 of the 124 patients(1%) had a normal MRI and non-
in�ammation CSF.Ten of them were LGI1(83%),while the remaining 1 patient was NMDAR(8.3%),1 patient was CASPR2(8.3%).The clinical
symptoms including epilepsy, psychosis, cognitive disorders, conscious disorders, headache, faciobrachial dystonic seizure (FBDS), speech
disorders and hypoventilation. AE with non-in�ammation CSF and normal MRI with good clinical prognosis. The median modi�ed Rankin
Scale (mRS) was low, and recurrence rate was also low. Conclusion The clinical manifestations of on-in�ammation CSF and brain MRI-
negative patients with AE are not speci�c, but suggest a better prognosis and a lower recurrence rates.

Background
AE is considered one of the most common causes of noninfectious acute encephalitis.It is estimated that 20% of all encephalitis cases in
northern Europe are immune-mediated [1].AE is typically an acute or subacute onset and that may become chronic later[2].AE has a wide
variety of clinical manifestations including behavioral and psychiatric symptoms, autonomic disturbances, movement disorders and
seizures[2][3].Suggested mechanisms that may trigger AE include tumors (paraneoplastic), infections (parainfectious),or it may be
cryptogenic[3].Immunotherapy and tumor removal lead to substantial improvement in about 80% of the patients, especially when treated at
an early disease stage[4].

Methods
Clinical data from 124 patients who were diagnosed with AE in the Department of Neurology of The �rst a�liated Hospital of Zhengzhou
University from October 2016 and May 2018 were collected and analyzed.The diagnosis of AE according with 2016 Lancet Neurol diagnostic
criteria [2]. Inclusion criteria were normal brain MRI manifestations, CSF leukocytes were less than 5*106, lymphocyte was less than 70%,
electrophoresis ALB quotient was less than 9, oligoclonal band negative. 12 patients met the criteria.We collected detailed demographic and
clinical data from a total of 12 patients, including their gender, age, clinical symptoms, MRI(The regular MRI series included axial T2-weighted
image (T2WI), T1-weighted image (T1WI), and Fluid-Attenuated Inversion Recovery image (Flair) and MRI enhancement),
electroencephalogram (EEG), CSF and tumor correlation. All patients received a full range of laboratory tests, including standard biochemistry,
rheumatic indicators,thyroid function,infectious diseases, paraneoplastic markers(Hu/yo/ri/ma), tumor markers, CSF examination(including
routine, biochemical, cytological, electrophoresis and auto-immune encephalitis antibodies). CSF was detected using an indirect
immuno�uor-escence staining kit (German EU, FAIl2d-6), including NMDAR antibodies, GABABRantibodies, CASPR2antibodies, AMPAR1,2
antibodies and LGI1 antibodies. In addition, to detect any potential tumors, all the participants underwent chest, abdominal and pelvic
Computed Tomography (CT).

Evaluation of prognosis

Clinical outcome were evaluated in each patients, and the modi�ed Rankin Scale (mRS) was obtained at a 6-month follow-up. We also
collected the recurrence rate of patients after 1 year of follow-up. Clinical outcome was collected by telephone inter-view and/or follow-up
clinic visits. Our study was approved by the First A�liated Hospital of Zhengzhou University’s ethics committee (Keyan-2019-LW-001). Written
informed consent from each patient was obtained before enrollment in the study.

Result
Among 124 AE patients, 12 met the criteria, including 7 males and 5 females, aged from 23 to 69 years, with an average age of 48.1 years.
The time from onset to diagnosis ranged from 1 day to120 days , with an average of 35.4 days.The clinical data of all patients are shown in
Table 1.

Of 26 cases of anti-LGI1 antibody encephalitis, 10 cases met the criteria (38.5%), 71 cases of anti-NMDAR encephalitis, 1 case met the criteria
(1.4%), 4 cases of anti-CASPR2 encephalitis, and 1 case met the criteria (25%).The �rst and core symptoms in this group of patients were
seizures and cognitive disorders. Tonic-clonic seizures were the most common.FBDS occurred in only one patient.Secondly, the main
manifestations were cognitive impairment and mental symptoms, including memory decline, slow reaction, decreased level of consciousness,
irritability and so on. Other clinical manifestations included sleep disorder, speech disorder, headache, diplopia and blurred vision. Only one
patient developed fever in all patients Table1 .
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All patients had no abnormal brain lesions on MRI. The white blood cell count and lymphocyte count in CSF were normal, the ALB quotient
was less than 9, and the oligoclonal bands were negative. 12 patients were examined for autoimmune antibodies in CSF. The results showed
that one of the antibodies was positive for LGI1, NMDA and CASPR2, while the others were negative.Data are shown in table 2.

8 patients received treatment with oral antiepileptic drugs (AEDs),including oxcarazepine,topiramate,valproic acid,levetiracetam.9 patients
received methylprednisolone pulse therapy (1000,500,250,120mg/d for 3 days each). Application of gamma globulin in 2 cases(0.4g/kg.d for
5 days). 3 patients were given dexamethasone (15mg/d).1 patient was given prednisone (1mg/kg.d). All patients had signi�cantly improved
at discharge. All patients continued to take oral prednisone (prednisone tablets from 60 mg/d, gradual decrement) , with a follow-up period of
3–17 months. No patients relapsed within 3 months. 1 patient was dead within 9 months.No glucocorticoids were taken orally in 9 patients
who were followed up. Oral antiepileptic drugs (valproic acid)for 1 patient.No new tumors.Data are shown in table 3.

Discussion
Recently, AE has been recognized more and more. Compared with paraneoplastic encephalitis, AE has or does not have tumors and has a
better response to immunotherapy[5][6]. The clinical manifestations and imaging manifestations of AE were various. Epilepsy seizures and
disturbance of consciousness were the most common clinical symptoms. Hippocampal damage was also a common imaging
manifestation[2][7].

In this study, 1 anti-NMDAR encephalitis patient presented with onset of headache accompanied by vomiting, irritability, and reduced visual
acuity, with no apparent history of infection. Subsequent lumbar puncture showed that CSF pressure was high (240 mm H2O). The patient
was diagnosed early, and admitted on the second day of symptom onset. Studies have found that 80% of anti-NMDAR encephalitis patients
have non-speci�c symptoms accompanied by a preceding infection, such as fever, headaches, or viral-like presentations (gastrointestinal or
respiratory symptoms) [8][9]. However, AE can present with core symptoms that are similar to infectious encephalitis, except for fever and
elevated polymorphous cells in the cerebrospinal �uid[10][11] .

In this patient, no abnormality was observed in brain MRI. There was no parenchymal injury and no evidence of damage to the limbic system.
According to the literature, only 35% of anti-NMDAR encephalitis patients have abnormal brain MRI results on disease onset. In fact, only 50%
of patients have abnormal MRI results during the entire course of the disease, which mainly present as grey and white matter hyperintensities
[4]. When present, MRI abnormalities can involve the limbic system (e.g.; medial temporal lobe, cingulate gyrus, etc.)[8][10], which could
facilitate the early diagnosis of anti-NMDAR encephalitis.

One clinical study on anti-NMDAR encephalitis found that in�ammatory changes were detected in the CSF of only 44.8% of patients. Levels
of elevated leukocytes, lymphocytes or proteins in the CSF was associated with the time between symptom onset and
diagnosis/treatment[12]. Oligoclonal bands were rarely observed at the early stages of the disease, becoming more evident at later stages
[11]. This suggests that CSF can be negative for in�ammatory changes and markers of blood brain barrier damage in the early stages of the
disease.

In our study, only 1 out of the 71 anti-NMDAR encephalitis patients (1.4%) was negative for both in�ammatory changes in the CSF and brain
MRI. A con�rmed diagnosis was obtained early and immunotherapy was initiated. On follow-up after 9 months, no recurrence was found, and
no sequela was observed. This suggests that the early diagnosis of anti-NMDAR encephalitis and the initiation of immunotherapy as soon as
possible are key factors for a good prognosis[4].

In addition to commonly observed symptoms of limbic encephalitis (such as cognitive impairment, epilepsy, and mental disorder), anti-LGI1
encephalitis is associated with faciobrachial dystonic seizures (FBDS) and refractory hyponatremia [13]. In contrast to other limbic
encephalitis, anti-LGI1 encephalitis is rarely accompanied by tumors [14] and responds well to immunotherapy[15]. In this study, the 8
patients with anti-LGI1 encephalitis had initial clinical presentation of tonic-clonic seizures, with 1 having headaches at disease onset and 1
having memory impairment at disease onset. During the entire course of the disease, only 1 patient showed typical FBDS episodes.

Around 70% of anti-LGI1 encephalitis patients show T2/FLAIR MRI hyperintensities in the hippocampus or temporal lobe (unilateral or
bilateral), with some that extended to the amygdala, insula, or striatum[16][17]. MRI is atypical in the early stage of the disease, especially in
the FBDS stage,although there are cases of high T2 signal in individual cases[18][19].During the limbic encephalitis phase, unilateral or
bilateral T2/FLAIR hyperintensities can be detected in the medial temporal lobe in most patients, which may be accompanied with basal
signal changes [15,18,20-21]. These results suggest that the occurrence or disappearance of abnormal MRI is related to the time of
onset. Different MRI examination time may lead to the illusion that the imaging results are inconsistent with the clinical symptoms. Therefore,
the occurrence time and existence time of T1 and T2 anomalies need to be further studied. In this study, the duration from disease onset to
con�rmed diagnosis was 20 to 120 days. Only 1 patient with tonic-clonic seizures was absent of clinical presentations of limbic system
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damage. The remaining 9 patients all had memory, cognitive, mental, and behavioral abnormalities, all of which were symptoms of damage
to the limbic system. No evidence of damage to the basal ganglia and limbic system were observed in our patients. Bilateral striatal
hypermetabolism had been observed in FDG-PET in a patient with frequent bilateral FBDS episodes with no cognitive impairment and no MRI
basal ganglia abnormalities[22]. This suggests that FDG-PET examinations can be used to identify intracranial metabolic lesions in anti-LGI1
encephalitis patients with normal MRI results. This would also aid in differentiating whether FBDS is epilepsy or dystonia [23], and should be
considered in future studies. Our patients did not undergo FDG-PET examination; therefore, we cannot ascertain whether this would prove
useful in our study.

Ten patients had intracranial pressure lower than 180 mm H2O, with no apparent symptoms of meningeal damage and no signi�cant
in�ammatory changes in the CSF. Recently proposed diagnostic criteria for AE are less restrictive, and do not require evidence of
in�ammatory response in the central nervous system (CNS) [24]. Our study support that these criteria were suitable. After treatment with �rst-
line immunotherapy for 2 weeks, clinical symptoms were alleviated in all patients. After 3–17 months of follow-up, 70% of patients had a
good prognosis, 2 patients were unable to be followed up with, and 1 patient died (due to epileptic seizures). One patient was given oral AEDs
and 9 patients were not given oral glucocorticoids. The major legacy symptoms were memory impairment and dizziness. Overall prognosis
was good and mRS score was 0–1.

Some patients with anti-CASPR2 encephalitis may progress to Morvan's syndrome or limbic encephalitis[15]. The characteristics of Morvan's
syndrome are encephalopathy with prominent mental symptoms, insomnia, dysautonomia, and neuromuscular rigidity, almost always in
male patients[25][26]. In this study, 1 young female patient developed anti-CASPR2 encephalitis, accounting for 25% (1/4). The patient sought
medical attention on the �rst day of disease onset, when she experienced fever and apparent mental symptoms accompanied by headaches,
but no apparent autonomic nervous system symptoms, muscle tremors, myotonia, or pathological pain. Immunotherapy was given the next
day, and symptoms rapidly improved following treatment. During the 14-month follow-up period, the patient only experienced headaches and
did not have thymomas or other tumors.

anti-NMDAR and anti-CASPR2 encephalitis acute onset and obtained early diagnosis and immunotherapy. Brain MRI and cerebrospinal �uid
tests carried out at the early stages of the disease were negative, suggesting that patients with early AE may not experience in�ammation.
However, more case studies are required for veri�cation.

In this study, we analyzed the clinical characteristics of AE patients with no in�ammatory changes in CSF and normal brain MRI results, and
found that most patients had anti-LGI1 encephalitis and very few patients had anti-NMDAR encephalitis. There were no signi�cant
differences in the clinical presentations of these patients and those with elevated cell counts in the cerebrospinal �uid and/or MRI
abnormalities. Early disease detection and initiation of immunotherapy as soon as possible was signi�cantly associated with improved
clinical prognosis.

This study has some limitations. It only included 124 patients with AE, a relatively small sample size. Nonetheless, we found that even if
patients have negative MRI results and no in�ammatory changes in the cerebrospinal �uid, diagnosis of AE cannot be excluded when clinical
presentations such as epileptic seizures, memory impairment, and abnormal mental behavior are present. Further comprehensive testing of
the AE antibody in blood and cerebrospinal �uid is needed to prevent misdiagnosis.

Conclusion
The main clinical manifestations of AE are epilepsy, cognitive impairment, memory impairment, mental and behavioral abnormalities, and
cerebrospinal �uid and brain MRI can be completely normal.

Early diagnosis of AE and early immunotherapy therapy have better prognosis. The diagnosis of autoimmune encephalitis should not be
omitted because of normal cerebrospinal �uid and brain MRI.
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Characteristic Sex Age Onset to
visit

days

Initial symptoms Other symptoms

Case 1 Male 48 30 Headache Nausea and weakness,blurred vision(3-4/d); behavioral and
psychiatric symptoms, tremble

Case 2 Male 69 90 Tonic-clonic seizures FBDS(20/d)

Memory de�cit, Dizzy;

Sleep disorder
Case 3 Male 54 30 Memory de�cit psychiatric symptoms,
Case 4 Male 66 20 Tonic-clonic Seizure Psychiatric symptoms (excitement, confusion) 
Case 5 Male 59 60 Tonic-clonic Seizure Disturbance of consciousness  drowsiness
Case 6 Male 61 61 Tonic_clonic Seizure Cognitive impairment
Case 7 Female 51 40 Tonic_clonic Seizure No
Case 8 Male 52 20 Tonic_clonic Seizure Memory de�cit  Sleep disorders Dizzy and vomiting
Case 9 Female 47 120 Tonic_clonic Seizure, Slow response and memory de�cit
Case 10 Female 28 30 Tonic_clonic Seizure memory de�cit
Case 11 Female 25 1 Irritability headache and

vomiting
Vomiting  Visual impairment

Case 12 Female 37 3 fever behavioral and psychiatric symptoms,headac

 

 

Table 2 CSF examination and Brain MRI

racteristic AE
antibpdy
CSF

White
bloodcell(CSF)
(normal0–
5×106/L)

Lymphocyte
ratio

Monocyte
ratio

Protein(CSF)

(normal
0.15–
0.45g/L)

Glucose(CSF)

(normal 2.5–
4.5mmol/L

Chloride ALB OB Brain
MRI

e 1 LGI1
1:32

0 68 30 249 5.42 124.8 6.51 Negative Normal

e 2 LGI1
1:3.2

0 68 32 525.3 4.12 120.9 7.85 Negative Normal

e 3 LGI1
1:3.2

0 49 45 284.5 3.66 115.9 3.67 Negative Normal

e 4 LGI1
1:3.2

2 63 35 398.4 3.51 130 6.29 Negative Normal

e 5 LGI1
1:3.2

4 70 30 615.9 4.1 110.9 6.29 Negative Normal

e 6 LGI1
1:3.2

2 60 38 489.1 3.65 126.5 6,43 Negative Normal

e 7 LGI1
1:3.2

4 68 30 254.5 3.04 129 3.69 Negative Normal

e 8 LGI1
1:32

0 68 22 57.6 4.06 126 5.31 Negative Normal

e 9 LGI1
1:32

4 57 43 234.9 2.9 99.1 5.76 Negative Normal

e 10 LGI1
1:3.2

2 68 32 276.3 2.32 127 6.41 Negative Normal

e 11 NMDA
1:3.2

4 70 30 167 4.4 123.7 4.43 Negative Normal

e 12 CASPR2
1:32

2 62 36 130.5 3.8 126 3.49 Negative Normal

 

Table 3 Treatment and follow-up
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racteristic AEDs Immunotherapy Symptoms
at
discharge

Length of
stay(days)

Follow up
time(months)

Relapse Remaining

symptoms

Oral
medicine

Cancer mRS

e 1 No methylprednisolone
+Gammaglobulin

Improved 12 17 No Memory
de�cit

slow
response

No

 

No 1

e 2 Topiramate
oxcarbazepine

Dexamethasone Improved 15 14 No Dizzy and
memory
de�cit

No No 1

e 3 oxcarbazepine Prednisone Improved 20 9 No Dead No No  
e 4 Sodium

valproate
methylprednisolone Improved 13 15 No Memory

de�cit
Sodium
valproate

No 1

e 5 Magnesium
valproate  
oxcarbazepine

methylprednisolone
+Gammaglobulin

Improved 29 15 No No No No 0

e 6 No methylprednisolone Improved 9 14 No Memory
de�cit

No No 1

e 7 oxcarbazepine methylprednisolone Improved 15 12 No No No

 

No 0

e 8 Magnesium
valproate

methylprednisolone Improved 30       No    

e 9 oxcarbazepine Methylprednisolone Improved 16       No    
e 10 Levetiracetam

Magnesium
valproate

Dexamethasone Improved 12 6 No Memory
de�cit

No No 0

e 11 No methylprednisolone Improved 18 9 No No No No 0
e 12 No methylprednisolone Improved 14 10 No No Dizzy No 1

 

 

 


