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Many cases of encephalitis are caused by an autoimmune re-
sponse, and some are associated with underlying malignancies. 
Here we present the case of a 17-year-old female patient who 
was admitted to the pediatric ward with acute gastroenteritis, 
seizures, and behavioral changes. A brain computed tomography 
(CT) scan ruled out acute infarction, haemorrhage, mass lesions, 
and other intracranial injuries, while the initial EEG showed no 
epileptic discharges. In the absence of a definitive diagnosis, 
midazolam was administered to treat tonic–clonic seizures, 
while ceftriaxone and acyclovir were started for suspected in-
fection. However, her condition deteriorated further and she was 
transferred to the ICU, where she was intubated. A Cell-Based 
Assay (CBA) revealed the presence of anti-NMDAR antibodies 
and a contrast-enhanced brain MRI showed leptomeningeal 
enhancement without limbic involvement. She was subsequent-
ly treated with intravenous immunoglobulins and high-dose 
corticosteroids. A subsequent transabdominal ultrasound scan re-
vealed an oval, fluid-filled ovarian cyst. Based on these findings, 
her right ovary was removed, resulting in a gradual improve-
ment in her condition. This case highlights that paraneoplastic 
autoimmune encephalitis may be misclassified due to persistent 
psychiatric symptoms with negative EEG and CSF findings. 
When clinical suspicion remains high despite negative initial in-
strumental and laboratory findings, it is essential to repeat these 
investigations. In such cases, neuroantibody testing may play a 
crucial role in establishing the diagnosis.
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Background
Encephalitis occurs in approximately 0.07–12.6 cases per 100,000 
people each year, with several cases attributed to an autoimmune 
response [1]. The most frequently reported cases among 
individuals testing positive for anti-surface antibodies are anti-
leucine-rich glioma-inactivated 1 (anti-LGI1) and anti-N-methyl-
D-aspartate receptor (anti-NMDAR) encephalitis
[1]. Anti-NMDAR autoimmune disease is caused by high levels of 
antibodies against the NR1 subunit of the
N-methyl-D-aspartate receptor glutamate-gated ion channels and 
occurs more frequently in children and adult women aged 15–40 
years [2].
Up to 90% of patients with anti-NMDAR encephalitis develop 
psychiatric or behavioral symptoms within two weeks of 
disease onset, leading clinicians to suspect primary psychiatric 
disorder [3,4,5]. These symptoms frequently co-occur with 
neurological signs such as impaired alertness, seizures, memory 
deficits, autonomic instability, speech dysfunction, decreased 
consciousness, and involuntary movements. Autonomic 
manifestations such as hypersalivation, hyperthermia, tachycardia/
bradycardia, urinary incontinence, hypo/hypertension, and erectile 
dysfunction have also been reported [4]. Failure to screen for an 
underlying autoimmune neurological disease in these cases may 
result in misdiagnosis or delayed diagnosis [5]. Consequently, 
central hypoventilation and epileptic status requiring intensive care 
unit transfer may develop [2]. Finally, several reports have pointed 
out that anti-NMDAR autoimmune disease may be associated with 
an underlying cancer in a consistent number of cases, suggesting 
that it may involve paraneoplastic syndrome [6].
Herein, we describe a case of a 17-year-old woman who was 
admitted to our hospital with rapidly deteriorating neurological 
symptoms.

Case presentation
A 17-year-old Caucasian woman with a previous unremarkable 
medical history was hospitalized for acute gastroenteritis with 
seizures, psychosis, and personality changes in the paediatric ward 
of local hospital in March 2022. A brain computed tomography 
(CT) excluded acute brain infarction, haemorrhage, mass lesion, 
or other intracranial injuries. The patient showedself-limiting, 
stereotyped seizures associated with hyperventilation, tachycardia, 
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and loss of consciousness. Haematochemical analyses revealed 
high White Blood Cell (WBC) counts (17.02 x103 µL), C-Reactive 
Protein (CRP) at 27 mg/L and unremarkable Procalcitonin (PCT) 
levels (<0.02 ng/mL). Cerebrospinal fluid (CSF) sampling was 
performed, using PCR for mycobacteria, herpes viruses and 
parvoviruses, yielding all negative results. CSF cultures were 
negative, too. In the same day, on suspicion of a conversion 
disorder, she was referred for consultation with a psychiatrist, who 
ordered an electroencephalogram (EEG) and a brain magnetic 
resonance imaging (MRI) scan. The EEG with intermittent light 
stimulation, hyperpnea, and placebo infusion documented the 
absence of epileptic discharges. In the absence of a clear clinical 
diagnosis, midazolam (0.034 mg/kg/h) was administered to treat 
tonic-clonic seizures, and ceftriaxone (4 g/day) and acyclovir 
(1,950 mg/day) for suspected infection.
Due to respiratory acidosis and an oxygen saturation (sO2) at 
82.7%, she was transferred to our ICU, where she underwent 
sedation and mechanical ventilation. Laboratory analyses at entry 
showed WBC and CRP values of 16,500 cells/µL and 68 mg/L, 
respectively, with PCT 0.4 ng/mL. Based on epileptogenic frontal 
activity during her second EEG, carbamazepine (400 mg/24 hours) 
was added to midazolam.
In the following day, a molecular search for herpes viruses, once 
more performed on peripheral blood samples, turned out negative. 
A second lumbar puncture, to investigate the possible presence 
of an autoimmune disease, revealed antibodies against neuronal 
surface antigens using indirect immunofluorescence assays on 
transfected cells (CBA, Cell-Based Assay, Euroimmun, Lubecca, 
Germany). Anti-NMDAR autoantibodies were analysed on the 
same day and were detected in both serum (Figure 1A) and CSF 
(Figure 1B), while anti-AMPA1/2, CASPR2, LGI1,
GABArB1/2, and DPPX antibodies were all negative. Serum 
and CSF samples were analyzed at a 1:10 dilution and undiluted, 
respectively, as indicated in the manufacturer’s instructions for 
use (IFU). The following day, the contrast-enhanced brain MRI 
showed no focal abnormalities on FLAIR sequences, with only 
leptomeningeal enhancement likely related to the previous lumbar 
puncture. No evidence of limbic involvement was observed.
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Figure 1: Anti-NMDAR antibodies positive in serum (A) and CSF (B).

Based on these findings, the patient started high-dose 
methylprednisolone (1g/die) and intravenous immunoglobulin 
(IVIG) at 0.4 g/kg for five days, followed by IVIG alone 
at 0.4 g/kg daily for a further five days. On the same day, 

atransabdominal ultrasound showed an oval, fluid-filled 
cystic, 44x28 mm, right ovary mass, confirmed by a contrast 
abdominal/pelvic CT scan (Figure 2).

Figure 2: Fluido-cystic ovaric mass observed by abdomen/pelvic CT-scan (44x28mm).

Due to epileptic abnormalities on EEG, levetiracetam 500 
mg twice daily was added. In the following days, clinical and 
instrumental signs of frontal seizures disappeared, sedation was 
tapered and the patient was extubated. On the ninth day after 
admission, the patient underwent laparoscopic excision of the 
right ovary, in parallel with biopsy of the left ovary. Right ovary 
histology confirmed the presence of a differentiated ovarian 
teratoma, with mature glial cells. Postoperative clinical conditions 
were stable, and the patient was discharged to the Gynaecology 
ward. Control NMDAR antibody assays performed on both serum 
and CSF after one year both showed negative results.

Discussion and conclusions
After first line investigations performed to rule out encephalitis,

our patient was referred to a psychiatrist, which may have 
increased the risk of delayed diagnosis. There are three main 
reasons why our patient may have been at a greater risk for a 
delayed diagnosis. First, her first EEG turned out negative, in line 
with previous reports indicating the frequency of normal EEGs 
at presentation as approximately 4%. Typical EEGs show non-
specific, slow, and disorganized activity, as well as electrographic 
seizures [7]. Second, the results of the physical examination, 
cell count, and chemical analysis of the first CSF sample were 
negative.
NMDAR disease is generally associated with inflammatory 
changes in the CSF, such as pleocytosis, elevated CSF protein 
levels, and positive OCBs (Oligoclonal bands) [8]. Third, 
MRI showed isolated leptomeningeal enhancement rather 
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thanhippocampal lesions, the most specific abnormalities 
associated with autoimmune encephalitis [9]. In these cases, 
MRI may show T2/FLAIR hyperintensities in the medial 
temporal lobes and occasionally in other cortical or subcortical 
regions. However, the scan's sensitivity and specificity are low to 
moderate, reliably identifying only 30–50% of patients with this 
condition. Many patients will have normal results, particularly in 
the early stages. Therefore, diagnosis should be based primarily 
on clinical features and confirmed by imaging and laboratory 
investigations of both CSF and serum [7].
Finally, in our case, a definitive diagnosis was made only after a 
cell-based assay, which identified the presence of anti-NMDAR 
antibodies in both serum and CSF.

Antibody testing plays an important role in autoimmune 
encephalitis, as it links the clinical symptoms to their 
underlying cause. Detecting neuronal autoantibodies in 
serum and cerebrospinal fluid leads to a specific diagnosis 
and a prompt administration of appropriate immunotherapy. 
Furthermore, antibody testing may confirm the autoimmune 
disease etiology and support more precise classification, as 
specific autoantibodies are associated with distinct prognoses, 
therapeutic approaches, and long-term management strategies. 
For instance, the risk of relapse is higher in anti-LGI1 
encephalitis than in anti-NMDAR encephalitis, often requiring 
long-term immunosuppressive therapy, whereas NMDAR 
encephalitis typically requires more intensive immunotherapy 
during the acute phase. In contrast, more intense 
immunotherapy is required for NMDAR encephalitis in the 
acute phase [14, 15, 16, 17]. Additionally, specific antibodies, 
such as anti-Hu or anti-Yo, may target screening for underlying 
tumors, aiding the identification of paraneoplastic syndromes 
and enabling timely cancer treatment [18]. However, a negative 
result does not rule out the diagnosis, and test sensitivity 
can vary depending on the specific antibody and type of 
sample. Therefore, research of antibodies should complement, 
rather than replace, clinical judgment, neuroimaging, 
electroencephalography, and cerebrospinal fluid analysis [12].
Several authors have reported that delayed initiation of 
immunotherapy is an important negative prognostic factor, 
highlighting the importance of timely and accurate diagnosis 
[19]. Titulaer et al. (2013) reported that early immunotherapy 
and avoiding ICU transfer are both independent predictors of 
favorable outcome [14]. Although large randomized controlled 
trials enrolling patients with NMDAR encephalitis are lacking, 
retrospective studies suggest that early diagnosis and treatment 
are associated with a good prognosis, fewer relapses, and milder 
signs and symptoms [5]. However, a consistent percentage 
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CSF may provide more accurate information on 
immunopathological processes in the central nervous system 
and enhances the accuracy of diagnoses [10–12]. For instance, 
approximately 14% of patients tested positive for anti-NMDAR 
antibodies in CSF may have negative results in the serum [12]. 
Additionally, serum tests can be influenced by immune activity 
elsewhere in the body or by cross-reactivity, which may lead 
to false positives and affect treatment decisions. Furthermore, 
a small proportion of healthy people may test positive for 
NMDAR antibodies in their serum [13].

ofpatients may require long-term care in the ICU, with increased 
risk of severe nosocomial pneumonia and/or other nosocomial 
complications [20]. Our patient was transferred to ICU due to 
hypoventilation, and developed a Serratia marcescens respiratory 
infection following intubation, promptly controlled with targeted 
antibiotic treatment. Thus, our case suggests that investigations 
for autoimmune encephalitis should be started as soon as possible, 
even at the Emergency Department, in patients presenting with 
psychiatric behaviors associated with neurological signs of 
encephalitis [15], as overall mortality rates for patients with 
NMDAR autoimmune brain disease are approximately 10%, 
rising to 15% for anti-NMDAR, anti-LGI1, or anti-GABABR 
encephalitis [16]. Patients with NMDAR encephalitis and ovarian 
teratomas frequently have more severe neurological signs at 
presentation. In such cases, early surgical treatment is mandatory 
for full recovery without recurrences [21]. An observational 
study reported that immunotherapy and tumor removal, when 
applicable, resulted in significant neurological improvement in 
81% of patients with a median follow-up of 24 months [9]. To 
investigate the possible presence of an underlying teratoma, our 
patient underwent a CT scan, revealing an oval fluid-cystic ovarian 
mass in the right ovary. Timely identification of a teratoma and 
its subsequent resection are associated with a significantly better 
prognosis, including faster neurological recovery and a reduced 
risk of long-term complications. Most cases of mature ovarian 
teratoma in young patients are asymptomatic and are typically 
diagnosed only when abdominal pain occurs due to complications 
such as torsion or rupture, which may constitute surgical 
emergencies [22]. In some cases, the tumor is identified following 
a diagnosis of autoimmune encephalitis [22]. Anti-NMDAR 
encephalitis is the most common form of autoimmune encephalitis 
associated with ovarian teratomas, although this is not invariably 
the case [21]. The prevalence of an underlying ovarian neoplasm 
in these patients ranges from 26.9% to 38% [21]. Although there 
are currently no guidelines recommending imaging screening for 
teratomas in young females, imaging is essential when patients 
present with abdominal pain, increased abdominal girth, or 
neurological symptoms [22, 23]. In clinical practice, a combination 
of imaging techniques is typically employed to screen for an 
underlying tumor. Pelvic ultrasound is often the preferred option, 
as it is widely available, safe, and relatively inexpensive. However, 
it can miss smaller or more complex lesions. Therefore, in these 
cases, CT or MRI is the choice for a more accurate diagnosis. 
Additionally, if CT or MRI are also negative, but clinical suspicion 
remains high, PET can help identify lesions with higher metabolic 
activity that might otherwise be overlooked [23]. Relapse occurs in 
approximately 10–25% of patients with anti-NMDAR encephalitis, 
especially in those who do not start immunotherapy or whose 
underlying remains unidentified [24]. Relapses can occur months 
or even years after the first episode, so long-term follow-up is 
needed [24]. This includes regular neurological investigations, 
monitoring for any psychiatric or cognitive changes, and periodic 
tumor screening. Diagnosing relapse early allows for timely re-
treatment and is linked to better outcomes [14, 24].
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In line with previous reports, immunotherapy and early excision 
of the tumor led to rapid control of neurological signs; one month 
after discharge, our patient was indeed completely asymptomatic 
[21]. In conclusion, anti-NMDAR encephalitis is an autoimmune 
process that can mimic primary psychiatric illness at presentation 
[5]. Correct and timely identification of patients with anti-
NMDAR autoimmune encephalitis remains challenging, and 
clinical suspicion must be put forth despite negative first-line 
instrumental or laboratory findings at presentation.
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