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Abstract 
Acute necrotizing encephalopathy (ANE) is a rare, rapidly progressive, and 
severe immune-mediated neurological disorder that frequently leads to severe 
neurological sequelae or mortality. Viral infection represents a common path-
ogenic factor, while cytokine storm constitutes the primary pathogenic mech-
anism. ANE is a distinct clinical entity characterized by specific clinical and 
imaging features. Immunomodulatory therapy and anti-cytokine interven-
tions represent effective treatment strategies for ANE. 
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1. Introduction 

Acute necrotizing encephalopathy (ANE) is a rare and severe form of acute en-
cephalopathy, mainly marked by seizures or altered consciousness. ANE often fol-
lows a viral infection, most commonly influenza, and typically involves multiple 
symmetrical lesions in the thalamus, brainstem, and cerebellum. ANE mainly af-
fects children under five [1], and is very rare in adults. This case report describes 
an instance of ANE that occurred without influenza infection. 

2. Case 

A 22-year-old male was admitted with a two-day fever and diarrhea, and impaired 
consciousness for half a day. The patient was comatose on arrival, unresponsive 
to stimuli, and uncooperative during examination. Both eyes showed vertical nys-
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tagmus and anisocoria. The patient’s medical history included hypertension, hy-
pertensive heart disease, hypercholesterolemia, hyperuricemia, hypokalemia, re-
nal insufficiency, and primary aldosteronism. On the day of admission, initial 
blood tests revealed elevated levels of white blood cells (WBC): 13.94 × 109/L; ab-
solute neutrophil count: 8.50 × 109/L; lactate dehydrogenase (LDH): 277 U/L; C-
reactive protein (CRP): 99.7 mg/L; and lactate (LAC): 10.77 mmol/L. On the sec-
ond day of admission, PMC-MetaCAP high-throughput sequencing for patho-
genic microorganisms was performed. Norovirus Genogroup II was detected in 
the patient’s peripheral blood. Simultaneously, testing for common adult respira-
tory viruses and enteroviruses via nucleic acid detection returned negative results. 
The patient was diagnosed with a norovirus infection. On the third day of hospi-
talization, cerebrospinal fluid (CSF) analysis showed increased concentrations of 
chloride (Cl): 139 mmol/L; glucose (GLU): 7.39 mmol/L; and trace total protein 
(mTP): 968 mg/L, with a normal WBC count. During the first two days after ad-
mission, both WBC count and procalcitonin levels continued to rise before sub-
sequently declining. CRP peaked on the first day and then gradually decreased 
thereafter. Imaging studies demonstrated the following findings: during the acute 
phase, CT showed symmetrical low-density areas in the bilateral thalamus with 
peripheral ring-shaped high-density shadows (Figure 1(A)), and the brainstem 
presented mixed high-density shadows with mottled changes, indicative of hem-
orrhage (Figure 1(B)). Corresponding MRI findings included mixed high signals 
in the brainstem on T2Flair (Figure 1(C)), symmetrical central low signals in the 
bilateral thalamus on T1WI, suggesting necrotic regions, and peripheral ring-shaped 
high signals, indicating subacute hemorrhage (Figure 1(D)). Additionally, T2Flair 
images displayed high signals with peripheral isointense or hypointense rings, 
suggestive of vasogenic edema (Figure 1(E)). Diffusion-weighted imaging (DWI) 
revealed target-like alterations (Figure 1(F)), while apparent diffusion coefficient 
(ADC) maps exhibited a characteristic three-color pattern, with central high sig-
nals indicating necrosis, intermediate low signals reflecting cytotoxic edema, and 
peripheral high signals representing vasogenic edema (Figure 1(G)). During the 
recovery phase, hemosiderin deposition was evident in the bilateral thalamus and 
brainstem on T2Flair (Figure 1(H), Figure 1(I)). ANE was diagnosed through a 
comprehensive evaluation of cerebrospinal fluid analysis, clinical laboratory tests, 
and imaging examinations. Upon admission, the patient received anti-infective 
therapy—intravenous ceftriaxone 2 g q12h, omadacycline 0.1 g qd, and intrave-
nous acyclovir 1 g q12h—as well as immunomodulatory therapy (hydrocortisone 
100 mg q8h + immunoglobulin 42.5 g). On hospital day 25, the patient’s inflam-
matory markers showed a downward trend: CRP 84.2 mg/L; white blood cell 
count 8.84 × 109/L; absolute neutrophil count 6.08 × 109/L; LAC 0.6 mmol/L; and 
procalcitonin (PCT) 0.2 ng/ml. A follow-up MRI of the head on March 2, 2025, 
demonstrated that perilesional edema around the abnormal signal foci in the bi-
lateral thalamus and brainstem had subsided, and the lesion extent had decreased 
compared to previous findings (Figure 1(H), Figure 1(I)). The patient’s condition 
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was stable, and transfer to a lower-level hospital was arranged for continued anti-
viral and anti-infective therapy. A follow-up MRI of the head on May 24, 2025, 
showed that perilesional edema around the abnormal signal foci in the bilateral 
thalamus and brainstem had largely resolved, and the lesion extent had signifi-
cantly diminished compared to prior imaging (Figure 2). 
 

 
Figure 1. CT and MRI in Patient with typical radiological findings of ANE. 

 

 
Figure 2. MRI findings in the thalamus and brainstem after two months of treatment. 
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3. Discussion 

ANE is a rare and severe neurological disorder characterized by rapid progression, 
resulting in high rates of disability and mortality. It is predominantly observed in 
young children subsequent to viral febrile illnesses [2]. This case report describes 
an adult patient with ANE. Current research suggests that the clinical manifesta-
tions, laboratory findings, and imaging features of ANE in adults are largely com-
parable to those observed in pediatric cases [3]. Most cases of ANE are sporadic. 
Familial and recurrent ANE are caused by mutations in the RANBP2 gene [4]. 
ANE patients commonly exhibit signs of systemic inflammatory response syn-
drome (SIRS), including shock, multiple organ failure (MOF), and disseminated 
intravascular coagulation (DIC). The disease progression typically involves three 
phases: a prodromal phase, an acute encephalopathy phase, and a recovery phase 
[2] [5]. The pathogenic mechanism of ANE remains unclear, but viral infection is 
the major predisposing factor. Common viruses include influenza A virus, influ-
enza B virus, and human herpesvirus type 6 [6] [7]. This case was attributed to 
norovirus infection, which differs from the commonly reported viral etiologies 
described in the literature. Furthermore, emerging evidence suggests that ANE 
associated with influenza viruses is more frequently accompanied by brainstem 
involvement compared to ANE secondary to non-influenza viral infections [8]. 
This case was induced by norovirus infection, which contrasts with the common 
viruses reported in the literature. Regarding imaging findings, the primary mani-
festations of ANE are multifocal and symmetrical brain lesions, predominantly 
affecting the thalamus, the tegmentum of the brainstem, periventricular white 
matter, and the cerebellum. Symmetrical lesions in the bilateral thalamus serve as 
a key diagnostic feature [4]. The imaging changes of ANE are a dynamic process, 
ranging from edema to hemorrhage, necrosis, and softening [9]. The dynamic 
changes and key features presented in the imaging of this case report are con-
sistent with previous literature reports. Given that ANE is an immune-mediated 
condition triggered by viral infection, its CSF typically lacks inflammatory changes. 
This characteristic can be utilized to distinguish ANE from necrotizing encepha-
litis [10]. Although there are no established treatment guidelines, early initiation 
of immunotherapy and combination anti-cytokine therapy may lead to relatively 
favorable outcomes [11]. Seven cases of adult ANE have been documented in the 
literature [2] [11]-[15]. We reviewed and summarized the clinical and imaging 
features of these cases, as presented in Table 1. All seven patients exhibited bilat-
eral thalamic lesions. Two patients received combined treatment with corticoster-
oids and intravenous immunoglobulin and achieved favorable outcomes. Early 
initiation of this therapeutic regimen was associated with improved prognosis. In 
contrast, the remaining six patients did not receive this combination therapy and 
unfortunately succumbed to the disease. In this case, the diagnosis of ANE was 
made at an early stage based on characteristic clinical presentations and imaging 
findings. A comprehensive treatment approach, including hormonal anti-inflam-
matory therapy and intravenous immunoglobulin administration, was implemented 
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to manage the cytokine storm phase. Once the patient’s condition had stabilized, 
he/she was transferred to a lower-level healthcare facility for continued manage-
ment. These findings are consistent with our case report. The presence of sym-
metrical bilateral thalamic lesions appears to be a characteristic neuroimaging fea-
ture of ANE, and combined corticosteroid and immunoglobulin therapy may of-
fer a potentially effective treatment option. These findings are consistent with our 
case report. 
 

Table 1. A literature review of clinical imaging findings in adult ANE. 

Literature Sex/age 
Clinical 

manifestations 
Laboratory 

examinations 
Etiology 

Bilateral 
thalamic 

lesion 

Hormone 
combined with 

immunoglobulin 
Prognosis 

[11] F/22 Epilepsy, coma 
IL-2, IL-6,  
IL-8 

COVID-19 Yes Yes 
Conscious, 
hemiplegia 

[12] F/70 
Epilepsy, louding 
of consciousness 

IL-6, CRP, 
LDH 

COVID-19 Yes None Dead 

[14] F/54 
Epilepsy, clouding 
of consciousness 

CRP, IL-6 CPT2 Yes None Dead 

[15] F/46 
Hyperpyrexia, 
exanthema 

Elevated RBC 
count 

AOSD Yes None Dead 

[2] M/19 Coma IL-6, CRP 

Administer a 
whole-cell 
inactivated 
virus vaccine 

Yes None Dead 

[6] F/66 Epilepsy, coma CRP HSV Yes None Dead 

[13] M/20 Coma ALT, AST H1N1 Yes None Dead 

4. Conclusion 

ANE is a rare and severe central nervous system disorder characterized by rapid 
onset, poor prognosis, and a high rate of neurological disability. Although it pre-
dominantly affects children, it can also occur in adults, albeit rarely. By presenting 
this case of adult-onset ANE, we aim to highlight the importance of considering 
ANE as a potential diagnosis when managing patients with a recent history of 
prodromal infections—particularly viral illnesses—who present with high fever 
and altered mental status. Furthermore, this case underscores that gastrointestinal 
infections may also serve as a trigger for ANE. Prompt initiation of combined 
treatment with corticosteroids and intravenous immunoglobulin may be effective 
and could help prevent therapeutic delay. 
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