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Introduction

The COVID-19 pandemic caused by the SARS-CoV-2 virus 
has the potential to be fatal, particularly in adults all over the 
world. Although the typical clinical presentation of the infec-
tion is fever, weakness and respiratory system symptoms such 
as cough and shortness of breath, neurological manifestations 
may occur. Adults may develop ischemia and intracerebral hem-
orrhage as a result of SARS-CoV-2 infection, according to the 
literature [2]. In contrast, neurological impairment in children 
has been reported infrequently [2,6,7]. We present a rare case 
of Acute Necrotic Encephalopathy (ANE) caused by SARS-CoV-2 
infection in a 2-year-old child.

Case presentation

A 2-year-old girl presented the emergency room with weak-
ness and a high fever after five days her father was diagnosed 
with COVID-19. Her medical history was unremarkable. Except 
for her body temperature of 38.5 degrees Celsius, her physical 
examination was unremarkable. Because his father had a his-
tory of COVID-19, she was tested with a nasal swab PCR and di-
agnosed with COVID-19. She was admitted to the pediatric unit 
for observation and treatment. On the fourth day of follow-up, 
non-contrast brain Computed Tomography (CT) and Magnetic 
Resonance Imaging (MRI) were performed after a tendency to 
sleep was observed. She also had seizures of licking, smack-
ing, and swallowing. On the CT images, there were scattered 
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hypodense areas in the cerebellum and bilateral thalamus (Fig-
ure 1a and 2a). T2-weighted (T2WI) (Figure 1b) and fluid-atten-
uated inversion recovery (FLAIR) images (Figure 2b) from MRI 
revealed hyperintense areas in the same locations as CT. The 
cerebellum and bilateral thalamus showed restricted diffusion 
on Diffusion Weighted Images

(DWI) (Figure 1 and 2). Bilateral thalamic peripheral rim en-
hancement was also observed. (Figures 2e and f). Polymerase 
Chain Reaction (PCR)–based testing of Cerebrospinal Fluid (CSF) 
revealed herpes simplex virus 1 and 2, varicella zoster and SARS 
CoV-2 virus were negative. But she was diagnosed with acute 
necrotic encephalopathy with clinic and imaging features.

Figure 1: (a) axial non-contrast CT image revealed scattered hy-
podense areas in the cerebellum. On axial T2WI (b), the lesions 
were hyperintense and restricted diffusion was present in the 
same areas on DWI (c) and ADC map (d). 

Figure 2: Axial non-contrast CT image (a) demonstrates bilateral 
symmetrical hypodense lesions in the thalamus. On axial FLAIR im-
age (b), the lesions are hyperintense. Restricted diffusion is pres-
ent on on DWI (c) and ADC map (d). The thalamic lesions reveal 
thin pheripheral rim like enhancement on axial pre and post con-
trast T1WIs (e,f).

Discussion

Although COVID-19 infection is typically identified by respi-
ratory symptoms, it can also result in neurological complica-
tions [1]. The rise in the number of cases during the pandemic 
has revealed the need to learn more about neurological compli-
cations in children and adults. However, there is still a scarcity 
of information about neurological complications, particularly in 
children [2]. There are some cases of COVID-19-related ANE in 
the literature, but the majority of them are in adults [1,3-5]. To 
the best of our knowledge, there have been only a few reports 
of acute necrotic encephalopathy (ANE) in children associated 
with COVID-19 in the literature [6,7].

Acute Necrotic Encephalopathy (ANE) is a relatively uncom-
mon neurological complication of SARS Cov-2 infection [6]. The 
etiology and pathophysiology are not well understood [8]. It has 
been proposed in several hypotheses that it may develop as a 
result of cytokine storm or virus-induced endothelial damage to 
the blood-brain barrier [1,6].

Seizures, vomiting, and loss of consciousness are common 
symptoms of ANE after 12-72 hours of viral infection. These 
symptoms, however, are not unique to ANE. Some cases in the 
literature revealed that PCR assays can only rarely detect patho-
gens in CSF [9]. As a result, neuroimaging plays an important 
role in diagnosis. Bilateral distributed hypoattenuation on brain 
CT and T2WI/FLAIR hyperintensities on MRI in the cortex, peri-
ventricular white matter, thalami, basal ganglia, brain stem, and 
cerebellar hemispheres are typical findings. Restricted diffusion 
can be seen on Diffusion Weighted Imaging (DWI) in the same 
areas, which is a sign of necrosis. Contrast-enhanced images 
may show peripheral rim enhancement. Susceptibility-Weight-
ed Images (SWI) can also show whether there is a hemorrhagic 
component [1,4,5].

The first option in the differential diagnosis is Acute Dis-
seminated Encephalomyelitis (ADEM). It results in asymmetric 
and ill-defined lesions in the periventricular and basal ganglia, 
whereas ANE results in symmetric, well-defined lesions, partic-
ularly in the bilateral thalamus [4].

There is no specific treatment for COVID-associated acute 
necrotic encephalopathy at the moment. High-dose corticoste-
roids, polyvalent immunoglobulins or plasmapheresis can be 
used to treat the condition, but they will be more effective if 
diagnosed and treated early [3,4,6].

Despite the fact that ANE is rarely reported, as in this case, 
it is important to remember it as a possible complication in the 
pediatric population to allow for prompt diagnosis and treat-
ment.

All procedures performed in studies involving human par-
ticipants were in accordance with the ethical standards of the 
institutional and/or national research committee and with the 
1964 Helsinki declaration and its later amendments or compa-
rable ethical standards. Written consent was acquired from the 
child’s parents. 
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