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             Introduction

S
ARS-CoV-2 infection is benign in most 
pediatric patients [1]. However, its clinical 
course in children is highly variable, with 
many asymptomatic or monosymptomatic 
cases [2]. It has been established that 
the SARS-CoV-2 virus has neuroinvasive 
properties [3]. Two mechanisms were 

proposed to explain how SARS-CoV-2 may induce 
neurological damage: direct viral infection of nervous 
system through ACE2 receptors and inflammatory 
injury mediated by cytokines release; also, 
neurological manifestations may be part of a MIS-C 
[4]. Regarding neurological involvement in COVID-19, 
severe neurological manifestations (encephalopathy, 
meningoencephalitis, stroke, seizure, Guillain-Barre 
syndrome, acute disseminated encephalomyelitis) 
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Case Report

In the fifth’s SARS-CoV-2 infection peak, although extended vaccination, still there 
is some reports of neurologic complications of covid-19 in children like adult. 
Though often we expose to benign neurologic features but sometimes there 
is unusual clinicoradiologic presentation. Thus, report of uncommon neurologic 
manifestations can help us to better understand of main pathophysiology in
 pediatric brain involvement.
In this report, we present a five-year- old previously healthy girl that arrive to 
our hospital with fever, vomiting and loss of consciousness, on lumbar puncture 
there was mild protein elevation without poleocytosis and nasopharyngeal swap 
PCR for COVID-19 was positive. Brain imaging 10 hours after admission,  
revealed findings suggestive of acute necrotizing encephalopa thy (ANE).   
In spite of extensive brain involvement, after prompt initiation of high 
dose methylprednisolone and IV immunoglobulin, there was dramatic 
improvement after 3 months’ follow-up. To our knowledge, this is the first Iranian 
report and the second report on the w orld.
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have been reported mainly in adults [5], while a few 
cases have been described in children. 
Acute necrotizing encephalopathy is one of the 

uncommon and possibly rare manifestations after 
COVID-19 infection that present in adult [6] and 
pediatric [7]. Herein, we report the first Iranian but 
the second one’s in the world, that prompt treatment, 
despite extensive brain involvement, led to dramatic 
improvement at the follow-up study.

Case presentation

A previously healthy 5-year-old girl, brought to our 
hospital with history of fever, recurrent vomiting, and 
loss of cosciousness since three days before admission; 
initial examination revealed mild fever, moderate 
tachycardia and other vital signs were normal. The 
patient GCS(glasgow coma scale) was 7, and she had 
third and six nerve palsy, deep tendon reflexes were 
brisk, also bilateral babinski sign was observed. In 
general assesment, we didn’t see any abnormal signs. 
Blood sample was sent for early evaluation and urine 

toxicology for complete assesment, also brain CT scan 
was done and showed mild symmetric hypodensity 
on both thalamus. 10 houre’s after admission, brain 
MRI was done and showed increased symmetric and 
heterogenic signal intensity in thalamus, basal ganglia 
and brain stem include midbrain and pons (Fig. 1).
After this, the patient underwent lumbar puncture, 

then on CSF(cerebrospinal fluid) analysis, cell 
count and glucose were normal except mild protein 
elevation. On laboratory exam, revealed mild 
leukopenia with severe lymphopenia in addition to 
mild elevation of liver enzymes;  other laboratory 
tests had been explaiend in detail (Table 1). 
In the second days of admission, we begin to start 

a high dose methylprednisolon and IV immnoglobulin 
in combination, because based on clinical and 
radiological findings and also initial results of CSF 
exam, the patient is suspect to acute necrotyzing 
encephalopathy diagnosis.
On her follow-up, nasal swap specimen for SARS-

COV2 polymerase chain reaction (PCR) was positive 
but CSF PCR for herpes simplex1 and 2, ebstein bar 

 

 

 

 

Figure 1. Brain MRI at presentation 

   

   
 
Lab data   
WBC  5000 
Hb  12.7 
Plt  113000 
Ast  92 
Alt  92 
LDH  633 
Ammonia  59 
Lactate  1.3 

CSF Analyze 
Sugar=75 
Protein=58 

Cell=0 
D‐Dimer  1014 
Crp  6.5 
Esr  13 
Nasal swap PCR for COVID‐19  Pos. 
 CSF PCR for HSV, EBV, INFLU.COVID  Neg. 

Table 1. Main lab data

Fig. 1. Bilateral thalamic swelling with areas of high T2W (A, B) and FLAIR (C) heterogeneous signal intensity with basal ganglia in-
volvement and restricted diffusion (D). Other areas of similar abnormal signal are also seen at the midbrain and pons (B). 
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virus, influenza virus, and also SARS-COV2 were 
negative, thus we discontinoued IV acyclovir, and start 
to occupational and physical therapy furthermore 
supportive care. 
The girl was consciouss in forth days and extubate 

with succes, in the next day she interact to her 
mother. Two weeks after treatment the patient 
was alert and discharged by recommendation to 
occupational therapy. 3 month’s later, her cognition 
was near normal, she walks with aid, and some 
neurologic impairment such as mild left side dytonia, 
and strabismus reside (Fig. 2).

Discussion

As regards pediatric COVID-19 cases, unlike the clinical 
presentation of adult patients, a systematic review 
showed that the most commonly reported symptoms 
are fever, cough, pharyngitis and rhinorrhea; other 
frequent symptoms are headache, myalgia, rash, 
conjunctivitis,
syncopal episodes and gastrointestinal manifestations 

such as vomiting, diarrhea, abdominal pain and 
difficulty in feeding [8, 9].
Despite common neurologic manifestation after 

COVID-19 exposure, there are some uncommon and 
rare neurologic presentation often in adults, But in 
children, it was less. In spite of two years after SARS-
COV2 pandemic and extensive vaccination, there are 
increasing number of this report. This uncommon 
manifestation can be a part of multisystem involvement 
like MIS-C [10], or including isolated CNS involvement; 
such as our report that to our knowledge, is the first 
report in Iran and the second one’s in the world.
Possible mechanisms that could be contribute to CNS 

injury after SARS-COV2 exposure include: direct viral 
injury to neural cells, vascular endothelial injury and 
inflammatory and autoimmune injury [4].

In our case, base of initial clinical findings (focal 
deficit, loss of consciousness) and radiological 
findings (symmetric involvement in thalamus, basal 
ganglia, and brain stem), 2 folds increasing in liver 
enzyme, and positive findings in nasal swap for COID-
19, most possible diagnosis was post-COVID-19 acute 
necrotizing encephalopathy; and other diagnosis such 
as Reye syndrome (ammonia and blood glucose were 
normal in this patient), hemolytic-uremic syndrome 
(platelet and urea were normal in this case), 
encephalitis (CSF PCR for viral markers was normal, 
without poleocytosis), probably ruled out [11, 12, 13]. 
On the other hand, in available studies (although often 
there are case reports or case series), age 4 or higher, 
less elevation of liver enzyme, low score on brain 
imaging, and prompt initiation of immunotherapy less 
than 24-48 hours, were accompanied with favorable 
outcome [14]; it seems, in our case because of factors 
that mentioned above and also early and concomitant 
initiation (less than 48 hour) of methylprednisolone 
and IVIG, there was a significant and hopeful 
improvement at the follow-up. 
It should be noted that usually there is some lag 

before initiation of immnomodulator treatment, 
because of concerning about possible viral shedding 
and also delay on reaching to CSF PCR results. [15]
After 3 months’ follow-up with occupational and 

speech therapy, the patient cognition was near 
normal, she could to walk with aid and also feed 
alone, although there was some right-hand dystonia 
and strabismus. 
Thus, we believe that prompt initiation of steroid, 

particularly in combination with IVIG, if there is 
high suspicion for post-COVID ANE base on clinical, 
radiological, and laboratory findings, (probably 
because of autoimmune mechanisms) can be 
lifesaving and can lead to significant improvement; 
although it should be considered that this is a case 
report and needs to more extensive studies in the 
future.

 

 

 

 

Figure 2. Brain MRI after 3 months’ follow‐up 

 

 

 

Fig. 2. After 3 months’ follow-up, brain MRI revealed regressive course of the size of the previously noted bilateral thalamic, basal 
ganglia (A) and also brain stem (B, C) areas of signal changes and the surrounding edema. The lesions show facilitated diffusion at 

the current study (D).
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Conclusion

In the base of recent reports of ANE following SARS-
COV2 in adult and children, it seems that COVID-19 
should be added to other responsible virus in the 
literature, as presumed cause of acute necrotizing 
encephalopathy. 
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