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ARTICLE INFO ABSTRACT

Article history: Acute necrotizing encephalopathy is a rare, severe neurological condition, characterized
Received 18 September 2024 by symmetrical necrotic brain lesions affecting the thalamus, cerebral white matter, brain
Revised 27 September 2024 stem, and cerebellum. Diagnosis relies on characteristic clinical and radiological features.
Accepted 28 September 2024 We describe a 10-month-old female infant presenting with multiple seizures following a

brief febrile upper respiratory illness. MRI of the brain showed bilateral symmetrical abnor-
mal signal intensities involving both thalami and caudate nucleus, consistent with ANE.

Keywords: Management of ANE is symptom-related but high-dose steroids and IVIG have been used.
Acute necrotizing encephalopathy This case highlights the importance of recognizing ANE beyond its usual geographic distri-
Case report bution. Early recognition and prompt management help improve outcomes.

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

ANEis rare and it has mostly been described in Asian popu-

Introduction lation with very few cases reported in Africa [2-4]. The highest
incidence is among children between 6 and 11 months, but the

Acute necrotizing encephalopathy (ANE) was described in age range of reported patients is from 5 months to 11 years. A

Japanese children by Mizuguchi et al in 1995. It is character-  few cases in adults have been reported in some parts of the

ized typically by symmetrical necrotic brain lesions affecting world [2,5].

the thalamus, cerebral white matter, brain stem, and cerebel- There is no specific etiology for ANE, but it has been linked

lum [1]. to viral infections [6-9]. Although most cases are sporadic,

Abbreviations: ANE, Acute necrotizing encephalopathy; MRI, Magnetic resonance imaging, PCR, Polymerase chain reaction, CSF, Cere-
brospinal fluid, CT, Computed tomography scan, IVIG, Intravenous immunoglobulin, SARS-CoV-2, Severe acute respiratory syndrome
coronavirus 2, CPT2, Carnitine palmitoyl transferase 2, RANBP, RAN binding protein 2, HHV-6, human herpesvirus-6.
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specific genetic mutations encoding the nuclear pore pro-
tein RANBP2 (RANBP2) as well as thermolabile polymorphisms
in the CPT2 gene have been linked to familial susceptibility
[10].

Based on genetic predisposition and infectious triggers, as
well as evidence of elevated cytokines that respond to high-
dose steroids and immunoglobulin, ANE may be autoimmune
in origin [11].

The most common clinical manifestations are new-onset
seizures and altered mental status, within 72 hours follow-
ing an acute febrile viral illness, especially respiratory dis-
eases [10,12-14]. Most common laboratory findings include in-
creased serum liver transaminases and elevated cerebrospinal
fluid (CSF) proteins [7,9,14]. Radiological findings on magnetic
resonance imaging (MRI) mostly show increased T2 signal
density in both thalami, with or without the involvement
of the tegmentum, putamen of basal ganglia, periventricu-
lar white matter, cerebellar medulla, and mammillary bodies
[2,12].

The diagnosis of ANE is solely based on characteristic clin-
ical and radiological features as proposed by Mizuguchi et al.
[1,2].

Management of ANE is nonspecific and mainly tailored to
the symptoms of the patient. There are several reports of suc-
cessful use of steroids and intravenous immunoglobulins [7,9].

ANE’s prognosis remains guarded but has improved due to
modernized diagnostic tools and advances in intensive care.
The neurologic sequelae are mild or nonexistent in patients
over 4 years old presenting with normal or mild liver enzymes
[2]

We report a case of ANE in an infant of East African ori-
gin following a mixed bacterial and viral infection. It is impor-
tant for physicians in this region to promptly recognize ANE
for early imaging and management to minimize neurological
complications.

Case presentation

We received a female infant, who arrived after a 2-week ad-
mission at a referring hospital. She initially presented with
fevers, cough, and a runny nose, which were treated as
pharyngitis. On the second day of her illness, she experienced
multiple seizures and loss of consciousness. CSF analysis
was reported to have high protein levels. She was treated for
meningitis and received 1 dose of Intravenous immunoglob-
ulin (IVIG) during her illness. After 2 weeks of treatment, she
was brought to our hospital by her parents.

She was born at full term by elective caesarean section as
the first of a set of twins. Her antenatal and postnatal his-
tory were unremarkable. She was not exclusively breastfed
but was adequately immunized according to the national pro-
gram. The Measles-Rubella vaccine was received 2 weeks be-
fore the onset of symptoms. She had normal developmental
milestones before the onset of seizures. Her female twin sib-
ling is alive and well. There is no history of similar illness in
the family, nor is there a history of consanguinity.

On examination, she had an initial Modified Glasgow Coma
Score of 7 (Eye - 2, Verbal - 2, Motor - 3), rigid upper and lower

limbs, and weight for length and age were above 50th centile.
She had hypertonicity of lower limbs with brisk reflexes on
the left lower limb and clonus of the right lower limb.

At admission, laboratory investigations revealed leuco-
cytes (white blood cell count) of 6.3 x 10° (normal <16 x 10°),
with hemoglobin count of 12.0 g/dL (normal 10.7-131 g/dL),
platelet count 694 (normal 150-450), a C-reactive protein con-
centration of 0.11 mg/L (normal 0.5-5 mg/L), elevated Aspar-
tate Transaminase /AST of 81 IU/L (normal 0-32 IU/L), slightly
elevated Alanine Transaminase of 38.01 IU/L (normal 0-33
IU/L), normal Blood Urea Nitrogen, normal Serum Creatinine,
normal sodium, potassium and chloride levels in serum. Ar-
terial Blood Gas was normal with a pH of 7.42 and Lactate of
1.6 mmol/L. CSF Lactate Dehydrogenase was 21 U/L (normal
range: <40 U/L). Serum Organic Acid panel was done which
was negative for all the amino acids tested. Urine analysis was
normal. CSF analysis showed normal protein and glucose lev-
els, no bacteria or yeast seen on gram staining, and no acid-
fast bacilli on Acid-fast bacilli staining. Blood, Urine, and CSF
cultures were done which all did not grow any pathogen. A Fil-
mArray Meningoencephalitis Panel analysis was done which
detected Streptococcus Agalactiae and Human Parechovirus
(A nested multiplexed nucleic acid test for qualitative detec-
tion and identification of multiple bacterial, viral, and fungal
pathogens from CSF).

MRI with contrast of the brain was then done which
showed bilateral symmetrical abnormal signal intensities in-
volving both thalami and caudate nucleus. There were bi-
lateral cystic areas at the centrum semiovale and superior
white matter, bilateral parasagittal areas and left cerebellum.
A more detailed description of the images has been shown as
in Figs. 1-4.

The patient’s neurologic function slowly improved with
regular physiotherapy and was discharged after 2 weeks of
treatment. However, at discharge, she had not regained the
ability to sit, control her neck, or speak comprehensibly. She
was scheduled for regular rehabilitation clinic follow-up with
regular physiotherapy.

Discussion

ANE of childhood is a disease that occurs mostly, but not lim-
ited to, children under 2 years who were previously healthy
with no neurological conditions but have a preceding mild vi-
ralillness. It has an insidious onset and rapid progression [1,6].
Our patient was thriving well prior to the disease. She had a
prodromal phase with a febrile respiratory illness and a sud-
den onset of seizures within 48 hours which is characteristic
of cases reported with ANE.

Common viral infections associated with ANE reported in-
clude influenza A and B, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), herpes simplex virus, human
herpesvirus-6 (HHV-6) and enteroviruses. Very few cases have
reported bacterial infections with mycoplasma pneumoniae
preceding ANE [8,9,11]. Our case was diagnosed with strepto-
coccus agalactiae and parecho virus infection in the CSF anal-
ysis, which were possible triggers to the ANE.
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Fig. 1 - Unenhanced axial brain MRI images T1W (A), T2W(B) and FLAIR (C) show bilateral abnormal signal intensities
involving both the thalami which appear relatively symmetrical. The signals appear hyperintense on T1W, heterogeneously
hypointense with areas of hyperintensity on T2W and hyperintense on FLAIR (Arrows).

Fig. 2 - Bilateral abnormal signal intensities involving both the thalami. Axial images of the brain DWI (A), ADC (B), and GRE
(C). These signals show restricted diffusion on DWI/ADC and areas of blooming on GRE sequences in keeping with blood

products (Arrows).

Fig. 3 - Enhanced brain MRI images axial (A), Sagittal (B) and coronal (C) Bilateral abnormal signal intensities involving both
the thalami which appear relatively symmetrical. These areas show heterogeneous but avid enhancement post contrast
(straight arrows). Note these signal abnormalities are also demonstrated at the bilateral head of caudate (curved arrows)

ANE may exhibit symptoms similar to those of metabolic
and immune-mediated disorders due to a triggering environ-
mental factor, but its pathophysiology remains unknown [3].
Our patient had an inciting illness, but the radiological find-
ings did not indicate widespread encephalitis typically seen
in autoimmune conditions. Patients usually present with ful-
minant neurological deterioration and intractable seizures.
Mizuguchi proposed specific criteria to diagnose ANE [1,2]. Our

patient met the criteria for diagnosis. However, it is not un-
common for patients to have normal CSF values and meet the
typical clinical and radiological features of ANE [3,7]. Our pa-
tient had elevated Protein on CSF analysis and other parame-
ters normal.

There is genetic and epigenetic predisposition to ANE,
which is explained by the geographical differences in inci-
dence of the disease and associated mutations in RANBP2 and
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Fig. 4 - Axial FLAIR images of the brain. Focal areas of increased signal on FLAIR midbrain and pons (A) AND (B) with cystic
areas adjacent (Arrows) which could represent cavitation. Bilateral cystic changes (arrows) were noted at the bilateral
centrum semiovale and superior white matter (C) bilateral parasagittal areas and left cerebellum (D).

CPT2 genes. Racial predilection has been suggested as it is
more common in Asian children than other parts of the world.
There is 1 case reported from Tanzania, East Africa. History
of consanguinity is postulated to play a role and there has
been cases reported of familial presentation with recurrent
ANE [2-4,10,12,15]. However, further studies are recommended
to identify the genetic predispositions of ANE. Our patient was
born to an East African parent; hence it is a rare occurrence in
this geographical area.

Typical neuroimaging features in ANE in the acute phase
are symmetrical bilateral gray matter lesions in the thala-
mus, brainstem tegmentum and cerebellar dentate nucleus
with edema that causes necrosis of the neurons and glial cells.
There are also oedematous white matter lesions. No inflam-
matory cells are present, distinguishing this from other in-
flammatory encephalitides [2,12]. Our patient exhibited sym-
metrical thalamic and caudate signal intensities on T2W, T1W,
and Flair images, consistent with typical findings in ANE.

Patients with ANE have been treated with steroids and
IVIG. However, addressing the underlying disease with appro-
priate antibiotics and antiviral medications is also part of the
treatment approach [4,12,16]. Our patient received 1 dose of
IVIG (1 g/kg), antibiotics, and acyclovir.

Long term outcome is variable. About 30% of patients die,
40% will have moderate to severe neurological sequalae and
30% will have none or mild sequelae. Most apparent neurod-
eficits are motor abnormalities like intentional tremors, ataxic
gait, scanning or slurred speech, athetosis or choreoathetosis,
hemiparesis, abducens palsy and extraocular dysmotility and

muscle rigidities. All these features are attributable to focal le-
sions in the thalamus, cerebellum and brainstem tegmentum
[2,11,12]. Patients with near-complete resolution of neurora-
diological findings have better prognosis with none or mild
long term deficits while patients with hemorrhage and necro-
sis will have poorer prognosis [16]. Our patient had improve-
ment in limb rigidity, ability to swallow and responsiveness
to touch and pain stimuli. She was scheduled for continued
physiotherapy and neurology clinic follo-ups.

Conclusions

This case report brings forth awareness of this condition in
our geographic location which is not common. Our patient
had mixed pathogen exposure of streptococcus agalactiae and
parechovirus which is a rare cause of ANE. It is important for
physicians to consider the typical history of this condition, so
that prompt management and appropriate neuroimaging can
be done to arrive to a correct diagnosis.
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