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ABSTRACT

VASUDHA BATTULA', VAISHNAVI PANTHAM?, CHANDRASEKHAR PATIL3,

 Case Series
Acute Necrotising Encephalopathy
of Childhood: A Case Series with
Emphasis on Radiological Features

Acute Necrotising Encephalopathy (ANE), also known as Acute Necrotising Encephalopathy of Childhood (ANEC), is a rare
and fulminant encephalopathy, usually triggered by viral infections, characterised by rapid neurological decline and distinctive
neuroimaging features, particularly bilateral thalamic involvement. The authors, here present three cases of ANE, one with a rapid
catastrophic presentation with shock, seizures and encephalopathy, where the 10-month-old male child had uncal herniation
within four hours of admission, the second one involved eight-year-old boy who had acute encephalopathy and seizures, and
the third one who was an adolescent female aged 17 years, had a less severe presentation of mild irritability and aphasia. The
present case series underscores the pivotal role of Computed Tomography (CT) and Magnetic Resonance Imaging (MRI) in early
diagnosis of ANE. The case series also highlights the importance of early, aggressive immunomodulation to achieve favourable

outcomes in ANEC.
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INTRODUCTION

The ANEC is a fulminant encephalopathy caused by parainfectious
immune flare-up with a characteristic clinical and radiological picture.
Clinical presentation starts with prodromal viral illness such as fever,
coryza or gastroenteritis, followed by rapidly worsening sensorium
and seizures [1].

CASE SERIES

Case 1

A 10-month-old previously well, developmentally appropriate male
infant was brought in with a history of fever, coryza and cough for
four days. He had a history of drowsiness for a day and four episodes
of brief generalised seizures followed by a prolonged generalised
seizure. The baby was taken to the local hospital, and there he
received a loading dose of levetiracetam (60 mg/kg), was started on
adrenaline infusion in view of shock, intubated and was referred to
our hospital. On arrival at the hospital, the temperature was normal,
Saturation of Peripheral Oxygen (SpO,) was 99% on bag and tube
ventilation, blood sugar was 134 mg/dL, and Blood Pressure (BP)
was 140/95 mmHg. Two-Dimensional Echocardiography (2D ECHO)
revealed poor Left Ventricular (LV) function and septal akinesia, and
neurologically glascow cloma scale of E1ViM1 (Eye opening none,
Verbal- intubated, Motor- none).

In the emergency room, the child was started on osmotic therapy
with 3% normal saline and loaded with phenobarbitone in view of
recurrent seizures. He was started on intravenous ceftriaxone (100
mg/kg), vancomycin (20 mg /kg per dose) and doxycycline (4.4 mg/
kg/day) for covering central nervous system infections. Milrinone was
started for poor ventricular function. CT scan of the brain revealed
diffuse hypodensities involving bilateral central and periventricular
white matter, thalami, inferior pons, and posterior vermis [Table/Fig-
1a-d]. There is a mild patchy internal haemorrhage seen involving
the bilateral thalami [Table/Fig-1e]. MRI was deferred in view of poor
haemodynamic status requiring inotropes. The imaging features
were consistent with ANE. In the Paediatric Intensive Care Unit
(PICU), the child was ventilated, adrenaline and milrinone infusion
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[Table/Fig-1]: a,b) Axial non-contrast images showing diffuse hypodensities involving
bilateral central and periventricular white matter (white arrows); ¢,d) shows hypodensities
involving thalami, inferior pons, posterior vermis (white arrows); €) depicts mild patchy
internal haemorrhage seen involving bilateral thalami (orange arrow).

were continued, and the child was given neuroprotective care.
Cerebrospinal Fluid (CSF) tapping could not be performed in view of
posterior fossa oedema on imaging. Blood investigations revealed
normal blood counts with mild anaemia, transaminitis {Serum
Glutamic-Oxaloacetic Transaminase (SGOT)- 942 U/L and SGPT-
277 U/L}, normal renal function, and a negative C-Reactive Protein
(CRP). Injection of methylprednisolone (30 mg/kg/day) was given,
as imaging was suggestive of ANEC and infection parameters were
negative. Baby developed features of brainstem dysfunction within
four hours of admission in the form of dilated pupils, lack of cough
and lack of spontaneous efforts and succumbed in 12 hours.

Case 2

An eight-year-old boy presented with fever, coryza and loose
stools for two days. He developed four to five episodes of
seizures on day 2 of iliness. He had an active seizure and irregular
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breathing when he was received in the emergency room. He
was intubated, loaded with levetiracetam (60 mg/kg) followed
by phenytoin (20 mg/kg) as per status epilepticus guidelines,
shifted to PICU and started on mechanical ventilation and
neuroprotective care.

Initially, investigations done, complete blood picture, renal
function tests and CRP were normal. He had mild transaminitis
{SGOT- 210 U/L and Serum Glutamic Pyruvic Transaminase
(SGPT)- 61U/L}. He was started on antibiotics, osmotherapy
{3% Sodium Chloride (NaCl)}, maintenance antiepileptics and
sedation. In view of left ventricular dysfunction, the child was
started on adrenaline infusion. MRI brain with contrast study
revealed abnormal hyperintensities in bilateral thalami and bilateral
central, periventricular white matter. These lesions showed
diffusion restriction on Diffusion-Weighted Imaging (DWI), and
thalamic lesions showed peripheral post-contrast enhancement
[Table/Fig-2a-d]. The radiological features are characteristic
of ANEC. CSF procedure was not performed due to elevated
intracranial pressure. Viral Polymerase Chain Reaction (PCR)
panel for respiratory secretions was positive for influenza A.
Oseltamivir was started. He was also started on Inj. methyl
prednisolone (30 mg /kg per day in 100 mL 0.9 saline over 4 hours),
Intravenous Immunoglobulin (IVIG) (2 gm/kg over 10-12 hours)
and Inj. Tocilizumab (12 mg/kg) on day 1 of admission. Milrinone
infusion (0.5 pg/kg/min) was administered to improve LV function.
He was started on levosimendan (on day 2) infusion of 0.05mcg/
kg/min, gradually increased to 0.2 mcg/kg/min for 24 hours. His
serial Electroencephalograms (EEGs) were seizure-free, and his
sensorium began to improve. His LV dysfunction persisted, and
further immunomodulation was planned after discussing with
an immunologist. He was given anakinra 3 mg/kg twice a day
subcutaneously on day 4 of admission. Inotropes were gradually
tapered and stopped, and the patient was extubated after two
days. He was unaware of his surroundings, had no speech,
had swallowing difficulty and was unable to sit after extubation,
but had consistent neurological recovery day by day. He was
discharged home after 10 days of admission on Nasogastric (NG)
feeds, physiotherapy and swallowing exercises. He was able to
recognise parents, started interacting with them, came off NG
feeds by the 2" week review, and was able to walk by 4 weeks.

[Table/Fig-2]: a) Axial T2WI; and b) FLAIR image showing symmetrical hyper in-
tensities involving bilateral thalami (arrows); ¢) DWI image showing diffusion restric-
tion in bilateral thalami (arrows); d) axial contrast image showing irregular peripheral
enhancement of thalamic lesions (arrows) suggestive of central necrosis. Imaging
features of bilateral thalamic lesions, with diffuse restriction and central necrosis, are
consistent with ANEC.
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Case 3

An adolescent girl aged 17 years, weighing 50 kg, was brought
to the emergency department with fever for three days, coryza
and vomiting for two days and sudden onset of inability to speak
(aphasia) for afew hours. There was no history of headache, seizures,
limb weakness, abdominal pain, or burning micturition. She was
irritable when awake and preferred to sleep. Her haemodynamics
were stable.

The complete blood picture showed mild haemoconcentration,
normal counts, and a platelet count of 1.2x10%uL. There was
transaminitis, with SGOT of 850 U/L and SGPT of 450 U/L.
Activated Partial Thromboplastin Time (aPTT) was 62 seconds
(prolonged) with normal prothrombin time and serum ammonia.
CRP was negative, and her dengue Non-Structural Protein 1 (NS1)
rapid test was positive.

MRI of the brain demonstrated near-symmetrical multifocal patchy
T2-weighted Fluid-Attenuated Inversion Recovery (T2/FLAIR)
hyperintensities with diffusion restriction involving the bilateral
centrum semiovale, high frontoparietal lobes, anterior and posterior
periventricular white matter, bilateral thalami and occipital lobes, the
right lateral occipitotemporal gyrus. Subtle blooming was noted in
both thalami, with thick peripheral rim enhancement in the thalamic
lesions, along with mild compression of the floor of the right side of
the fourth ventricle. Overall imaging findings were characteristic of
ANE [Table/Fig-3].

[Table/Fig-3]: a,b) Fluid Attenuated Inversion Recovery sequence (FLAIR) shows
subcortical hyperintensities in bilateral high frontal parietal lobes, right occipital lobe
and bilateral thalami (arrows); ¢,d) DWI images depict diffusion restriction in bilateral
thalami and subcortical frontoparietal lobes (arrows); e) Post-contrast image show-
ing peripheral enhancement in bilateral thalamic lesions with central non-enhancing
areas, which represent central necrosis (arrows). Note blooming (haemorrhage) in
bilateral thalami in Susceptibility Weighted Image (SWI) in figure f) (arrows).

The CSF was not performed due to the risk of herniation. She was
started on anti-oedema measures, pulse i.v. methylprednisolone
(1 gram/day-maximum dose per day) and Intravenous immuno-
globulin (1 gm/kg). She remained haemodynamically stable, but
there was no improvement in sensorium in first 60 hours. Further
immunomodulation was planned, but the patient left against medical
advice and cannot be followed-up.

DISCUSSION

The ANE is an uncommon, fulminant parainfectious encephalopathy
first recognised by Mizuguchi M et al., in 1995. It is a parainfectious
encephalopathy with a rapidly evolving course, marked by
symmetrical, widespread lesions predominantly involving the bilateral
thalami, brainstem tegmentum and cerebellar white matter [2,3].
The prognosis is usually poor. Less than 10% of patients recover
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completely [4]. Although previously thought to occur primarily in
children, recent reports from India and Egypt have described adult-
onset cases as well. They are associated with influenza and have
similar acute onset presentation, with seizures and altered sensorium
and had characteristic MRI brain findings [5,6].

ANEC is believed to result from an exaggerated immune response or
“cytokine storm”, leading to compromise of the blood-brain barrier,
cerebral oedema, and necrosis, rather than direct viral infection
[1]. Several viral triggers have been implicated, including influenza,
parainfluenza, Human Herpesvirus 6 (HHV-6), herpes simplex,
dengue, and, more recently, SARS-CoV-2 [7].

Clinically, patients present with viral prodromal symptoms like fever,
upper respiratory symptoms, gastroenteritis, followed by altered
sensorium, seizures, focal deficits and rapid neurological decline.
Other systemic features like shock due to cardiac dysfunction,
acute hepatic failure or renal failure can be present due to systemic
effects of cytokine storm [1]. Mild presentations recover completely,
and severe presentations have high mortality. If they survive, they go
through a recovery phase with multiple neurological sequelae [1].

Neuroimaging-particularly MRI remains the cornerstone for
diagnosis. The distinctive imaging feature is symmetrical bilateral
thalamic involvement with T2/FLAIR hyperintensity, diffusion
restriction, and possible haemorrhagic or necrotic components [8].

Important differentials include Acute Disseminated Encephalomyelitis
(ADEM), Hypoxic-Ischemic Encephalopathy (HIE) and Wernicke.
Symmetrical involvement of the bilateral thalami with central necrosis/
haemorrhage remains a characteristic imaging feature of ANEC,
which is not typically seen in ADEM/HIE. In HIE, a preceding history
of cardiac arrest or collapse with classical imaging features involving
cortical/deep grey nuclei is noted. In Wernicke’s encephalopathy,
there is involvement of the corpus callosum, mamillary bodies, in
addition to the thalamus. Acute onset following viral illness with
rapid deterioration of consciousness and seizures, elevated serum
aminotransferases, helps differentiate ANE from similar neurological
diseases.

In a study by Fan C et al., high-risk patients with ANE who received
high-dose MP (30 mg/kg/day), particularly when combined with
tocilizumab, may have improved survival and possibly long-term
neurological recovery [9]. Mortality benefit with tocilizumab when
given within 24 hours of presentation was reported from a systematic
review by Ju Y et al., which analysed 21 studies having 77 ANE
cases. Mortality was 8% in the tocilizumab group compared to 33%
in the non-tocilizumab group (p=0.02) [10].
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In the case reported by Adeleke AA et al., Anakinra was used at a
dose of 2.5 mg /kg i.v. once every six hours in a 19-month-old child
with influenza-A-associated ANEC, as there was no neurological
improvement with steroids or IVIG. Plasmapheresis was also done.
The authors preferred Anakinra to tocilizumab due to its better
CNS penetration, and they reported neurological improvement
after initiating Anakinra [11]. We need larger studies confirming the
effectiveness of individual and combined therapies for ANEC.

CONCLUSION(S)

The ANE is a rapidly evolving parainfectious encephalopathy that
requires a high index of suspicion in appropriate clinical settings
of acute neurological symptoms following a recent viral infection.
Early neuroimaging with MRl is crucial for establishing the diagnosis
by demonstrating characteristic symmetric thalamic and multifocal
lesions.
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