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Acute necrotizing encephalopathy of childhood (ANEC) is a rare condition mainly 
affecting children with a distinct clinico-radiologic pattern. Initially thought to 
be secondary to respiratory viral infections, there have been more insights to 
the pathogenesis of ANEC including genetics. We present a case of a girl who 
developed this condition with classical clinico-radiologic findings of ANEC 
secondary to severe dengue infection and could not survive. We report this case 
with the aim to raise awareness about this fatal complication of dengue infection 
as dengue has become a global health‑care problem.
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factors and relieved on taking antipyretics. Fever was 
associated with generalized continuous headache that 
was throbbing in nature. On the 4th  day of fever, she 
became dull and lethargic and developed vomiting for 
which she was taken to nearby physician where she was 
rehydrated. While being rehydrated, she had an episode 
of generalized, tonic–clonic seizure, lasting 15  min 
controlled with intravenous diazepam. Her consciousness 
further deteriorated, and she was brought to our hospital. 
On examination, she was tachycardiac and hypotensive 
with Glasgow coma scale (GCS) of 6/15 (E2V1M3). Her 
pupils were constricted bilaterally with intact cough and 
gag reflex and no facial weakness. She had generalized 
increased tone, brisk reflexes, and up going planters. 
Signs of meningeal irritation were positive. There was 
no facial dysmorphism, visceromegaly, or any rash. 
Initial impression of meningoencephalitis and space 
occupying lesion was made. Her laboratory workup 
showed hemoglobin 12.4 g/dl  (hematocrit 36.5%), 
total leukocytes count 10500 with 85% neutrophils, 
and thrombocytopenia (platelets 70,000). Her 
transaminases were elevated with reversal of alanine 
transaminase (ALT) to aspartate transaminase  (AST) 

Case Report

Introduction

Dengue is the second most common mosquito‑borne 
illness affecting humans.[1] It affects multiple organ 

systems of the body, including the central nervous 
system (CNS). Although rare, CNS manifestations 
or complications have been increasingly described 
in literature, especially during epidemics.[2,3] These 
complications include dengue encephalopathy, 
encephalitis, immune complex‑mediated syndromes, and 
dengue muscle dysfunction.[2,4] While acute necrotizing 
encephalopathy of childhood (ANEC) was first described 
by Mizuguchi et  al. in 1995, after that, multiple reports 
on ANEC have been published.[5,6] ANEC usually affects 
younger children and has classical radiological findings 
of multifocal symmetrical lesions in thalami, brainstem, 
and cerebellum.[7] Most of the cases of ANEC described 
in literature are reported to be secondary to different 
viral etiologies, especially respiratory viruses. This is 
the first case of ANEC secondary to dengue infection in 
Pakistan with classical clinicoradiological findings.

Case Report
A 15‑year‑old, previously healthy school going girl 
presented to pediatric emergency department with a 
history of fever for 5  days and altered sensorium for 
2 days. There was no associated cough, flu or breathing 
difficulty in her or any of the family member. Fever was 
high grade (up to103F), intermittent, with no aggravating 
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Discussion
This child had presented with acute onset fever and 
drowsiness and was initially suspected of having a CNS 
infection. She had signs of raised intracranial pressure, 
and a CT of the brain was done before attempting a 
lumbar puncture. CT showed a diffuse attenuation of 
pons extending to basal ganglia, so we proceeded with 
an MRI which showed classical radiological findings of 
ANEC. Thrombocytopenia with raised liver enzymes 
levels prompted us to send the dengue antibodies as 
dengue infection is prevalent in our part of the world, 
which came positive while nasal swab for reverse 
transcriptase PCR of influenza A, B, and H1N1 was 
negative. We observed the typical course of rapid 
progression of neurological deterioration of ANEC in 
our patient.[6] However, the development of MOF has 
not been described in ANEC patients earlier which could 
be due to severe dengue infection. The exact etiology of 
ANEC has yet to be determined, but ANEC has been 
linked to certain respiratory infections such as influenza 
and genetics have also been described to be playing 
a role.[8] The most commonly accepted hypothesis 
regarding it pathogenesis is hypercytokinemia.[7] This 
hypercytokinemia (“cytokine storm”) can eventually lead 
to multiorgan dysfunction as observed in our patient.

Although CNS involvement with dengue infection has 
been well described the types of brain lesions  (typical 
of ANEC), we observed in our patient have not 
been described before in literature.[2,4] As dengue has 
been  spreading to more parts of the world more 
new complications have been observed. In addition, 
the pathology of such lesion of ANEC in our patient 
secondary to dengue could possibly be same as has been 
described in other viral etiologies.

Management of ANEC is mainly supportive with 
antiepileptic drugs and neuroprotective measures. Some 
studies have shown the beneficial role of antiviral 
agents such as amantadine and oseltamivir along with 
methylprednisolone pulse doses and intravenous Ig.[9] The 
outlook of ANEC is very poor with 30% patients dying 
during the acute illness and those who survive have a 
significant neurological impairment.[6] Our patient had 
brainstem involvement, and it leads to brain death while 
a report from Korea showed that 40% of their patient 
with brainstem involvement expired during the acute 
illness and another 30% developed severe neurological 
impairment.[10]

To the best of our knowledge, this is the first report 
of ANEC secondary to dengue infection with a very 
fulminant course. With the passage of time and more 
awareness, the outcome of ANEC is improving but it 

ratio (ALT 507  IU/L, AST 1165  IU/L). Her creatinine 
and electrolytes were normal. Plain computed 
tomography  (CT) of the brain was initially done which 
showed diffuse low‑attenuation area in the pons which 
was extending into the right basal ganglia with slight 
expansion of the pons. This was followed by magnetic 
resonance imaging (MRI) brain which showed abnormal, 
symmetrical signals in the thalamus, midbrain, pons, and 
white matter of the cerebellar hemispheres. These lesions 
were appearing hyperintense on T2‑weighted images, 
hypointense on T1‑weighted images, and showing 
minimal postcontrast enhancement. Necrotic areas were 
also identified in the right thalamus and both sides of 
the pons showing peripheral enhancement and diffusion 
restriction [Figure  1]. The findings were suggestive of 
ANEC. Nasopharyngeal swab for influenza A, B, H1N1 
and other respiratory viruses, cerebrospinal fluid for 
herpes simplex virus polymerase chain reaction  (PCR) 
were negative. Her dengue immunoglobulin M  (IgM) 
sent due to high‑grade fever, and thrombocytopenia 
came out to be positive. She was electively intubated 
and mechanically ventilated, and she was provided 
neuroprotective mesures along with pulse dose 
methylprednisolone and intravenous immunoglobulin. 
She was also started on oseltamivir and acyclovir. After 
24 h, she went into multiorgan failure  (MOF) requiring 
high inotropic and ventilatory support. She continued 
to deteriorate and her GCS decreased to 2/10 and her 
cough and gag were lost. On the 3rd  day of admission, 
she fulfilled brain death criteria and expired.

Figure  1: Computed tomography and magnetic resonance imaging 
of the patient.  (a) Computed tomography scan brain showing diffuse 
low attenuation areas in pons with effacement of the lateral ventricle. 
(b) Computed tomography scan brain showing diffuse low attenuation areas 
in pons with gradual transition to midbrain and medulla. (c) Abnormal, 
symmetrical signals in the thalamus and midbrain.  (d) Lesions are 
appearing hypointense on T1‑weighted images.  (e) Hyperintense on 
T2‑weighted images and showing minimal postcontrast enhancement. 
Necrotic areas are also identified in the right thalamus and both sides of 
the pons which are showing peripheral enhancement
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still remains a deadly disease. The availability of dengue 
vaccination could be the only way to prevent these 
deadly complications of dengue infection.
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