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Double-doughnut Sign: An Interesting Imaging Finding in Dengue

Encephalitis
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Dear Editor,

A 14-year-old girl was brought to the emergency department
with a history of fever for five days, two episodes of seizures,
followed by altered sensorium of one day’s duration. She was
febrile, stuporous with a Glasgow Coma scale score of 10 and
with terminal neck stiffness. Possibility of meningoencephalitis
was considered and was started on intravenous levetiracetam
and ceftriaxone. A hemogram revealed hemoglobin of 12 g/
dl, total leukocyte count 3500/mm3, platelet count of 76,000/
mm3. Other laboratory parameters were random blood
sugar of 86 mg/dl, and serum creatinine 0.8 mg/dl. Serum
electrolytes, calcium, magnesium, and liver function tests were
within normal limits. Serum dengue immunoglobulin (Ig)-M
was strongly positive. Evaluation for differentials including
Japanese encephalitis, leptospira, scrub typhus, and malaria was
negative.

Magnetic resonance imaging of the brain showed extensive
parenchymal changes involving bilateral thalami, the brainstem,
and cerebellar white matter. Bilateral thalamic lesions were T1
hypointense, T2 and fluid attenuated inversion recovery (FLAIR)
hyperintense with central diffusion restriction, haemorrhages
on T2* gradient recalled echo sequence giving the appearance

of a double-doughnut. Post-contrast images revealed subtle
enhancement (Figure 1 a, b, ¢, d, e, f).

Cerebrospinal fluid analysis showed normal protein (18 mg/
dl), sugar (78 mg/dl) and 6 cellsymm3 with all lymphocytes,
no atypical cells were seen, and a meningoencephalitis panel
including herpes simplex virus 1 and 2 polymerase chain reaction
was negative. Sensorium improved significantly by day 3 of
admission with conservative management and supportive care, and
by day 5 she was ambulant. Thrombocytopenia improved over the
next week and she was discharged in a stable condition. At the one
month follow-up, she was asymptomatic.

Neurologic  complications of Dengue fever
encephalopathy,  encephalitis,  Guillain-Barre
transverse myelitis, and neuromuscular disorders (1). Various
pathogenic mechanisms include direct viral invasion, the systemic
inflammatory response, and immune-mediated mechanisms. In
our patient, acute febrile illness with encephalopathy, seizures, and
positive dengue IgM serology and exclusion of mimickers satisfied
the previously defined diagnostic criteria of Dengue encephalitis
(2).

Commonly affected areas in Dengue encephalitis include the
thalami, basal ganglia, brain stem, and cerebellar and cerebral
hemispheres (3,4). The lesions are typically hypointense on T1

include
syndrome,
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Figure 1. MRI brain a) T1-image shows symmetrical hypo intensities in bilateral thalami, b) symmetrical hyperintensities in bilateral thalami in FLAIR

image, ¢, d) diffusion restriction at the centre of bilateral thalamic lesions in DW1I image with corresponding ADC signal changes, ) T2* GRE image

shows blooming in the centre of bilateral thalami giving the appearance of double-doughnut, f) post-contrast image shows enhancement surrounding the

central thalamic hypointensity

MRI: Magnetic resonance imaging, FLAIR: Fluid attenuated inversion recovery, DW1I: Diffusion weighted image, ADC: Apparent diffusion coefficient,

GRE: Gradient recalled echo

and hyperintense on T2 and FLAIR images with patchy areas of
diffusion restriction (3,4). Very few reports described this typical
imaging finding of double-doughnut sign in Dengue infections
(5). Similar findings are rarely described in other viral infections
such as Japanese encephalitis. In conjunction with typical clinical
features and thrombocytopenia, these imaging findings help
in timely diagnosis and appropriate management of Dengue
encephalitis, especially in endemic zones.
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