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Case Report: Zika Virus Meningoencephalitis and Myelitis and Associated Magnetic Resonance
Imaging Findings
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Abstract. Zika virus (ZIKV) has a wide clinical spectrum of associated neurologic disease includingmicrocephaly and
Guillain–Barre syndrome but, despite its known neurotropism, ZIKV meningoencephalitis and myelitis have been rare
complications. We describe a case of ZIKV meningoencephalitis and probable myelitis and its associated magnetic
resonance imaging findings that rapidly resolved during recovery in a previously healthy adult.

INTRODUCTION

The geographical distribution of Zika virus (ZIKV) has
steadily broadened since the virus was first detected in
Uganda in 1947 and now includes parts of the United States
where Aedes aegypti exists. This flavivirus has a wide clinical
spectrum of associated neurologic disease including micro-
cephaly and Guillain–Barre syndrome but, ZIKV meningoen-
cephalitis and myelitis have been rare complications.1,2 We
describe a case of ZIKV-associated meningoencephalitis and
probable myelitis and associated rapidly resolving magnetic
resonance imaging (MRI) findings in a previously healthy adult.

CASE REPORT

A 36-year-old woman presented with fever to 102�F, fa-
tigue, headaches, and rash 4 days after returning to theUnited
States from Bonao, Dominican Republic. Five days after
symptom onset, she was admitted to another hospital for
acute onset of confusion and neck stiffness. A computed to-
mographic scan of the head was normal. Cerebrospinal fluid
(CSF) obtained on the day of presentation revealed: leukocyte
count 72 cells per microliter (normal < 5) with 81% lympho-
cytes, 16% mononuclear cells, and 3% polymorpho-
nuclear leukocytes, glucose concentration of 57 mg/dL
(normal 40–85mg/dL) with simultaneous serum glucose of
91 mg/dL, and protein concentration of 105 mg/dL (normal
15–45 mg/dL).
That evening, the patient had generalized convulsive sei-

zures that did not respond to lorazepam. She was intubated
and started on propofol and levetiracetam with cessation
of her convulsions. Ampicillin, acyclovir, vancomycin, ceftri-
axone, and dexamethasone were administered and the
patient was transferred to our intensive care unit where
on day 1, she was normotensive, tachycardic, and febrile
(103.1�F). No rash was present, and her neck was supple.
She had bilateral conjunctival erythematous suffusion. She
did not open her eyes spontaneously or to verbal or noci-
ceptive stimuli. Pupils were 4 mm, equal, and reactive to
light. Tone was mildly spastic in the lower extremities. She
withdrew all limbs from pain symmetrically. The muscle

stretch reflexes were 3+ diffusely with clonus at the ankles,
and plantar reflexes were extensor bilaterally. Pregnancy
testingwas negative.Doxycyclinewas added to her regimen.
Ampicillin and dexamethasone were discontinued.
A repeat lumbar puncture was performed on day 2. CSF

was sent for ZIKV, dengue (DENV), chikungunya (CHIK),
varicella zoster, herpes simplex, cytomegalovirus, Powassan,
West Nile virus (WNV), and eastern equine encephalitis
polymerase chain reactions (PCRs). CSF was additionally
sent to check for syphilis venereal disease research labora-
tory (VDRL), lyme antibodies, and cryptococcal antigen.
Serum was sent for ZIKV, DENV, CHIK, and WNV PCR. An-
tibody tests for human immunodeficiency virus (HIV), ZIKV,
DENV, CHIK, Borrelia burgdorferi, and Rickettsia rickettsii
were sent.
An electroencephalogram showed no epileptiform activity.

MRI of the brain with gadolinium enhancement conducted on
day 2 was diagnostic of meningoencephalitis (Figure 1).
A urine reverse-transcriptase PCR (RT-PCR) for Zika per-

formed at the Massachusetts Department of Public Health
was reported to be positive on day 3. CSF ZIKV PCR was not
detected in either CSF sample. Serum ZIKV PCR was also
negative. Serum and CSF ZIKV IgM were both positive. Other
serologies performed at the Centers for Disease Control and
Prevention are delineated in Table 1. Blood and CSF bacterial
and fungal cultures were negative and antibiotics were stop-
ped. No further fevers were noted after day 2 of hospitaliza-
tion. All other studies were negative.
Early in the admission, the patient required continuous se-

dation and analgesia due to severe headaches. The lower limb
hyperreflexia and spasticity became more pronounced. Her
confusion improved, facilitating extubation on day 7, after
which the severe headache and photophobia persisted. After
extubation, her neurological examination was notable for mild
encephalopathy without localizing features, normal strength
in all limbs, and diffuse hyperreflexia most prominent in the
lower extremities with bilateral ankle clonus and persistent
extensor plantar responses.
Due to persistent signs of upper motor neuron dysfunc-

tion in the lower extremities, MRI of the cervical and the
thoracic spine was conducted on day 10 and showed no
significant abnormalities. A repeat brain MRI (Figure 1)
showed resolution of the prior leptomeningeal enhance-
ment and cortical edema. By the time of discharge on day
12, her headache and lower extremity spasticity and
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hyperreflexia were improving and the encephalopathy had
resolved. No recurrent seizures were noted during hos-
pitalization. On follow-up examination 10 days after dis-
charge she no longer had any lower extremity upper motor
neuron signs, but continued to havemild headache,myalgia,
and arthralgia.

DISCUSSION

This patient’s clinical syndrome of severe meningoen-
cephalitis and probable concomitant mild myelitis, in com-
bination with the detection of ZIKV RNA in the urine and
IgM antibodies to ZIKV in the serum and CSF are consis-
tent with acute ZIKV infection. Autochthonous transmission
of ZIKV has been confirmed in 31 out of 32 provinces of
the Dominican Republic (including the city of Bonao) as of
epidemiological week 48 in 2016.3 Using data from the Pan
American Health Organization, the approximate incidence
rate of suspected ZIKV cases in the population between the

ages of 35 and 39was 75 per 100,0004 at the time the patient
was in Bonao.
ZIKV detection by RT-PCR has been found to persist

longer in urine samples as compared with serum samples,
which correlates with our findings in Table 1. In a small
cohort, Gourinat and others detected RT-PCR in urine for
36 days after disease onset.5 It is currently unclear how long
RT-PCR can detect ZIKV in CSF in patients with neuro-
logical syndromes. There is substantial serological cross-
reactivity among the flaviviruses and current IgM antibody
assays cannot reliably distinguish between ZIKV and DENV
infections, both of which are endemic in the Dominican
Republic. Therefore, a positive IgM enzyme-linked immuno-
sorbent assay result for DENV or ZIKV can only be considered
indicative of a recent flavivirus infection.6 Plaque-reduction
neutralization tests (PRNTs) are usually more specific, and
can be performed to measure virus-specific neutralizing
antibodies and may be able to discriminate between cross-
reacting antibodies in primary flavivirus infections7; but
PRNT assays have not been found to be as specific in acute

FIGURE 1. Zika virus cortical edema and leptomeningeal enhancement (meningoencephalitis) that resolved seen on 3 tesla magnetic reso-
nance imaging. Axial FLAIR image of the brain performed on day 2 (A) demonstrates extensive superficial gray matter thickening consistent
with cortical edema (white arrows), with associated effacement of sulci (arrow head). Axial FLAIR image conducted on day 10 (B) demon-
strates resolution of cortical edema. The findings are most evident when one compares the thickness of the gyri (arrows) and sulci (arrow
heads) on day 2 with those of day 10. Sagittal T1 postcontrast image performed on day 2 (C) demonstrates extensive sulcal leptomeningeal
enhancement as evidenced by abnormal enhancement (white arrows), a finding which also resolved by day 10 (D; white arrows).
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ZIKV infections. In our case, her CSF was ZIKV IgM positive
and both CSF and serum PRNT were positive for ZIKV and
DENV. In this case, we believe that the assays demonstrate a
cross-reactivity between ZIKV and DENV rather than a coin-
fection. With serum assays obtained 7–8 days after symptom
onset, DENV IgM would be expected to be positive in an acute
infection. Having a detectable DENV PRNT more likely dem-
onstrates a cross-reaction given the decreased specificity of
the test in acute flavivirus infections. As well, DENV PCR was
negative in serum, urine, and CSF. Though coinfections have
beendescribed8 andmay be relatively common,webelieve our
case does not appear consistent with an acute coinfection of
the two viruses.
In patients, who have been immunized against yellow fever

or Japanese encephalitis viruses or who were previously in-
fected with another flavivirus (e.g., WNV or St. Louis en-
cephalitis virus), cross-reactive antibodies in both the IgMand
neutralizing antibody assays may make it difficult to identify
which flavivirus is causing a patient’s illness.6 Convalescent-
phase serum specimens collected 3weeks apartmay be used
to confirm recent infection.
This case highlights the fact that ZIKV can cause severe me-

ningoencephalitis even in previously healthy adults and adds to
the growing number of cases of adult cases with severe central
nervous system (CNS) involvement with ZIKV infection, which
have sometimes been fatal.9 Although the rapidity of resolution
ofan initially severeclinical presentationwasunexpected, similar
cases of rapidly improving meningoencephalitis have been de-
scribed in a subset of patients with meningoencephalitis due to
infection with other flaviviruses, including WNV,10 and Murray
Valley encephalitis virus.11 Given the increasing prevalence and
geographic distribution of ZIKV infection, ZIKV should be con-
sidered in patients with acute meningoencephalitis and appro-
priate environmental exposures.
The case also furthers knowledge about pathophysiology

and radiographic manifestations of ZIKV meningoencephalitis.
Although there are a few recent adult case reports noting
ZIKV-associated imaging abnormalities such as scattered
subcortical white matter and sulcal fluid attenuation inversion
recovery (FLAIR) hyperintesity1 as well as cranial nerve enhance-
ment,12 this is to our knowledge the first adult report in the

literature with imaging evidence of diffuse cortical edema as
well as sulcal leptomeningeal enhancement. The purely cortical
pattern of encephalitis in this case differs from the typical lo-
cations of other viral infections such as multifocal or diffuse
(Epstein–Barr virus, Japanese encephalitis, varicella zoster vi-
rus), limbic system (herpes simplex virus type 1), basal ganglia
and/or thalamic (eastern equine encephalitis, Japanese en-
cephalitis, HIV-1, Murray Valley encephalitis, WNV), cerebral
white matter (cytomegalovirus, HIV-1, Nipah viral encephalitis,
WNV), cerebral peduncles (Murray Valley encephalitis), or
substantia nigra (St. Louis encephalitis, WNV).11,13–15 Further-
more, this is also the first demonstration of the rapid resolution
of MRI findings coincident with the patient’s clinical recovery
from her encephalitis. In addition, based on signs of upper
motor neuron dysfunction most prominent in the lower ex-
tremities that lasted longer than her encephalitis, our patient
probably also hadmildmyelitis, another as yet rarely described
adult complication.2 Finally, establishing the diagnosis may be
difficult, with a lag between systemic and CNS manifestations
and nonspecific clinical and CSF abnormalities. The serologic
cross-reactivity with other flaviviruses and the need to test for
ZIKV in multiple body fluids, especially urine pose additional
problems. Physicians should be aware of these issues and test
for ZIKV in patients with meningoencephalitis or myelitis who
have visited endemic areas. Ongoing research to better un-
derstand the neurotropism of ZIKV, including the molecular
basis of microcephaly is being pursued.16

Received November 23, 2016. Accepted for publication March 8,
2017.

Published online May 8, 2017.

Acknowledgments:Weacknowledge themembersofboth theCDCand
the Massachusetts Department of Public Health for their assistance—
specifically: Catherine M. Brown (Deputy State Epidemiologist,
Massachusetts Department of Public Health, Bureau of Infectious
Disease and Laboratory Sciences); Sandra Smole (Virology Lab
Director, Massachusetts Department of Public Health, Bureau of
Infectious Disease and Laboratory Sciences); Nicole Lindsey (Epi-
demiologist, Division of Vector-Borne Diseases, National Center for
Emerging and Zoonotic Infectious Diseases, CDC); Daniel Pastula
(Neurologist, Medical Epidemiologist, CDC).

Authors’ addresses: Faruq Pradhan, Department of Internal
Medicine, Lahey Hospital and Medical Center, Burlington, MA,
E-mail: faruq.pradhan@lahey.org. Joseph D. Burns, Department of
Neurology, Lahey Hospital and Medical Center, Burlington, MA,
E-mail: joseph.d.burns@lahey.org. Ahmed Agameya, Department
of Internal Medicine, Travel and Tropical Medicine Clinic, Lahey
Hospital and Medical Centre, Burlington, MA, E-mail: ahmed.
agameya@lahey.org. and Winnie Ooi, Department of Infectious
Diseases, Travel and Tropical Medicine Clinic, Lahey Hospital and
Medical Centre, Burlington, MA, E-mail: winnie.w.ooi@lahey.org.
Avignat Patel, Department of Pulmonary and Critical Care Medi-
cine, Lahey Hospital and Medical Center, Burlington, MA, E-mail:
avignat.s.patel@lahey.org. Mohammad Alfaqih, Department of
Radiology, Lahey Hospital and Medical Center, Burlington, MA,
E-mail: mohammad.alfaqih@lahey.org. JuanE. Small, Department of
Radiology, Lahey Hospital and Medical Center, Burlington, MA,
E-mail: juan.e.small@lahey.org.

REFERENCES

1. Carteaux G, Maquart M, Bedet A, Contou D, Brugières P, Fourati
S, Cleret de Langavant L, de Broucker T, Brun-Buisson C,
Leparc-Goffart I, Mekontso Dessap A, 2016. Zika virus asso-
ciated with meningoencephalitis. N Engl J Med 374:
1595–1596.

TABLE 1
Flavivirus serology summary

IgM PCR PRNT

Serum (day 2 of hospitalization)
DENV Negative Negative > 1,280
CHIK Negative Negative N/A
POW Negative Negative N/A
ZIKV Positive Negative > 1,280

CSF (days 1 and 2 of hospitalization)
POW Negative Negative N/A
ZIKV Positive Negative > 256
DENV N/A Negative > 256

Urine (day 2 of hospitalization)
CHIK N/A Negative N/A
DENV N/A Negative N/A
ZIKV N/A Positive N/A
CHIK = chikungunya; CDC = Centers for Disease Control and Prevention; CSF = cere-

brospinal fluid; DENV = dengue; PCR = polymerase chain reaction; PRNT = plaque-
reduction neutralization test; POW = Powassan; ZIKV = Zika virus. LRN Trioplex Real-time
reverse-transcriptase-PCR Assays were performed at the CDC. IgM Capture enzyme-
linked immunosorbent assays and PRNT assays were performed at the CDC. PRNT assay
performed at the CDC with 90% inhibition endpoint. PRNT is negative (normal) in serum
when < 10, and negative in CSF when < 2.

342 PRADHAN AND OTHERS

mailto:faruq.pradhan@lahey.org
mailto:joseph.d.burns@lahey.org
mailto:ahmed.agameya@lahey.org
mailto:ahmed.agameya@lahey.org
mailto:winnie.w.ooi@lahey.org
mailto:avignat.s.patel@lahey.org
mailto:mohammad.alfaqih@lahey.org
mailto:juan.e.small@lahey.org
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