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and Gonca Bektaş MD2
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ABSTRACT

Background: Coronavirus disease 2019 may have neurological manifestations including meningitis, en-
cephalitis, post-infectious brainstem encephalitis and Guillain-Barre syndrome. Neuroinflammation has
been claimed as a possible cause. Here, we present a child with multisystem inflammatory syndrome in
children (MIS-C) who developed pseudotumor cerebri syndrome (PTCS) during the disease course.
Case: A 11-year-old girl presented with 5 days of fever, headache and developed disturbance of con-
sciousness, respiratory distress, conjunctivitis and diffuse rash on her trunk. Immunoglobulin M and
G antibodies against severe acute respiratory syndrome coronavirus 2 were positive in her serum.
She was diagnosed with MIS-C. On day 10, she developed headache and diplopia. Left abducens
paralysis and bilateral grade 3 papilledema were observed. Brain magnetic resonance imaging
revealed optic nerve head protrusion, globe flattening. She was diagnosed with secondary PTCS.
Papilledema and abducens paralysis improved under acetazolamide and topiramate. Neurological
examination became normal after 2 months.
Conclusion: PTCS may emerge related to MIS-C.
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I N T R O D U C T I O N
Severe acute respiratory syndrome coronavirus 2
(SARS CoV-2) infection has affected more than
194 000 000 people and caused more than 4 000

000 deaths worldwide, as of July 2021 [1].
Coronavirus disease 2019 (COVID-19), previously
known to have a mild course among children, may
cause severe respiratory distress or post-infectious
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features such as multisystem inflammatory syn-
drome in children (MIS-C) [2].

MIS-C is characterized by a severe illness with
persisting fever (>38.0�C for �24 h), more than
two organ system involvement (cardiac, gastrointes-
tinal, renal, respiratory, hematologic, neurological,
dermatologic) and laboratory evidence of inflamma-
tion. SARS-CoV-2 infection is verified either by re-
verse transcription-polymerase chain reaction (RT-
PCR) or serology and an exposure to a suspected or
confirmed COVID-19 case within the 4 weeks before
the onset of symptoms, is declared [3].

Meningitis, encephalitis, post-infectious brainstem
encephalitis, Guillain-Barre syndrome and non-specific
symptoms such as headache, altered mental state, be-
havioral changes and movement disorders have been
described as some of the neurological manifestations of
the disease [4]. Neuroinflammation has been claimed
as the possible cause but not clarified completely [5].
We, herein, aim to present a child with MIS-C, who
developed pseudotumor cerebri syndrome (PTCS)
during the disease course.

C A S E
A previously healthy, 11-year-old girl presented with 5
days of fever, headache and neck pain. She had a his-
tory of contact with COVID-19, 3 weeks before admis-
sion. She was conscious and oriented. Her heart rate
was 94 beats/min, her blood pressure was 99/
66 mmHg, SpO2 was 100%. Physical examination
revealed neck stiffness, positive Kernig and Brudzinski
signs. She was hospitalized on the ward, with a provi-
sional diagnosis of meningoencephalitis. The laboratory
findings on admission included leukocytosis (20 000/
mm3), lymphopenia (1190/mm3) and increased pro-
calcitonin (0.72 ng/mL, N � 0.5).

C-reactive protein (28.4 mg/dL, N � 0.5), pro-
hormone of brain natriuretic peptide (9730 ng/L, N
� 83) levels. Fibrinogen level was 295 mg/dL
(N¼ 200–400). Cerebrospinal fluid (CSF) analysis
was acellular. Protein and glucose levels (20 mg/dL
and 90 mg/dL, respectively) were in normal range.
Venous blood gas showed PCO2 level of 43 mmHg.
Nasopharyngeal swab was negative, Immunoglobulin
M and G antibodies were positive against SARS-
CoV-2. Brain magnetic resonance imaging (MRI)
pointed out hyperintensities on T2/FLAIR

sequences and restricted diffusion in the splenium of
the corpus callosum (Fig. 1). Electroencephalography
showed diffuse slowing. Fundus examination could
not be performed on admission. On day 3, she devel-
oped alteration of consciousness, respiratory distress,
conjunctivitis and diffuse rash on her trunk. Her
Glasgow Coma Scale was 12 and her blood pressure
was 80/50 mmHg. She was diagnosed with MIS-C
and was transferred to the pediatric intensive care
unit. Thorax computed tomography showed bilateral
ground glass opacity in her lungs. Non-invasive venti-
lation (NIV) was started. Milrinone (0.5 mcg/kg/
min) and noradrenaline (0.05 mcg/kg/min) infusions
were initiated due to mitral insufficiency and left ven-
tricular dysfunction. She was treated with intravenous
immunoglobulin (2 g/kg). Her fever persisted and
therefore, methylprednisolone (2 mg/kg/day) treat-
ment was added. On day 5, milrinone and noradren-
aline infusions and NIV were discontinued.
Methylprednisolone was continued at a lower dose
(1 mg/kg/day). Her consciousness level returned
back to normal. Brain MRI done on day 7 was
normal.

On day 10, she developed headache and diplo-
pia. Left abducens paralysis and bilateral grade 3
papilledema were observed. Arterial blood gas
showed a PaCO2 level of 38 mmHg and PaO2 was
83 mmHg. Brain MRI revealed optic nerve head
protrusion and globe flattening (Fig. 1). Brain mag-
netic resonance (MR) venography was normal.
Lumbar puncture (LP) was not repeated since it
was performed recently and CSF was acellular. She
was diagnosed with a probable diagnosis of second-
ary PTCS associated with MIS-C based on the diag-
nostic criteria [6]. Acetazolamide (500 mg/day)
and topiramate (25 mg/day) treatments were initi-
ated. Papilledema and abducens paralysis improved
gradually. Neurological examination became normal
at 2-month follow-up.

D I S C U S S I O N
COVID-19 may lead to various neurological manifesta-
tions which have been declared in children and adult
case series [4]. We, herein, describe a patient with
MIS-C, who later developed PTCS during treatment.

PTCS was proclaimed in a 16-year-old, being
the youngest of a study including 43 patients with
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COVID-19-related neurological disease. Having
multiple congenital disorders and epilepsy, he
developed non-convulsive status epilepticus. He
had MIS-C components including cardiac, gastro-
intestinal and cutaneous involvements [7].
Vasogenic edema following status epilepticus could
have been contributed to the neurological presenta-
tion of this case.

Corticosteroids used to treat the hyperinflammation
in MIS-C might lead to PTCS. However, it seems un-
likely for our patient since a distinguishably low dose
was prescribed for a relatively short period of time.

A 14-year-old with PTCS secondary to MIS-C
has recently been reported [8]. Similar to index
case, our patient had intracranial hypertension signs
at the end of the first week when shock signs and
inotrope need regressed and mechanical ventilation

support was weaned off. Therefore, regardless of
the corticosteroid treatment, the underlying hyper-
inflammation may cause a resistance to CSF absorp-
tion and lead to PTCS. Pro-inflammatory cytokines
have a role in developing PTCS and may have a re-
lation with MIS-C [9].

Our patient also had hyperintensities on T2 and
FLAIR sequences and diffusion restriction at the
splenium of corpus callosum on her initial brain
MRI, which later regressed. Reversible splenial lesion
syndrome (RESLES) of corpus callosum has been
reported as a distinct neurologic involvement of
SARS CoV-2 infection. It has been described before
COVID-19, in association with viral infections, meta-
bolic disturbances, malnutrition, chemotherapeutic
agents and anti-epileptic drug withdrawal. However,
cytotoxic edema of the splenium of corpus callosum

Fig. 1. Brain magnetic resonance imaging of the patient. T2-weighted axial (A), apparent diffusion coefficient (B)
images of the patient on day 1 show hyperintensity and restricted diffusion in the splenium of the corpus callosum and
T2-weighted axial (C) image shows normal optic nerve head. T2-weighted axial (D), apparent diffusion coefficient (E)
images on day 7 show hyperintensity and restricted diffusion in the corpus callosum regressed and T2-weighted axial
(F) image on day 10 shows optic nerve head protrusion and globe flattening.
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seems like the probable reason why it is more likely
to occur in patients with MIS-C and why it resolves
in one week with treatment that suppresses hyperin-
flammation [10, 11].

Singer et al. [12] discuss that microvascular infarcts
in deep brain structures were more likely to occur in
patients with MIS-C, which might lead to intracranial
hypertension along with venous congestion and
hypercoagulable state described by Silva et al. [13].

MR venography ruled out thrombosis in our pa-
tient which is one of the major complications of
COVID-19. The viral infection and inflammation it-
self might have caused a decrease in CSF absorption
and lead to secondary PTCS in our patient. LP was
not repeated and CSF pressure could not be meas-
ured. However, PTCS seemed like the probable diag-
nosis since the other diagnostic criteria existed [6].

Our patient was not checked by an ophthalmolo-
gist on admission which was a limitation of our case
report. Fundus examination holds a significance
since MIS-C patients may have or develop a neuro-
logical manifestation at the beginning or during the
disease course.

We emphasize that PTCS may emerge associated
with MIS-C. It should be kept in mind when a sud-
den neurologic deterioration such as diplopia or se-
vere headache occur during the treatment regime.
Additional mechanisms leading to PTCS in MIS-C
patients need to be enlightened.
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