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Neurological complications are frequently mentioned in the published reports regarding
the 2019 coronavirus (COVID-19) disease. Especially encephalopathy draws attention as the
leading symptom or complication of Covid-19 in some reports. This article discussed a 3-
year-old patient with bilateral lentiform and caudate nuclei involvement on brain imag-
ing, who presented with mental status changes and acute muscular weakness, possibly
due to COVID-19. To the best of our knowledge, this case is the first one showing patho-
logical signal enhancement and edema in bilateral lentiform and caudate nuclei associated

Introduction

Coronavirus disease 2019 (COVID-19) which is caused by se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
has infected more than 490 million people and caused more
than 6 million deaths worldwide as of 8 April 2022 [1]. There
has been an increase in central and peripheral nervous system
involvement reports in COVID-19. These neurological compli-
cations have included encephalopathy, meningoencephalitis,
ischaemic stroke, cerebral venous thrombosis, seizures, acute
necrotizing encephalopathy, Guillain-Barré syndrome (GBS),
cerebellitis, reversible splenial lesion, microhemorrhages,
and posterior reversible encephalopathy syndrome [2—7]. We

present a 3-year-old patient with COVID-19 who presented
mental status changes and acute muscular weakness, who has
pathological findings on electroencephalogram (EEG) and
magnetic resonance imaging (MRI).

Case

A 3-year-old previously healthy boy presented to the emer-
gency department with fever, gaze-fixed, and muscular
weakness over the last two days. He had a low-grade fever
(38 °C) and cough for the past ten days. He was admitted to
our pediatric intensive care unit (PICU) due to the develop-
ment of encephalopathy with a change in mental status. At
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the time of admission, vital signs were determined as follows;
body temperature was 37.7 °C, heart rate was 132 beats/min,
blood pressure was 96/65 mm Hg, respiratory rate was 28
breaths/min, and oxygen saturation in room air was 95%. On
neurological examination, Glasgow Coma Scale was 11 (E3, V
4, M 4), and the bilateral pupillary light reflex was present.
Meningeal irritation findings were positive. His bilateral
lower and upper extremity muscle weakness evaluation was
2/5, while Babinski's reflex was positive, and deep tendon
reflexes were absent. In admission, SARS CoV-2 real-time
reverse transcription-polymerase chain reaction (RT-PCR)
was examined with a nasopharyngeal swab, and the SARS-
CoV-2 blood antibody test was found to be negative. His fa-
ther had a fever and cough for four days, and his SARS Cov-2
RT-PCR was positive.

Our patient's brain MRI was shown a symmetrical patho-
logical signal increase and edema in bilateral lentiform and
caudate nuclei [Fig. 1]. Laboratory findings showed that C-
reactive protein 7 mg/L, procalcitonin 9.03 ng/ml, hemoglobin
10.2 g/dL, leukocyte 19.410/mm® lymphocyte 3.730/mm?
thrombocyte 661.000/ul. The other laboratory parameters
were in normal ranges. According to the results obtained from
a successful lumbar puncture for diagnosis, pleocytosis was
not detected in the cerebrospinal fluid (CSF) analysis, CSF
protein level was 15 mg/dL, and serum glucose level was
134 mg/dL, while CSF glucose level was 80 mg/dl. SARS-CoV-2

PCR test and antibody level studied from cerebrospinal fluid
were obtained negative. Prophylactic antimicrobial treatment
for viral or bacterial encephalitis was started with cefotaxime,
vancomycin, and acyclovir. Background EEG activity showed a
diffuse delta pattern. Levetiracetam treatment was initiated
after he sustained an episode of convulsions. In addition to
antibiotherapy, intravenous immunoglobulin (IVIG) (1 g/kg for
2 days) was administered, and physical therapy was also
started. No positive results were obtained from the meningitis
and encephalitis panel which included Cryptococcus neofor-
mans/Cryptococcus  gattii, ~Cytomegalovirus, Enterovirus,
Escherichia coli K1, Haemophilus influenza, Herpes simplex
virus 1, Herpes simplex virus 2, Human herpesvirus 6, Vari-
cella zoster virus, Human parechovirus, Listeria monocytogenes,
Neisseria meningitides, Streptococcus agalactiae, and Strepto-
coccus pneumonia. Autoimmune encephalitis panel,
including AMPA-R1 Ab, AMPA-R2 Ab, and anti—NMDA-R-Ab,
CASPR2 Ab. (VGKC), Igl1l Ab. (VGKC) and GABA-R-Ab was
negative. CSF culture was sterile. Metabolic tests, including
urine organic acids, blood and CSF amino acids, tandem mass
spectrometry, ammonia, and lactate levels were found to be
normal. On the 8th day of treatment and follow-up, it was
seen that the SARS-CoV-2 antibody became positive. On the
12th day, brain MRI showed that edema and pathological
signal changes were significantly regressed at the bilateral
caudate and lentiform nuclei [Fig. 2]. On the 15th day, the

Fig. 1 In the cranial MRI examination of the case; Symmetrical pathological signal increases and edema were observed in
bilateral lentiform and caudate nuclei in T2W axial (A), coronal (B) sections, and FLAIR(C) sequences. Diffusion-weighted
sequence (D) and ADC mapping (E) show increased diffusion in these localizations, and no contrast enhancement was detected

after contrast administration (F).
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Fig. 2 In the cranial MRI examination of the case 12 days later, it is observed that edema and pathological signal changes at the
level of bilateral caudate and lentiform nuclei have decreased significantly.

SARS-CoV-2 antibody became positive and the antibody level
has risen. On the 16th day, he was discharged from the hos-
pital without weakness of the neck, flexor, and extensor
muscles of the upper extremities and the lower extremities of
5/5. It was observed that reflexes remained normal in the
follow-up. Written informed consent for publication was ob-
tained from the parents on behalf of the patient.

Discussion

We, herein, report a previously healthy child who had bilateral
lentiform and caudate nucleus lesions associated with
COVID-19. We think, our patient had a viral load that was
already low enough to not test positive at the time of admis-
sion, but the later antibody-positive tests showed there indeed
was a SARS-CoV-2 infection. In this period, the most
commonly detected variant was delta in Turkey. The Delta
variant is associated with higher viral loads, higher rates of
hospitalization and ICU admission, mortality, and higher odds
of oxygen requirement [8].

A retrospective study revealing neuroimaging manifesta-
tions associated with COVID-19 described eight distinctive
neuroradiologic patterns. The most frequent MRI findings
were signal abnormalities located in the medial temporal lobe,
hemorrhagic lesions, and extensive and isolated white matter
microhemorrhages [9]. In a recent study, brain imaging of
children with COVID-19 who developed encephalopathy
showed that; the most common findings in children were
ADEM-like changes in the brain, myelitis, and neural
enhancement. The incidence of stroke in children is less,
compared to adults. The splenial lesion was predominantly
observed in children with multisystem inflammatory syn-
drome in children (MIS-C) [10]. Gonca et al. reported two
children had reversible splenial lesions with encephalopathy
associated with MIS-C [4]. Akcay et al. showed two ADEM
patients who were resistant to intravenous immunoglobulin
and high-dose steroid therapy, their main central nervous
system symptoms were seizure and encephalopathy. One
patient developed cortical laminar necrosis [6]. One of the
most frequently reported neurological manifestations is

COVID-19-associated GBS. Akcay et al. showed an acute motor
axonal neuropathy patient who is a variant type of Guillain-
Barre Syndrome (GBS) associated with COVId-19 [7]. Neuro-
logical and radiological findings related to COVID-19 continue
to be reported. One of the most recently reported radiological
findings is a case of cerebellitis associated with MIS-C [5].

COVID-19 associated with neurological manifestations is
likely to leave permanent neurological damage. Furthermore,
its treatment is yet to be clear [11]. The patients with neuro-
logic manifestation were treated with corticosteroids, IVIG,
and therapeutic plasma exchange. Further research has had
variable outcomes [2—10]. Besides, we treated with IVIG, our
patient was discharged from the hospital with normal mental
status and without weakness of all muscles.

In conclusion, we contributed by reporting a patient with
COVID-19-related lentiform and caudate nucleus involve-
ment, which has not been reported in the literature before.

Consent

The written informed consent to publication has been ob-
tained from the parents.

Data availability state

All data of the patient are stored in the data recording system
of our hospital.
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