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Abstract

Background: The aim of the current study was to investigate magnetic resonance imaging (MRI) findings
in children who developed convulsions after COVID-19 infection.

Materials and Methods: A retrospective screening was made of paediatric cases who presented at the
COVID-19 pandemic clinic with suspected COVID-19 infection between March 2020 and June 2021 and
were diagnosed with COVID-19 from a positive real-time polymerase chain reaction test (qRT-PCR). Non-
contrast brain and diffusion MRI performed using a 3-Tesla device in all patients with convulsions. The
demographic characteristics and brain MRI findings were recorded of cases with COVID-19 infection who
developed convulsions.

Results: Evaluation was made of 6 cases who were diagnosed with COVID-19 and developed convulsions
during the disease course. There was a history of convulsions in 3 patients and recurrent convulsion at-
tacks developed despite anticonvulsant therapy. In the other 3 cases developed convulsion, there was no
history of convulsions, or additional disease. Non-contrast brain MRI was taken for etiology in all pati-
ents. In all the cases, no signal changes of acute pathologies were detected on diffusion MRI.

Conclusion: COVID-19 infection can trigger convulsions even in patients with epilepsy and taking anticon-
vulsant therapy and may cause convulsions in previously healthy cases. Unlike in the adult patient popu-
lation, COVID-19 infection was not seen to cause acute changes in brain MRI findings in the pediatric age
group who developed convulsions due to COVID-19 infection.
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Amag: Bu calismanin amaci, COVID-19 enfeksiyonu sonrasi konviilziyon gelisen gocuklarda manyetik rezo-
nans gorintiileme (MRG) bulgularini aragtirmakti.

Materyal ve metod: Mart 2020 ile Haziran 2021 arasinda COVID-19 pandemi klinig§ine COVID-19 enfeksi-
yonu suiphesiyle basvuran ve pozitif gergek zamanli polimeraz zincir reaksiyonu testinden (qRT) COVID-19
tanisi alan pediatrik vakalarin retrospektif taramasi yapildi. Konvilziyonlu tiim hastalara 3-Tesla cihazi kul-
lanilarak kontrastsiz beyin ve difiizyon MRG yapildi. Konviilziyon gelisen COVID-19 enfeksiyonlu olgularin
demografik 6zellikleri ve beyin MRG bulgulari kaydedildi.

Bulgular: COVID-19 tanisi konan ve hastalik seyri sirasinda konviilziyon gelisen 6 olgunun degerlendirilmesi
yapildi. 3 hastada konviilziyon 6ykiisii vardi ve antikonviilzan tedaviye ragmen tekrarlayan konviilziyon
ataklari gelisti. Konviilziyon gelisen diger 3 hastada konviilziyon 6ykiisii veya ek hastalik yoktu. Tim hasta-
larda etiyoloji igin kontrastsiz beyin MRG cekildi. Tiim olgularin difizyon MRG'sinde akut patolojiye ait sin-
yal degisikligi saptanmadi.

Sonug: COVID-19 enfeksiyonu, epilepsili ve antikonviilzan tedavi alan hastalarda dahi konviilziyonu tetik-
leyebilir ve 6nceden saglikli olan olgularda konviilziyona neden olabilir. Yetiskin hasta populasyonundan
farkh olarak, COVID-19 enfeksiyonuna bagh konviilziyon gelisen pediatrik yas grubunda COVID-19 enfeksi-
yonunun beyin MRG bulgularinda akut degisikliklere neden oldugu gorilmedi.
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Introduction

The devastating effects of the coronavirus pandemic cau-
sed by SARS-CoV-2 have been affecting the world since
early 2020 (1).

Although it has been reported that the disease course in
children is generally milder and mortality is rare, it has also
been reported that the risk of COVID-19 disease may be hig-
her in children with underlying conditions such as pulmo-
nary dysfunction or immunosuppression. COVID-19 infec-
tion in children can cause fever, cough, respiratory distress,
abdominal pain, diarrhea, vomiting and occasionally con-
vulsions (2). Concerns have been raised over whether pati-
ents will experience acute seizures during COVID-19 infec-
tion (3). Viruses that affect the central nervous system in
humans can cause viral encephalitis. Magnetic resonance
imaging (MRI) findings may not be specific in the diagnosis
of viral encephalitis. MRI offers information on both the di-
agnosis and possible causes of encephalitis. In addition,
nonspecific findings supporting encephalitis can be seen on
MRI. These are focal or diffuse cerebral variable signal in-
tensity, hemorrhage, cerebral edema, and diffusion restric-
tion (4,5).

The aim of this study was to investigate MRI findings in
children who developed convulsions after COVID-19 infec-
tion.

Materials and Methods

A retrospective screening was made of pediatric cases who
presented at our COVID-19 pandemic clinic with suspected
COVID-19 infection between March 2020 and June 2021
and were diagnosed with COVID-19 from a positive real-
time polymerase chain reaction test (QRT-PCR). This retro-
pective study was conducted following the ethical stan-
dards included in the Declaration of Helsinki and in accor-
dance with our local ethics committee standards (decision
no: 25, dated:18.10.2021). Permission for this study was
obtained from the Turkish Ministry Health. All admissions
diagnosed with seizure-related conditions were manually
reviewed (6). Seizure-related emergency department pre-
sentations were noted. The patients were grouped as sta-
tus epilepticus, febrile seizure, seizures in patients without
a diagnosis of epilepsy, recurrence of seizures in patients
with epilepsy, and paroxysmal movements (7). Patients
with a diagnosis of psychogenic non-epileptic seizure
(PNES) were not included in the study. Admission to hospi-
tal following emergency room presentation was recorded
as clinical relevance and severity index. There was no any
other neurological symptom other than convulsion.

All patients who developed COVID-19 infection were 3-10
days followed up in the hospital. Non-contrast brain MRI
performed in the patients with convulsions during a 10-day
period. When the control RT-PCR test became negative and
the convulsions recovered, the patients were discharged.
In all children who developed convulsions after COVID-19
infection, cranial MRIs were obtained using a 3-Tesla powe
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red MRI device (Magnetom Skyra, Siemens Healthcare, Er-
langen, Germany) with a 64-channel head coil. The images
used in the study were obtained using the same parameters
for all patients; Axial T1A (weighted) spin echo (TR/TE/FA:
370/11/70), T2A turbo spin echo (TR/TE/FA:
4540/109/150), FLAIR (Fluid Attenuated Inversion Reco-
very); (TR/TE/FA:9140/81/150), Sagittal T1A spin echo
(TR/TE/FA: 375/11/70), Coronal T2A turbo spin echo
(TR/TE/FA: 4540/105/150) and diffusion MRI were obtai-
ned. The MRIs were examined twice in total at different ti-
mes by a radiologist with at least 5 years of experience in
neuroradiology and was unaware of the patients' clinical
status. The cranial MRI findings were recorded.

Data obtained in the study were analyzed ststistically using
NCSS (Number Cruncher Statistical System) Statistical
Software (Utah, USA). Descriptive statistics were expressed
as meantstandard deviation (SD) and median values, num-
ber (n) and percentage (%).

Results

Evaluation was made of 6 cases diagnosed with COVID-19,
who developed convulsions during the disease course and
the convulsion diagnosis was confirmed by a pediatric neu-
rologist. These cases comprised 4 males and 2 females,
aged 6 months, and 2, 3, 7, 11 and 12 years. There was a
history of convulsions in 3 patients and recurrent convul-
sion attacks developed despite anticonvulsant therapy. In
the other 3 cases, there was no history of convulsions or
any additional disease (Table 1).

Table 1. Demographic Characteristics of Cases
Gender M/F, number (%) 4 (66,7%) / 2 (33,3%)

Age (years), min-max (median) 0,5-12(5)
Age groups

<1 year 1(16,7%)
1-5 years 2(33,3%)
> 5 years 3(50%)

A 2-year-old patient had cystic encephalomalacia in the
right cerebellar cortex (Figure 1), an 11-year-old patient
had hydrocephalus, encephalocele, corpus callosum atro-
phy and cortical atrophy (Figure 2), and a 12-year-old girl
who developed mortality had cortical atrophy and gliosis in
the subcortical white matter on brain MRI. Axial non-con-
trast thorax CT shows bilateral diffuse parenchymal infil-
trates secondary to COVID-19 in the same patient (Figure
3). There was no difference between previous MRI findings
of these 3 patients with a history of positive convulsions.
On the brain MRIs taken at the time of COVID-19 infection,
no pathology was observed in 3 patients aged 6 months, 7
and 3 years (Figures 4, 5 and 6, respectively). In all the
cases, no signal changes of acute pathologies were de-
tected on diffusion MRI.
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Figure 1. T2-weighted axial cranial MR image with cysticen-  Figure 4. T2-weighted axial cranial MR image with normal
cephalomalacia in the right cerebellar cortex in a 2-year-old  brain in a 6-month-old baby boy.
male patient.

Figure 2. a- T2-weighted axial cranial MR image with shunt . .
catheter of an 11-year-old female patient, shown by blue  Figure 5. T2-weighted axial cranial MR with normal brain
arrow, secondary to hydrocephalus, b- Encephalocele in  image of a 7-year-old male patient.

the same patient.

Figure 6. a- T2-weighted axial cranial MR image with nor-
mal brain of a 3-year-old male patient, b- Image of normal
diffusion MR of the same patient

Figure 3. a- Cortical atrophy and gliosis in subcortical white
matter in FLAIR sequence of a 12-year-old female patient,
b- Axial non-contrast thorax CT shows bilateral diffuse pa-
renchymal infiltrates secondary to COVID-19 in the same
patient
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Discussion

The SARS-CoV-2 virus as the causative agent of the poten-
tially fatal coronavirus 2019 disease (COVID-19) has resul-
ted in a global pandemic. The neurotropic and neuroinva-
sive abilities of coronaviruses have been previously descri-
bed in humans. Neurological problems found in patients
with coronavirus infection include febrile seizures, convul-
sions, unconsciousness, encephalomyelitis and encephalitis
(8).

Asadi-Pooya et al. (8) reported that patients with COVID-19
who had never been diagnosed with epilepsy, could have
seizures for the first time. Convulsions may be seen in pati-
ents with COVID-19 due to reasons such as neuroinvasion,
brain damage and hypoxia. In a study by Lu et al. (3), it was
reported that COVID-19 causes minimal risk for convulsions
during the acute phase.

In a study by Moriguchi et al. (5), specific SARS-CoV-2 RNA
was detected in the cerebral spinal fluid (CSF) of a 24-year-
old male patient. On the brain MRI of the same patient,
there were hyperintense signal changes in the right mesial
temporal lobe and hippocampus. This finding supported
the possibility of SARS-CoV-2 meningitis. Many studies have
reported that cerebrovascular events may develop in pati-
ents with COVID-19 (9,10).

Efe et al. (11) presented the first case of surgical treatment
and histological confirmation of encephalitis in a 35-year-
old female patient with COVID-19. Given the increasing
number of infections worldwide, they have raised aware-
ness of the severe neurological manifestations of COVID-19
and reported that, as in their case, COVID-19-associated en-
cephalitis can mimic glial neoplasm.

Morassi et al. (12) reported that SARS-CoV-2 infection cau-
sed ischemic stroke in four patients (67%) and acute stroke
in two patients (33%).

Poyiadiji et al. (13) reported the MRI findings of an adult fe-
male patient who developed acute necrotizing hemorrha-
gic encephalopathy associated with COVID-19.
Rajbhandari et al. (14) reported that cerebral sinus vein
thrombosis may develop as a complication of COVID-19 in-
fection in young patients.

In a study of paediatric patients with COVID-19 infection,
Sun et al. (15) reported clinical conditions such as septic
shock, multi-organ failure, intussusception, toxic encepha-
lopathy, status epilepticus and disseminated intravascular
coagulation as complications.

Although it has been reported in the literature that COVID-
19 infection poses a minimal risk for the development of
convulsions during acute illness in adult patients (3), it may
cause different clinical conditions ranging from acute ische-
mic or hemorrhagic stroke to meningitis, encephalitis and
acute necrotizing hemorrhagic encephalopathy spectrum
(5,11-13). In the pediatric age group, clinical conditions
such as status epilepticus have been reported without MRI
confirmation (15,16). In the current study, COVID-19 infec-
tion was found to trigger the development of convulsions
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in children with a history of convulsions, and cause convul-
sions in completely healthy children. Although the brain
MRIs of adult patients have shown pathologies caused by
COVID-19 infection, no acute brain damage was observed
on the MRIs of the pediatric cases in this study.

The most important limitation of current study that the po-
pulation of patients was small. Another limitation was that
the control MRI was not performed.

Conclusion

COVID-19 infection can trigger convulsions even in patients
with epilepsy and taking anticonvulsant therapy and may
cause convulsions in previously healthy cases. Unlike in the
adult age group, COVID-19 infection was not found to have
caused acute changes on the brain MRI findings in the pe-
diatric age group who developed convulsions due to
COVID-19 infection.
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