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Extrapontine central myelinolysis with 
extrapyramidal symptoms in a 14-year-old boy 
with COVID-19 disease-related PIMS-TS

Extrapontinní centrální myelinolýza s extrapyramidovými příznaky 

u 14letého chlapce s PIMS-TS související s onemocněním COVID-19
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Tab. 1. General criteria of PIMS-TS.

Clinical features

required fever > 38 °C

Organ systems Single or multi-organ involvement
gastrointestinal 

system

abdominal pain and cramping, diarrhea, vomiting, colitis, ileitis, 

ascites 

cardiovascular 

system

arterial hypotension, oliguria, shock, myocardial dysfunction, pericar-

dial eff usion, coronary artery abnormalities

dermatologic 

system

conjunctivitis, periorbital swelling or redness, mucus membrane 

changes, rash, swollen hands and feet

respiratory system
cough, sore throat, oxygen requirement, patchy infi ltrates, pleural 

eff usion

neurologic system headache, confusion, irritability, reduced level of consciousness, syncope

Abnormal laboratory fi ndings indicating infl ammation 

cardiac biomarkers elevated troponin T/NT-pro-BNP

infl ammatory 

markers

elevated CRP/fi brinogen/D-dimers/ferritin, hypoalbuminemia, 

lymphopenia, neutrophilia

History of COVID-19 infection

confi rmed
positive for current or recent SARS-CoV-2 infection by PCR, serology 

or antigen test

putative COVID-19 exposure within 4 weeks prior to the onset of symptoms 

CRP – C-reactive protein; PCR – polymerase chain reaction; PIMS-TS – pediatric infl ammatory 

multisystem syndrome

Dear Editor,

Coronavirus disease 2019 (COVID-19) has 

spread throughout the world following an 

outbreak in China in 2019. Severe acute res-

piratory syndrome coronavirus 2 (SARS-

-CoV-2) primarily targets the respiratory sys-

tem. In symptomatic patients, the most 

common symptoms are fever, cough, and 

headache. Severe forms can present with 

pneumonia, acute respiratory distress syn-

drome, acute cardiac dysfunction, and mul-

tiorgan failure [1]. Most reports have indi-

cated that adolescents and children follow 

a milder clinical course [2]. Nevertheless, re-

cent reports alerted the medical community 

to a pediatric infl ammatory multisystem syn-

drome temporally associated with COVID-19 

(PIMS-TS) [3]. Dia gnostic criteria and man-

agement of PIMS-TS are already relatively 

well defi ned (Tab. 1) [3].
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To further define PIMS-TS and to bet-

ter elucidate its pathophysiology, we pre-

sent an unusual case report of a patient 

who developed central extrapontine mye-

linolysis (EPM) after COVID-19 infection with 

PIMS-TS.

A previously healthy 14-year-old boy pre-

sented with fever (39 °C) unresponsive to 

antipyretic treatment, sore throat, abdom-

inal pain, vomiting, and palmoplantar rash. 

Despite the introduced antibio tic therapy, 

his condition quickly worsened. He was ad-

mitted via the emergency room due to im-

paired consciousness and ventricular fi-

brillation that required cardiopulmonary 

resuscitation, electrical cardioversion, and 

subsequent artificial lung ventilation. The 

septic condition was complicated by the 

Fig. 1. Acute brain MRI: (A1) FLAIR and (A2) T2-weighted scan in the axial plane: symmetrical hyperintensities in both the caudate 
nucleus and putamen. Follow-up brain MRI: (B1) FLAIR and (B2) T2-weighted scan in the axial plane: signal changes and bilateral puta-
minal atrophy with cystic transformation primarily on the left, and hyperintensities in the caudate nuclei.
FLAIR – fl uid attenuated inversion recovery

Obr. 1. Akutní MR mozku: (A1) FLAIR a (A2) T2 vážený sken v axiální rovině: symetrické hyperintenzity jak v nucleus caudatus, tak v pu-
tamenu. Kontrolní MR mozku: (B1) FLAIR a (B2) T2 vážený sken v axiální rovině: změny signálu a oboustranná atrofi e putamen s cystic-
kou transformací primárně vlevo, hyperintenzity v nucleus caudatus oboustranně.
FLAIR – fl uid attenuated inversion recovery
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onset of disseminated intravascular coagu-

lopathy and temporary circulatory instabil-

ity with the need for catecholamines, even 

though the acute echocardiogram was nor-

mal without signs of cardiomyopathy, no in-

tracardial thrombi were found and the pa-

tient had no risk of thromboembolism. It 

was also necessary to correct a mild transient 

electrolyte imbalance. An X-ray of the lungs 

verified a left-sided lobar pneumonia. A dou-

ble combination of antibio tics (meropenem 

+ vancomycin) was added to the medica-

tion. The initial SARS-CoV-2 PCR test was re-

peatedly negative over a period of 5 days. 

The examination of blood cultures, CSF, and 

bronchoalveolar lavage did not identify any 

infectious agent and the therapy was aug-

mented by an antiviral drug (aciclovir). An 

extensive autoimmune serologic screening 

was performed (including onconeural anti-

bodies and neural membrane antibodies) 

with a negative result. In the CSF, positivity 

of immunoglobulin G (IgG) and M (IgM) an-

tibodies against Borrelia burgdorferi sensu 

lato was found (the results were confi rmed 

by Western Blot confi rmatory test; intrathecal 

synthesis antibody index AI-IgG was 2 [pos-

itivity from 1.4], AI-IgM negative) and serol-

ogy test confi rmed positive IgG and IgM an-

tibodies against enteroviruses. Although the 

dia gnosis of neuroborreliosis (NB) was un-

likely (no lymphocytic pleocytosis in the CSF 

and no typical clinical presentation of the 

NB), the antibio tic therapy with meropenem 

was added to the medication for 14 days. The 

control lumbar puncture was not indicated. 

No convulsions were observed in the patient, 

and repeated EEG was normal without any 

epileptiform activity. Due to psychomotor 

agitation and conjugated eye deviation with 

vertical nystagmus which developed after 

early extubation, we performed acute brain 

MRI. It showed bilateral hyperintensities in 

the putamen and globus pallidus, most likely 

corresponding with EPM (Fig. 1 – A1, A2). Dif-

ferential dia gnosis of such basal ganglia hy-

perintensities in MRI includes hypoglyce-

mia, hypoxic ischemic encephalopathy or 

acute exposure to carbon monoxide poison-

ing. Ischemic disorder was excluded by the 

absence of diff usion restriction in diff usion 

weighted imaging. Hypoglycemia could be 

ruled out by blood sugar level monitoring, 

and hypoxia and poisoning via history. 

The control brain MRI with MRA 12 days 

later was stationary. 

Three weeks after his admission to the 

hospital, high titers of antibodies were de-

tected in blood (anti SARS-CoV-2 S was 

465.9 cut-off  index). 

Further clinical presentation was domi-

nated by hypokinetic-rigid syndrome – dys-

arthria, dysphagia, rigidity, bradykinesia, 

tremor with mild central quadriparesis, sac-

cadic eye movement, and intermittent hor-

izontal nystagmus. One month after the 

clinical onset, the MRI showed atrophy and 

cystoid transformation in the bilateral basal 

ganglia (Fig. 1) – B1, B2. The clinical condi-

tion improved slowly following the intro-

duction of physiotherapy. Six months after 

the clinical onset, the residual dysarthria, re-

fl exological predominance on the left-sided 

extremities and upper extremities dystaxia 

was present. The psychological examination 

indicated memory impairment and impair-

ment in auditory attention. 

The condition was evaluated as PIMS-TS. 

Initial co-occurrence with enterovirus or 

other viral infection cannot be ruled out.

Central EPM is an osmotic demyelinating 

syndrome (ODS) and mainly aff ects the basal 

ganglia, thalamus, and subcortical white mat-

ter [4]. In a large Swedish study with 83 pa-

tients with ODS, only 4% had an isolated image 

of EPM [5]. Only two case studies of patients 

with ODS related to COVID-19 have been pub-

lished [6,7]. The course of COVID-19 is mostly 

mild in children. However, more studies have 

emerged indicating a complicated course in 

children, especially with the development of 

PIMS-TS [8,9]. A large study with 58 children 

with PIMS-TS was recently published in which 

the clinical manifestation was: fever (in all 

cases), abdominal pain (53%), rash (52%), nau-

sea and/ or vomiting (50%), and conjunctivi-

tis (45%); 22% met the dia gnostic criteria for 

Kawasaki syndrome and 14% had coronary 

artery dilation or aneurysm. No neurological 

clinical manifestations or complications have 

been reported [9].

The PIMS-TS in our patient was compli-

cated by the development of neurologi-

cal symptoms with EPM confi rmed by brain 

MRI. However, a mild electrolyte imbalance 

was detected during the course, first hy-

ponatremia and hyperphosphatemia, then 

hypernatremia and hypophosphatemia later 

in the hospital. The correction of the elec-

trolyte imbalance was very slow according 

to valid guidelines; therefore, it is unlikely to 

be the cause of EPM. Mild hepatopathy and 

nephropathy were found according to lab-

oratory tests, but there was a rapid adjust-

ment of renal and liver parameters. Other 

causes of EPM such as hypokalemia, severe 

hepatopathy, or other symptoms were not 

identified during a detailed examination. 

EPM can manifest in diverse presentations, 

such as spastic paraparesis, mutism, catato-

nia, myoclonic jerks, and Parkinsonian fea-

tures with choreoathetosis or dystonia [10]. 

Rigidity, hypomimia, and cognitive impair-

ment dominated the clinical neurological 

picture of our patient. 

It is generally believed that COVID-19 in-

fection in children usually has a benign 

course. However, we are more likely to en-

counter diseases that we have rarely seen 

before that share a common denominator of 

past COVID-19 infections. Further studies will 

certainly be needed to address the patho-

physiological basis of this infection to ensure 

its optimal management.
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