J Korean Med Sci. 2021 Aug 9;36(31):e228
https://doi.org/10.3346/jkms.2021.36.e228
eISSN 1598-6357·pISSN 1011-8934

Images in This Issue
Neuroscience

Cytotoxic Lesion of the Corpus
Callosum (CLOCCs) after SARS-CoV-2
mRNA Vaccination

Taeho Youn
1

1

and Heewon Yang

2

Department of Internal Medicine, Aerospace Medical Center, Cheongju, Korea
Department of Emergency Medicine, Aerospace Medical Center, Cheongju, Korea

2

Received: Jun 30, 2021
Accepted: Aug 4, 2021

A

B

Address for Correspondence:
Heewon Yang, MD
Department of Emergency Medicine,
Aerospace Medical Center, 635, Danjae-ro,
Namil-myeon, Sangdang-gu, Cheongju 28187,
Republic of Korea.
E-mail: speedheewon@gmail.com
© 2021 The Korean Academy of Medical
Sciences.
This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.
ORCID iDs
Taeho Youn
https://orcid.org/0000-0003-4451-0435
Heewon Yang
https://orcid.org/0000-0002-7592-2240
Disclosure
The authors have no potential conflicts of
interest to disclose.
Author Contributions
Conceptualization: Yang H. Data curation:
Youn T. Writing - original draft: Yang H, Youn T.
Writing - review & editing: Yang H.

https://jkms.org

Fig. 1. The brain magnetic resonance imaging (MRI) of a 22-year-old patient who received the first dose of SARSCoV-2 mRNA vaccine (BNT162b) 3-days prior coming to the hospital. (A,B) The brain images show an oval-shaped
restricted diffusion in the corpus callosum with low apparent diffusion coefficient (ADC) values. The patient was
diagnosed with cytotoxic lesion of the corpus callosum (CLOCCs) after SARS-CoV-2 mRNA vaccination.

A 22-year-old previously healthy man visited the emergency department. He received the
first dose of SARS-CoV-2 mRNA vaccine (BNT162b) 3-days prior coming to the hospital.
He complained of febrile sensation and headache around the eyes and forehead. Upon
admission, he was alert and neurologic examination showed that cranial nerves were grossly
intact with both deep tendon reflexes and muscle strength being normal. There were signs
of suspicious mild nuchal rigidity but not evident. SARS-CoV-2 polymerase chain reaction
(PCR) that was performed due to fever turned out to be negative. Initial chemistry results
showed leukopenia (3200/uL) and thrombocytopenia (141000/uL) with serum sodium
being in the normal range (142mmol/L). There was no pleocytosis (WBC 2/uL) or other
abnormalities in the CSF study. The patient's brain magnetic resonance imaging (MRI)
showed an oval shaped restricted diffusion in the corpus callosum with low apparent
diffusion coefficient (ADC) values and lack of contrast mediated enhancement (Fig. 1). He
was transferred to a tertiary hospital emergency department and admitted, being diagnosed
with cytotoxic lesion of the corpus callosum (CLOCCs) after SARS-CoV-2 mRNA vaccination.
After that, the patient's symptoms improved and he was discharged 2 days later with no
notable changes to be mentioned in the following outpatient check-up a week later.
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CLOCCs after SARS-CoV-2 mRNA Vaccination

CLOCCs are associated with many disease entities including malignancy, infections,
subarachnoid hemorrhage, metabolic abnormality, trauma and vaccination.1 Corpus callosal
lesions with low abnormal diffusion restriction and low ADC values are known to be caused
by cytotoxic edema.2 It has been generally agreed that cytotoxic edema is related to glutamate
releasing from astrocytes that are stimulated by cytokines, culminating in the influx of water
within cells.3 Important differential diagnoses of CLOCCs include ischemic stroke of anterior
cerebral artery distal branch and acute disseminated encephalomyelitis (ADEM). However, lesions
of stroke and ADEM tend to be asymmetric and more aggressive than CLOCCs.1 Furthermore,
because of redundant blood supply to the corpus callosum, ischemic infarction is rare in the
region.4 Recently a few cases have reported relationship between COVID-19 and CLOCCs.5 Also,
multisystem inflammatory syndrome has recently been demonstrated to result in CLOCCs among
the children suffering from cytokine storms.6 This is a limited single neuroimaging finding of the
patient who received the first jab of SARS-CoV-2 mRNA vaccine (BNT162b) with the underlying
mechanism needing further investigation. However, to our knowledge, CLOCCs after all types of
COVID-19 vaccination has not yet been reported and we would like to share a single adverse event.
A mRNA vaccine is a novel type protecting from COVID-19 with indisputable efficacy, however its
adverse effects must not be overlooked when patients seek medical attention after vaccination.
Clinicians should be aware of not only the common side effects of COVID-19 vaccination but also
uncommon adverse effects resulting from SARS-CoV-2 vaccination.
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