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Publish: 01 Oct 2025 . severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Cytotoxic lesion of the corpus

callosum (CLOCC) is a rare clinical and radiological syndrome linked to various etiologies. This
study aimed to report a rare case of CLOCC after receiving the Sinopharm BIBP COVID-19
vaccine.

Case Presentation: A 44-year-old previously healthy man presented with spatial disorientation,
memory impairment, and preorbital headache following vaccination against SARS-CoV-2.
He had no abnormal findings on initial laboratory tests or cerebrospinal fluid analysis. A brain
MRI revealed an ovoid lesion in the splenium of the corpus callosum, which is distinctive for
a cytotoxic lesion of the corpus callosum. A biopsy specimen of the lesion was consistent with
the diagnosis. The patient showed a transitory response to immunosuppressive therapy. After a
dramatic disease course associated with septic shock due to aspiration pneumonia, he developed

Keywords: cardiorespiratory arrest and died two months after the initial presentation.
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COVID-19, Neurotoxicity : Conclusion: This case underscores the need for increased caution regarding the uncommon
syndromes complications of SARS-CoV-2 vaccination.
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Introduction

ince the start of the pandemic in Decem-
ber 2019, over 776.8 million confirmed
COVID-19 cases and more than 7 million
deaths have been reported globally as of
November 10, 2024 [1, 2]. Effective vac-
cines against COVID-19 were urgently
needed to control the global pandemic.
As a result of the global endeavor of remarkable speed
and magnitude, vaccines of different development
strategies are currently available to the public [3]. As
of January 9, 2022, more than 9 billion vaccine doses
against severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) have been administered [4]. The global
immunization of adults with SARS-CoV-2 vaccines
has drastically reduced the risk of symptomatic disease,
hospitalization, and death rates attributed to COVID-19.
However, the initial randomized clinical trials that as-
sessed the vaccines’ safety and efficacy were underpow-
ered to detect rare adverse outcomes [5, 6]. Therefore,
reports of adverse events are crucial for re-evaluating
the potential risks and benefits of vaccine administra-
tion and the clinical management of post-vaccination
adverse events. A wide range of neurological adverse
events has been recorded following SARS-CoV-2 vac-
cination, most of which are transient and mild. The most
common neurological complications associated with
SARS-CoV-2 vaccination include headache, Guillain-
Barre syndrome (GBS), venous sinus thrombosis (VST),
and transverse myelitis. Other neurological adverse ef-
fects are much less frequent [7, 8]. Cytotoxic lesion of
the corpus callosum (CLOCC), first described by Tada
et al. in 2014 [9], is a rare clinical and radiological syn-
drome that often starts with neuropsychiatric symptoms.
It is accompanied by a brain MRI finding of an isolated
oval-shaped reversible lesion located in the splenium of
the corpus callosum. In most cases, complete recovery
without sequelae can be achieved [10]. In August 2021,
Youn and Yang [11] reported the first case of CLOCC
following SARS-CoV-2 vaccination in a 22-year-old
man. We report a case of CLOCC in a 44-year-old man
presenting with spatial disorientation, memory impair-
ment, and preorbital headache following SARS-CoV-2
vaccination.

Case Presentation

We describe a 44-year-old previously healthy Cauca-
sian man with no past medical or medication history who
developed neurological symptoms shortly after receiv-
ing the Sinopharm BIBP COVID-19 vaccine. On day 0,
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he received the first vaccine dose. Two days later (day
2), he developed acute confusion accompanied by spatial
disorientation, difficulty navigating familiar places, pro-
gressive recent-memory impairment, and a mild fron-
tal-orbital headache. He reported no fever, dizziness,
vertigo, nausea, or respiratory symptoms. Over the fol-
lowing 12 days (day 2—-14), the symptoms progressively
worsened.

On day 14, he was admitted to the hospital due to wors-
ening confusion and impaired orientation. On neurologi-
cal examination, the patient was awake and responsive,
oriented to time and person, but disoriented to place.
Cranial nerve, motor, sensory, and coordination ex-
aminations were normal, and no meningeal signs were
observed. A non-contrast brain computed tomography
(CT) scan revealed diffuse hypodense lesions within the
corpus callosum. MRI demonstrated a diffuse cytotoxic
lesion involving the splenium and body of the corpus
callosum, with restricted diffusion on diffusion weighted
imaging/apparent diffusion coefficient DWI/ADC and
mild contrast enhancement on T1-weighted images. An
additional contrast-enhancing lesion was noted in the left
temporal lobe. Magnetic resonance angiography (MRA)
and magnetic resonance venography (MRV) were unre-
markable.

During hospital days 1-4, extensive diagnostic evalu-
ations were conducted. Laboratory tests, including com-
plete blood count (CBC) and metabolic panel, were nor-
mal. Toxicology screening was negative. SARS-CoV-2
polymerase chain reaction (PCR) was adverse. A cere-
brospinal fluid (CSF) analysis showed elevated opening
pressure (28 cm H,0) with normal glucose, protein, and
cell counts. A CSF bacterial and fungal cultures were
negative. A comprehensive viral PCR panel (herpes sim-
plex virus types 1 and 2 [HSV-1/2], varicella-zoster vi-
rus [VZV], cytomegalovirus [CMV], Epstein-Barr virus
[EBV], JC virus [JCV], SARS-CoV-2) and PCR for My-
coplasma pneumoniae were all negative. Autoimmune
and paraneoplastic testing revealed positive anti-Yo an-
tibodies (2+). Whole-body CT scans (chest, abdomen,
and pelvis) showed no malignancy. A stereotactic brain
biopsy demonstrated intracellular edema, mild lympho-
cytic infiltration, and vascular congestion. Immunohis-
tochemistry revealed LCA-positive lymphocytes and the
absence of CD20 expression, consistent with a reactive
rather than neoplastic process.

On hospital day 5, the patient experienced his first
clinical deterioration, presenting with increased leth-
argy, slowed responses, hypophonia, and worsening
disorientation. High-dose corticosteroid pulse therapy
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Figure 1. There is abnormal signal intensity with mild mass effect and considerable restricted-diffusion in bilateral periven-
tricular white matter with involvement of entire corpus callosum. Patchy enhancement of the lesion is seen between the frontal
horns of lateral ventricles and also around the ventricles. Also, abnormal signal intensity with patchy enhancement is present

in anterior of left temporal lobe.

was initiated. By hospital day 7, he demonstrated partial
clinical improvement, including enhanced alertness and
improved ability to follow commands.

However, on hospital day 10, he experienced a sudden
clinical decline, developing fever, tachypnea, and hy-
poxia (oxygen saturation 92% on room air). Neurologi-
cally, he became lethargic and non-verbal. Pulmonary
CT angiography demonstrated thromboembolism. An-
ticoagulation was initiated, and a repeat SARS-CoV-2
PCR test was positive. EEG showed diffuse background
slowing consistent with encephalopathy without epilep-
tiform activity. He was transferred to the intensive care
unit (ICU) and underwent therapeutic plasma exchange
in combination with corticosteroid therapy. Based on
partial clinical response and the biopsy findings, ritux-
imab therapy was initiated; however, the patient devel-
oped ventricular tachycardia, prompting discontinuation
of rituximab and transition to cyclophosphamide.

After 20 days of hospitalization, the patient was dis-
charged with a stable cardiac status and mild improve-
ment in mental function. Two weeks after discharge,
he returned for scheduled cyclophosphamide adminis-
tration. Follow-up brain magnetic resonance imaging
(MRI) showed mild enlargement of the callosal lesion,
though the patient demonstrated slight clinical improve-
ment and was discharged again (Figure 1).

Two weeks later (approximately two months after
symptom onset), the patient presented to the emergency
department with decreased level of consciousness and a
recent episode of generalized tonic—clonic seizures. He
was febrile and hemodynamically unstable. Given his
respiratory status and neurological decline, aspiration
pneumonia with septic shock was suspected, and man-
agement was initiated accordingly. Twelve hours after
admission, he developed cardiopulmonary arrest and
died after one hour of resuscitative efforts. An autopsy
was recommended, but declined by the family.
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Discussion

CLOCC:s are secondary lesions related to a variety of
disease entities, including malignancy, infection, sub-
arachnoid hemorrhage, metabolic disturbances, drugs,
trauma, and vaccination [12]. Corpus callosal lesions
with diffusion restriction on diffusion weighted imaging
(DWI) and low ADC values on brain MRI are consistent
with cytotoxic edema [13]. Cytotoxic edema is caused
by water entrapment within cells. Glutamate plays an es-
sential role in excitotoxicity and is responsible for the
inward shift of water through acting on sodium-potassi-
um pumps. Increased levels of inflammatory cytokines
interleukin-1 (IL-1) and interleukin-6 (IL-6) initiate a
cascade that leads to increased glutamate release from
astrocytes, resulting in cytotoxic edema [12, 14]. Infec-
tion with SARS-CoV-2 initiates innate and adaptive im-
mune responses, resulting in alterations in immune cell
populations and their respective T-cell, B-cell, and NK-
cell subsets. This systemic inflammatory response can
cause excessive expression of pro-inflammatory cyto-
kines, such as IL-1 and IL-6, leading to cytokine storms
[15, 16]. Vaccines can induce an excessive inflammatory
response and increase peripheral pro-inflammatory cyto-
kines [17]. Cytokines that pass through the blood-brain
barrier trigger glial cells - such as astrocytes, microg-
lia, and oligodendrocytes — and might lead to cytotoxic
edema through excitotoxic mechanisms, depending on
the individual’s immunogenetic background and innate
immune memory [11]. It is not yet established whether
vaccination against SARS-CoV-2 can induce an overac-
tive immune response resulting in cytokine storms in a
subset of recipients. Adverse events with autoimmune
mechanisms have been reported after SARS-CoV-2
vaccination in the literature. GBS, VST, and transverse
myelitis are the most frequently reported complications
[8]. Other less frequent immune-mediated neurological
adverse effects include vaccine-induced acute dissemi-
nated encephalomyelitis [18], Bell’s palsy [19], neu-
romyelitis optica spectrum disorder [20], and multiple
sclerosis [21, 22]. However, they do not suggest a causal
link with the vaccination. There is no clear consensus
that SARS-CoV-2 vaccination increases the risk of these
complications beyond the expected rate in the general
population [19, 21]. Our case nearly resembles a recently
reported case of CLOCC in a patient who received the
SARS-CoV-2 mRNA vaccine (BNT162b) [11]. Accord-
ingly, we assume that the development of CLOCC in our
patient was secondary to an autoimmune response trig-
gered by cytokine release following SARS-CoV-2 vac-
cination. The temporal relationship supports this hypoth-
esis, raised pro-inflammatory markers, and the absence
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of other etiological factors for encephalopathy other than
SARS-CoV-2 vaccination.

Conclusion

We presented a case of CLOCC in a patient who re-
ceived the first dose of the Sinopharm BIBP COVID-19
vaccine, with a transient response to immunosuppressive
therapy. We hypothesized that an excessive immune re-
sponse and the subsequent increase in the concentrations
of pro-inflammatory cytokines have led to this phenom-
enon. However, the underlying mechanism needs further
research in larger populations of vaccinated patients.
Vaccination is highly recommended to achieve herd im-
munity against SARS-CoV-2. However, the possible ad-
verse reactions must not be ignored. Clinicians must be
aware of both common and uncommon adverse events
associated with SARS-CoV-2 vaccination to better care
for patients seeking medical support post-vaccination.

Ethical Considerations
Compliance with ethical guidelines

Written informed consent was obtained from the pa-
tient for the publication of the article and any associated
images.

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Authors' contributions

All authors contributed equally to the conception and
design of the study, data collection and analysis, inter-
ception of the results, and manuscript drafting. Each au-
thor approved the submission of the final version of the
manuscript

Conflict of interest
The authors declared no conflict of interest.
Acknowledgments

The authors thank all the staff who assisted with the
study.

Mirhadi M, et al. Cytotoxic Lesions of the Corpus Callosum After COVID-19 Vaccination. JVC. 2024: 6(4):205-210.



http://jvessels.muq.ac.ir/index.php?slc_lang=en&slc_sid=1

Journal of Vessels and Circulation
Qom University of Medical Sciences

References

[1] Kim SY, Yeniova AQO. Global, regional, and national inci-
dence and mortality of COVID-19 in 237 countries and ter-
ritories, January 2022: A systematic analysis for World Health
Organization COVID-19 dashboard. Life Cycle. 2022; 2:e10.
[DOL:10.54724/1c.2022.€10]

[2] Rezvan S, Nasiri B, Farahmand H, Ahmadi J, Noori E,
Bazmandegan G, et al. Frequency of ABO blood groups in
patients with COVID-19 referred to Ali Ibn Abi Taleb Hos-
pital in Rafsanjan in 2020. ] Vessels Circ. 2021; 2(4):171-8.
[DOI:10.32598/JVC.2.4.64.7]

[3] Kyriakidis NC, Lépez-Cortés A, Gonzalez EV, Grimaldos
AB, Prado EO. SARS-CoV-2 vaccines strategies: A compre-
hensive review of phase 3 candidates. NPJ Vaccines. 2021;
6(1):28. [DOI:10.1038 / 541541-021-00292-w]

[4] World Health Organization (WHO). WHO COVID-19 Dash-
board. 2020 [Updated 2022 January 7]. Available from: [Link]

[5] Kim JH, Marks F, Clemens JD. Looking beyond COV-
ID-19 vaccine phase 3 trials. Nat Med. 2021; 27(2):205-11.
[DOI:10.1038/541591-021-01230-y] [PMID]

[6] Polack FP, Thomas SJ, Kitchin N, Absalon ], Gurtman A,
Lockhart S, et al. Safety and efficacy of the BNT162b2 mRNA
covid-19 vaccine. N Engl ] Med. 2020; 383(27):2603-15.
[DOI:10.1056/ NEJMo0a2034577] [PMID]

[7] Finsterer J. Neurological side effects of SARS-CoV-2 vacci-
nations. Acta Neurol Scand. 2022; 145(1):5-9. [DOI:10.1111/
ane.13550] [PMID]

[8] Garg RK, Paliwal VK. Spectrum of neurological complica-
tions following COVID-19 vaccination. Neurol Sci. 2022;
43(1):3-40. [DOI:10.1007 / s10072-021-05662-9] [PMID]

[9] Tada H, Takanashi J, Barkovich AJ, Oba H, Maeda M, Tsu-
kahara H, et al. Clinically mild encephalitis/encephalopathy
with a reversible splenial lesion. Neurology. 2004; 63(10):1854-
8. [DOI:10.1212/01.wnl.0000144274.12174.cb] [PMID]

[10] Yuan J, Yang S, Wang S, Qin W, Yang L, Hu W. Mild en-
cephalitis/encephalopathy with reversible splenial lesion
(MERS) in adults-a case report and literature review. BMC
Neurol. 2017; 17(1):103. [DOI:10.1186/s12883-017-0875-5]
[PMID]

[11] Youn T, Yang H. Cytotoxic lesion of the corpus callosum
(CLOCCs) after SARS-CoV-2 mRNA vaccination. ] Korean
Med Sci. 2021; 36(31):€228. [DOI:10.3346/jkms.2021.36.228]
[PMID]

[12] Starkey ], Kobayashi N, Numaguchi Y, Moritani T. Cyto-
toxic lesions of the corpus callosum that show restricted dif-
fusion: Mechanisms, causes, and manifestations. Radiograph-
ics. 2017; 37(2):562-76. [DOI:10.1148 /rg.2017160085] [PMID]

[13] Tetsuka S. Reversible lesion in the splenium of the corpus
callosum. Brain Behav. 2019; 9(11):e01440. [DOI:10.1002/
brb3.1440] [PMID]

[14] Matute C, Alberdi E, Domercq M, Sanchez-Gémez MYV,
Pérez-Samartin A, Rodriguez-Antigiiedad A, et al. Excito-
toxic damage to white matter. ] Anat. 2007; 210(6):693-702.
[DOI:10.1111/j.1469-7580.2007.00733.x] [PMID]

[15] Boziki MK, Mentis AA, Shumilina M, Makshakov G,
Evdoshenko E, Grigoriadis N. COVID-19 immunopathol-

Autumn 2025. Volume 6. Number 4

ogy and the central nervous system: Implication for multiple
sclerosis and other autoimmune diseases with associated de-
myelination. Brain Sci. 2020; 10(6):345. [DOI:10.3390/brain-
sci10060345] [PMID]

[16] Sadeghmousavi S, Rezaei N. COVID-19 and multiple scle-
rosis: Predisposition and precautions in treatment. SN Compr
Clin Med. 2020; 2(10):1802-7. [DOI:10.1007 / s42399-020-00504-
9] [PMID]

[17] Giannotta G, Giannotta N. Vaccines and neuroinflamma-
tion. Int ] Pub Health Safe. 2018; 3(3):1000163. [Link]

[18] Kania K, Ambrosius W, Tokarz Kupczyk E, Kozubski
W. Acute disseminated encephalomyelitis in a patient vac-
cinated against SARS-CoV-2. Ann Clin Transl Neurol. 2021;
8(10):2000-3. [DOI:10.1002/ acn3.51447] [PMID]

[19] Goss AL, Samudralwar RD, Das RR, Nath A. ANA investi-
gates: neurological complications of COVID-19 vaccines. Ann
Neurol. 2021; 89(5):856-7. [DOI:10.1002/ ana.26065] [PMID]

[20] Chen S, Fan XR, He S, Zhang JW, Li SJ. Watch out for neu-
romyelitis optica spectrum disorder after inactivated virus
vaccination for COVID-19. Neurol Sci. 2021; 42(9):3537-9.
[DOI:10.1007 /s10072-021-05427-4] [PMID]

[21] Khayat-Khoei M, Bhattacharyya S, Katz ], Harrison D,
Tauhid S, Bruso P, et al. COVID-19 mRNA vaccination
leading to CNS inflammation: A case series. ] Neurol. 2022;
269(3):1093-106. [DOI:10.1007 / s00415-021-10780-7] [PMID]

[22] Havla ], Schultz Y, Zimmermann H, Hohlfeld R, Danek
A, Kumpfel T. First manifestation of multiple sclerosis after
immunization with the Pfizer-BioNTech COVID-19 vaccine. |
Neurol. 2022; 269(1):55-8. [DOI:10.1007 /s00415-021-10648-w]
[PMID]

Mirhadi M, et al. Cytotoxic Lesions of the Corpus Callosum After COVID-19 Vaccination. JVC. 2024; 6(4):205-210.



http://jvessels.muq.ac.ir/index.php?slc_lang=en&slc_sid=1
https://www.elifecycle.org/archive/view_article?pid=lc-2-0-10
https://www.researchgate.net/profile/Enayatollah-Noori/publication/365266966_Frequency_of_ABO_Blood_Groups_in_Patients_With_COVID-19/links/636cb297431b1f530086ef60/Frequency-of-ABO-Blood-Groups-in-Patients-With-COVID-19.pdf
https://www.nature.com/articles/s41541-021-00292-w
https://data.who.int/dashboards/covid19/cases
https://www.nature.com/articles/s41591-021-01230-y
https://pubmed.ncbi.nlm.nih.gov/33469205/
https://www.nejm.org/doi/10.1056/NEJMoa2034577
https://pubmed.ncbi.nlm.nih.gov/33301246/
https://onlinelibrary.wiley.com/doi/epdf/10.1111/ane.13550
https://onlinelibrary.wiley.com/doi/epdf/10.1111/ane.13550
https://pubmed.ncbi.nlm.nih.gov/34750810/
https://link.springer.com/article/10.1007/s10072-021-05662-9
https://pubmed.ncbi.nlm.nih.gov/34719776/
https://www.neurology.org/doi/10.1212/01.WNL.0000144274.12174.CB
https://pubmed.ncbi.nlm.nih.gov/15557501/
https://link.springer.com/article/10.1186/s12883-017-0875-5
https://pubmed.ncbi.nlm.nih.gov/28545419/
https://jkms.org/DOIx.php?id=10.3346/jkms.2021.36.e228
https://pubmed.ncbi.nlm.nih.gov/34402238/
https://pubs.rsna.org/doi/10.1148/rg.2017160085
https://pubmed.ncbi.nlm.nih.gov/28165876/
https://onlinelibrary.wiley.com/doi/10.1002/brb3.1440
https://onlinelibrary.wiley.com/doi/10.1002/brb3.1440
https://pubmed.ncbi.nlm.nih.gov/31588684/
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-7580.2007.00733.x
https://pubmed.ncbi.nlm.nih.gov/17504270/
https://www.mdpi.com/2076-3425/10/6/345
https://www.mdpi.com/2076-3425/10/6/345
https://pubmed.ncbi.nlm.nih.gov/32512702/
https://link.springer.com/article/10.1007/s42399-020-00504-9
https://link.springer.com/article/10.1007/s42399-020-00504-9
https://pubmed.ncbi.nlm.nih.gov/32895640/
https://childrenshealthdefense.org/wp-content/uploads/Giannotta-2018-Vaccines-and-neuroinflammation-.pdf
https://onlinelibrary.wiley.com/doi/10.1002/acn3.51447
https://pubmed.ncbi.nlm.nih.gov/34480527/
https://onlinelibrary.wiley.com/doi/10.1002/ana.26065
https://pubmed.ncbi.nlm.nih.gov/33710649/
https://link.springer.com/article/10.1007/s10072-021-05427-4
https://pubmed.ncbi.nlm.nih.gov/34189662/
https://link.springer.com/article/10.1007/s00415-021-10780-7
https://pubmed.ncbi.nlm.nih.gov/34480607/
https://link.springer.com/article/10.1007/s00415-021-10648-w
https://pubmed.ncbi.nlm.nih.gov/34115170/

This Page Intentionally Left Blank



