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Letter to the Editor: Ischemic Stroke
of the Corpus Callosum after SARS-
CoV-2 Vaccination
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> See the article “Cytotoxic Lesion of the Corpus Callosum (CLOCCs) after SARS-CoV-2 mRNA
Vaccination” in volume 36, number 31, e228.

With interest we read the article by Youn et al.1 about a 22 years old male who developed fever
and headache three days after having been vaccinated with the first jab of an mRNA-based
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) vaccine (Pfizer). Clinical
neurologic exam only revealed mild nuchal rigidity but multimodal magnetic resonance
imaging (MRI) showed a cytotoxic lesion in the splenium of the corpus callosum.! The
patient was discharged after two days without therapy and the clinical presentation had

not changed at a follow-up one week after discharge.! The study is appealing but raises the
following comments and concerns.

A limitation is that no follow up MRIs were provided. Assuming that the corpus callosum
lesion was ischemic in nature, the hypointensity on apparent diffusion coefficient (ADC)
maps, as shown in Fig. 1, will turn into a hyperintensity after about 8 hours from the event.
The hyperintensity on diffusion weighted imaging (DWI) will turn into an isointensity after a
few days. T2-weighted or fluid attenuation inversion recovery (FLAIR) images will show the
lesion as hyperintensity after a few hours.

Missing is the exclusion of a venous sinus thrombosis (VST), which is increasingly recognised
as a complication of SARS-CoV-2 vaccinations.2 VST can manifest with headache, nuchal
rigidity, and with ischemic stroke, all being present in the index case. We should know if the
patient was a smoker and if the D-dimer was elevated on admission. Additionally, we should
know the results of magnetic resonance venography (MRV).

Missing is the presentation of cerebral arteries on magnetic resonance angiography (MRA).
Despite the young age the patient can theoretically have macro- or micro-angiopathy, which could
be responsible for the ischemic callosal lesion. We should know if the family history was positive
for stroke and if the index patient carried any classical cardiovascular risk factors (smoking,
hyperlipidemia, diabetes, arterial hypertension, atrial fibrillation, coagulation disorder).

Since SARS-CoV-2 vaccinations can be also complicated by myocarditis? and since
myocarditis can be complicated by cardio-embolism, we should know the results of
echocardiography or cardiac MRI with contrast medium. Did the patient ever complain about
anginal chest pain and was the troponin level ever elevated?
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To exclude acute, disseminated encephalomyelitis (ADEM) as a differential of the callosal
lesion, application of contrast medium is missing. Usually, ADEM lesions show up with
gadolinium enhancement.4 Additionally, MRI of the spinal cord should have been carried
out to confirm or exclude a spinal lesion. Furthermore, follow-up MRI after treatment with
steroids, is required to document the resolution of the abnormality.

Missing are the serum and cerebro-spinal fluid (CSF) levels of cytokines, such as IL-8, IL-6,
IL-1A, and TNF-alpha.

Overall, the elegant study has some limitations which challenge the results and their
interpretation. These limitations should be addressed to further strengthen the conclusions.
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To the editor:

To begin with, we would like to appreciate the authors of the letter to the editor regarding our
previous article, cytotoxic lesion of the corpus callosum (CLOCCs) after mRNA vaccination,
for constructive criticism. In line with current JKMS guidelines of “Image in This Issue”, we
focused on reporting typical MRI images of CLOCCs in our previous report. However, it
seems that some were unconvinced of our conclusion, resulting from a lack of some patient
information and follow-up data. Therefore, we would like to report follow-up MRI images
and additional laboratory information of the patient.
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First, the diagnosis of CLOCCs can be made based on imaging and clinical findings, and
not necessarily on a diagnosis of exclusion. With the widespread use of MRI, many cases

of various conditions of CLOCCs have been reported. According to Jay Starkey et al.,!
CLOCCs shows typical imaging findings such as a small round or oval shape lesion located
in the center of the splenium. As mentioned in prior studies, ischemic infarction and acute
disseminated encephalomyelitis (ADEM) of the corpus callosum tend to be asymmetric and
more aggressive. Increasing evidence suggests that CLOCC has distinctive MRI findings
compared to both ischemic stroke and ADEM. The patient's diagnosis was made based on
common and typical findings of CLOCCs.

Due to the nature of cytotoxic edema, the MRI findings could be interpreted as an ischemic
lesion of the corpus callosum. However, cytotoxic edema is not only seen in cerebral ischemia
but also inflammatory conditions associated with a brain infection, encephalitis, metabolic
abnormality, brain tumor, seizure, trauma, hemorrhage, vaccination, and COVID-19.2-4

In addition, CLOCCs is not always reversible, which implies that follow-up MRI might be
unnecessary to confirm the diagnosis.> As mentioned previously, the patient's initial MRI
showed a lack of enhancement on the lesion (Fig. 1A-D).

In our prior report, the patient was a healthy young man without any underlying diseases,
thus no notable risk factors for ischemia and there were no abnormal findings on
neurological examination. This was another clinical clue that suggested against ischemic
stroke. Ischemic stroke of the corpus callosum has more distinguishing clinical symptoms

Fig. 1. Brain MRI showed a cytotoxic lesion of the corpus callosum (CLOCCs) after the first dose of mRNA vaccination (BNT162b). (A-B) Diffusion and ADC map
showed a small oval-shaped restricted lesion of corpus callosal splenium. (C) Fluid-attenuated inversion- recovery (FLARE) image showed high signal intensity
on the same lesion. (D) A lack of enhancement on T1 contrast-enhanced image (T1CE). (E-H) After 3 months, follow-up images of the same patient showed the
resolution of previous lesions and no significant abnormalities without TICE enhancement. The patient refused to receive the second dose of the mRNA vaccine.
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including cognitive impairment, complete or incomplete motor aphasia, language disorder,
facial and limb paralysis, and alien hand syndrome.%7 The patient's initial magnetic
resonance angiography scan also showed no notable abnormality.

Callosal Stroke after SARS-CoV-2 Vaccination

Second, in all likelihood, it is credible that CLOCCs could be secondary to cerebral venous
thrombosis (CVT), which also has distinguishable findings such as clot signs and vasogenic
and cytotoxic edema around the lesion, all not found in our index case.$9 On the contrary, in
our case, it is important to point out that the patient's initial D-dimer level was < 0.1 mg/L,
which is known to carefully screen CVT with Vaccine-induced immune thrombocytopenia
and thrombosis (VITT).10 Furthermore, we are rather reluctant to fully agree on the notion
that the mRNA vaccination is a risk factor for CVT.11 VITT tends to appear after recombinant
adenovirus vaccination rather than mRNA vaccine.12 The patient's initial cardiac enzyme
levels (CK-MB, Tn-I, pro-BNP) were not elevated and there were no chest pains or other
symptoms suggestive of myocarditis.

Third, we appreciate your generous suggestions to perform advanced diagnostic modalities
including echocardiography, cardiac MRI, whole spine MRI, and cerebrospinal fluid cytokine
test. Since the patient's headache completely resolved within a day of being admitted to a
tertiary hospital, further imaging and laboratory examinations were not performed during
admission. The purpose of this study was to suggest the possible need for further evaluation
including an MRI scan of a healthy individual presenting with fever and headache after
COVID-19 mRNA vaccination to identify adverse reactions. The World Health Organization's
definition of adverse reaction is a response to a drug that is noxious, unintended, and which
occurs at doses normally used in man for the prophylaxis, diagnosis, or therapy of disease, or
the modifications of physiological function.13

We are grateful for the opportunity to report follow-up images that show resolution of previous
lesions and no significant abnormalities after 3 months from the index event (Fig. 1E-H).
Unfortunately, pressed for time, our previous paper was published without relevant follow-

up MRI images but we hope that the images included in this report would be sufficient in
supporting our last conclusion.
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