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1  |  INTRODUC TION

Since severe acute respiratory syndrome coronavirus 2 (SARS- 
CoV- 2) first emerged in China in December 2019, it has rapidly 
spread worldwide, causing a global pandemic featuring numerous 
waves with changing predominant variants.1 COVID- 19 is an infec-
tious disease caused by SARS- CoV- 2 and is often life- threatening for 
elderly people and patients with comorbidities. Although respiratory 
symptoms were initially identified as the main clinical manifesta-
tions, it subsequently became clear that COVID- 19 can manifest in 
various organs, resulting in cardiac diseases, neurological abnormal-
ities, and other disorders.2,3 Here, we describe an adult patient with 
mild encephalitis/encephalopathy with a reversible splenial lesion 
(MERS) secondary to COVID- 19 and review some of the relevant 
literature. Written informed consent was obtained from the patient 
for publication of this case report.

2  |  C A SE PRESENTATION

A 31- year- old man presented to the emergency department with 
altered mental status. He had no specific medical history, no aller-
gic history, and no specific family history. He had not received the 
COVID- 19 vaccine. He had begun experiencing sore throat and fever 
and been diagnosed with mild COVID- 19 3 days earlier by a primary 
care doctor based on a SARS- CoV- 2 antigen test. He rested at home 
after the diagnosis but became unable to speak and move on the day 
of admission. On arrival, he had a Japan Coma Scale score of II- 20, 
and his vital signs included body temperature of 36.4°C, blood pres-
sure of 132/77 mmHg, pulse rate of 84 beats/min, respiratory rate of 
16 breaths/min, and SpO2 of 96% (room air). Neurological tests could 
not be performed because of his drowsiness. Blood tests showed 
no signs of hypoglycemia or electrolyte abnormalities causing the 
altered mental status. Chest computed tomography (CT) revealed 
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Abstract
We report a case of mild encephalitis/encephalopathy with a reversible splenial le-
sion (MERS) in a 31- year- old man. He had been diagnosed with mild COVID- 19 3 days 
earlier and presented to the emergency department with altered mental status. Brain 
magnetic resonance imaging (MRI) showed a high- intensity area confined to the sple-
nium of the corpus callosum on diffusion- weighted imaging, which is consistent with 
MERS. MERS is characterized by a reversible change in the splenium of the corpus 
callosum. MERS secondary to COVID- 19 has been reported recently. It is important 
to consider MERS in COVID- 19 patients with impaired consciousness.
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bilateral pneumonia (Figure 1), but no respiratory failure was ob-
served. Considering the adverse effects of dehydration, 1500 mL 
of intravenous fluid was administered but his consciousness did not 
improve. Cerebrospinal fluid (CSF) examination was performed on 
suspicion of meningitis, but no increase in white blood cell count 
and protein level was observed. Brain magnetic resonance imaging 
(MRI) was performed to investigate the reason for his altered mental 
status and revealed a high- intensity area confined to the splenium 
of the corpus callosum (SCC) on diffusion- weighted imaging (DWI) 
and a slight decrease in the apparent diffusion coefficient (ADC) 
value at the site of the lesion on an ADC map (Figure 2). The pa-
tient was treated with remdesivir for 3 days, and his mental status 
fully recovered. On the sixth day of hospitalization, follow- up MRI 
showed resolution of the high- intensity area in the SCC (Figure 2), 
so the final diagnosis was MERS. This was the first time for him to 
have such symptoms.

3  |  DISCUSSION

In 2004, Tada et al.4 analyzed the clinical characteristics of 15 pa-
tients who had encephalitis/encephalopathy with a reversible lesion 
in the SCC and first referred to this as MERS. Subsequently, abnor-
malities similar to MERS on MRI have been defined as cytotoxic le-
sions of the corpus callosum (CLOCCs).5 However, it is reported that 
CLOCCs are not always reversible. In 2012, Hoshino et al.6 proposed 
diagnostic criteria for MERS, including the presence of neuropsychi-
atric symptoms, high signal intensity lesion in the SCC, and complete 
recovery without sequelae. Thus, CLOCCs and MERS partially over-
lap but are not the same. The patient in this case was an adult with 

MERS. Initially, MERS was thought to be more common in children,4,7 
but recently there have been many reported cases in adults.8 Various 
causes of disease onset have been reported, including viral and bacte-
rial infections.6 Recently, it has been reported that MERS also occurs 
in patients with COVID- 19. In a review of 29 patients with COVID- 
19- associated MERS/CLOCCs, adult patients have been reported at 
various ages, the oldest being 75 years of age, and more common in 
men. The common symptoms were altered consciousness and ataxia, 
but various symptoms including altered mental status were reported. 
The median time from onset of COVID- 19 to onset of CLOCCs was 
3 days (range: 0– 13 days). Although the patients had various levels 
of COVID- 19 severity, most recovered from COVID- 19.9 But a pa-
tient with mild COVID- 19 who have subarachnoid hemorrhage and 
CLOCCs progressed the encephalitis and dead because of progress-
ing brain edema. This case suggests the CLOCCs accompanying with 
other MRI finding may have poor prognosis.10 The present case met 
the criteria of MERS and was consistent with previously reported 
cases in that MERS developed within a short period after the onset 
of COVID- 19 and then resolved promptly. Laboratory tests did not 
show any notable findings that could explain MERS, suggesting that 
the cause was COVID- 19 in this patient. We performed SARS- CoV- 2 
PCR using CSF, and the result was negative, suggesting that the virus 
may not directly cause MERS. This suggests that MERS is different 
from meningitis or encephalitis caused by COVID- 19.3 Many hypoth-
eses are suspected for the pathogenesis of MERS, such as intramy-
elinic edema, axonal damage, hyponatremia, and oxidative stress.7,8 
The most possible hypothesis is that the activated immune response 
against COVID- 19 increases released inflammatory cytokines and 
may cause the MERS. The SCC is vulnerable to elevated inflamma-
tory cytokines such as IL- 1 and IL- 6, which leads to focal edema,5 but 
many aspects remain unknown and future study is warranted. The 
genetic factors are also suspected to be associated with MERS,11 but 
our patient had no suspected family history of MERS. Most cases of 
MERS/CLOCCs have been reported during the initial phase of the 
pandemic. SARS- CoV- 2 has made numerous waves with changing 
predominant variants. It has been revealed that the change in the 
predominant variants affected the major symptoms of COVID- 19.12 
We did not evaluate the variant of SARS- CoV- 2 in this case, but the 
public survey for the SARS- CoV- 2 variant in Japan showed that the 
predominant variant was the omicron sublineage BA.5 when our case 
was admitted to our hospital. It is true that the cases of MERS associ-
ated with other omicron sublineages have been reported,9,13 but our 
case is the first report of MERS during the omicron sublineage BA.5 
predominant era in Japan. Our case also shows that the alteration of 
the major variant does not affect the occurrence of MERS related 
to COVID- 19. We found two cases who developed MERS related to 
COVID- 19 despite being vaccinated for SARS- CoV- 2,9,13 suggesting 
we will continue to encounter MERS related to COVID- 19.

In this report, we described a case in which brain MRI was per-
formed in a patient with mild COVID- 19 to investigate impaired con-
sciousness, leading to a diagnosis of MERS. COVID- 19 is getting to 
be a common disease. Our case indicates that the generalist who 
treats COVID- 19 on a daily basis should be familiar with the various F I G U R E  1  Chest CT on admission.
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neurological symptoms related to MERS/CLOCCs and feel confident 
in taking action.
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