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Transient splenial lesions of the corpus callosum and

infectious diseases
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Transient splenial lesion of the corpus callosum can be observed in various diseases such as cancer,
drug use, metabolic disorders, and cerebrovascular disorders, as well as in patients with infectious
diseases. During the coronavirus disease 2019 (COVID-19) pandemic, there were increasing reports
of these lesions being detected on brain imaging tests performed in patients with neurological
symptoms. On brain magnetic resonance imaging, findings suggestive of cytotoxic edema are ob-
served in the splenium; these are known to disappear with improvement of clinical symptoms. Cy-
tokinopathy caused by infection increases the permeability of the blood-brain barrier and activates
the glial cells of the brain to induce cytotoxic edema. Most patients have a good prognosis. The
causes, mechanism, diagnosis, treatment and prognosis of transient splenial lesions of the corpus
callosum will be summarized in this review.
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INTRODUCTION

The corpus callosum is a thick bundle of nerve fibers connecting both the cerebral hemi-
spheres. The splenium is located in the posterior part of the corpus callosum and contains
crossing axonal fibers from the occipito-parietal and temporal cortex [1,2]. Transient lesions
of the splenium are reported in a variety of cytotoxic lesions of the corpus callosum (CLOCC),
including mild encephalitis/encephalopathy with a reversible isolated SCC lesion (Middle
East respiratory syndrome [MERS]), and reversible splenial lesion syndrome (RESLES) [3-5].
Lesions in the splenium of the corpus callosum are associated with various diseases, includ-
ing infection, metabolic disturbance, drug use, epilepsy, malignancies, cerebrovascular dis-
ease, and trauma [6-10]. Recently, various neurological complications related to coronavirus
disease 2019 (COVID-19) have been reported, and among them, there was a case in which
a transient splenial lesion was observed [11]. In this article, we review the transient splenial
lesions observed in various infectious diseases such as COVID-19.

ANATOMY, DEVELOPMENT, AND FUNCTION OF SPLENIUM

The corpus callosum is a fiber connecting the left and right cerebral hemispheres and is com-
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posed of four parts: the rostrum, genu, body, and splenium
(Figure 1). Among them, the splenium contains fibers con-
necting the temporal and posterior parietals and the temporal
cortex, during the 8th and 20th weeks of gestation period, the
corpus callosum development is formed by development of
the callosal precursors and complete by the age of four [12].
The internal carotid artery provides an arterial supply to most
of the corpus callosum, but splenium receives blood suppls
by the anterior pericallosal artery of the anterior circulation
and the posterior pericallosal artery and posterior accessory
pericallosal artery of the posterior circulation [1]. Splenium
contains fibers connecting the temporal, parietal, and occipital
cortex in both cerebral hemispheres, and thus is responsible
for related functions. Callosotomy has been performed since
1940 for the treatment of epilepsy, and its function has been
elucidated since then, and it is known that it is mainly related
to visuospatial information transfer, language, reading and cal-
culation, IQ, behavior and consciousness [13].

ETIOLOGY, AND INCIDENCE OF TRANSIENT
SPLENIAL LESIONS

Transient splenial lesions are observed in various diseases and
conditions and can be classified as follows: infectious disease,
drug and toxic substance-related, metabolic disturbance, func-

tional brain disease, malignancy, vascular disease, trauma,

Figure 1. Sagittal view of the corpus callosum. G: genu; R: rostrum; B:
body; S: splenium.
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KEY MESSAGES
= Transient splenial lesion of the corpus callosum is associ-
ated with various diseases including infections.

= Transient splenial lesions of the corpus callosum can be
diagnosed using brain magnetic resonance imaging ex-
amination.

= Transient splenial lesions of the corpus callosum have
also been observed in some patients with coronavirus dis-
ease 2019 (COVID-19).

and miscellaneous (Table 1). According to a report published
in 2011, the most common associated condition was epilepsy,
followed by infection [5]. Among the recently reported cases,
there are many reports related to infection, which include not
only viral and bacterial infections, but also various infectious
diseases such as mycoplasma, malaria, and dengue fever [14-
17]. Infection-related cases are increasing, especially after the
outbreak of COVID-19 [18-20]. According to a recent study,
brain imaging was performed on 167 patients with neurologi-
cal symptoms among 3,403 COVID-19 patients, and it was re-
ported that splenium lesions were the most common among
them [21]. The incidence of reversible splenium lesions is not
precisely known, but it has been reported in several studies.
In a study with 450 subjects, the prevalence was up to 3%,
and in another study with 5,078 su, 30 splenial lesions were
observed [22,23]. However, as magnetic resonance imaging
(MRI) is difficult to perform in all patients, this result may be
underestimated.

CLINICAL SYMPTOMS AND MANIFESTATIONS

The clinical symptoms of patients with transient splenial le-
sions are nonspecific and depend on the underlying disease.
Many patients show symptoms that may suggest encepha-
lopathy or encephalitis. The most common symptom is fever,
which often appears as a prodromal symptom before the onset
of neurological symptoms, and symptoms such as headache,
vomiting, and diarrhea are also common [24]. In addition,
altered mental status, seizures, confusion, behavioral change,
acute urinary retention, and delirium are known common
neurological symptoms. Motor deterioration, slurred speech,
neck stiffness, coma, tremor, ataxia, somnolence, dysarthria,
visual disturbance, and dizziness have also been reported [24-
26]. However, there are cases where only a headache or fever is

Acute and Critical Care 2022 August 37(3):269-275



Yum KS and Shin DI Transient splenial lesions and infectious diseases

Table 1. Causative etiology of transient splenial lesion of the corpus callosum

T

Infection

Viral infection
Influenza
Rotavirus
Measles
Adenovirus
Human parvovirus B19
Cytomegalovirus
Varicella—zoster
Adenovirus
Rubella
Human herpesvirus-6
Human herpesvirus-7
HIV
Mumps
Parainfluenza
Enterovirus
Epstein-Barr virus
SARS-CoV-2

Drug related

Antiepileptic drug

Carbamazepine

Phenytoin

Valproate

Lamotrigine

Metabolic disorder
Hypoglycemia
Hypernatremia
Hyponatremia
Marchiafava-Bignami disease
Hemolytic-uremic syndrome
Thyroid storm
Wernicke encephalopathy
Vitamin B12 deficiency

Functional brain disorder
Epilepsy
Status migrainosus
High-altitude disease
Transient global amnesia

Malignancies
Lymphocytic leukemia
Glioblastoma

Spinal meningeal melanocytoma
Cerebrovascular disorder or vasculitis

Subarachnoid hemorrhage
Ischemic stroke
Kawasaki disease

Bacterial infection
Legionella pneumophila
Streptococcus pneumoniae
Salmonella enteritidis
Escherichia coli
Enterococcus faecalis
Klebsiella pneumoniae
Campylobacter jejuni

Other drug and toxic substances
Methyl bromide exposure
5—fluorouracil

Cisplatin

Carboplatin

Corticosteroids
Metronidazole

Tetracycline

Intravenous immunoglobulin
Alcoholism

Carbon monoxide poisoning

Other infection
Mycoplasma pneumoniae
Malaria
Dengue fever
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Table 1. Continued

Traumatic brain injury
Diffuse axonal injury
Autoimmune disease
Autoimmune encephalitis
N-methyl-d—aspartate receptor encephalitis
Autoimmune thyroid disease
Anti-voltage—gated potassium channel autoantibody syndrome
Systemic lupus erythematosus
Other conditions
Mumps vaccine
Radiation therapy
Renal failure
Preeclampsia
Anorexia nervosa
Malnutrition
Sympathomimetic—induced kaleidoscopic visual illusion syndrome
Charcot-Marie-Tooth disease

HIV: human immunodeficiency virus; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

present without neurological symptoms [27]. Clinical symptoms
of transient splenial lesions usually fully disappear within one
month. Only isolated reversible lesions have a good prognosis
[26]; however, patients with severe neurologic manifestations
have a poor prognosis regardless of lesion improvement [27].

IMAGING FEATURES

Typical MRI features are reversible hyperintense signal change
on T2 weighted images, fluid-attenuated inversion recovery im-
ages, diffusion-weighted images, decreased apparent diffusion
coefficient (ADC) values on ADC map, and hyper-isointense
signals on T1-weighted images without contrast enhancement
(Figure 2) [26]. Most imaging findings disappear within 2 weeks
[26]. These type of MRI findings suggest cytotoxic edema, and
some studies have reported that they leave neurological sequel-
ae, but most of them disappear completely without sequelae
[4]. According to the lesion type, size, and location, they are
classified into two patterns as follows: (1) a small round or oval
lesion, isolated in the center of splenium and (2) a lesion in the
splenium expanding into the adjacent cerebral white matter or
a lesion in the splenium extending into the anterior portion of
the corpus callosum (the boomerang sign) [4].

PATHOPHYSIOLOGY

The exact pathophysiological mechanism is not well under-
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stood. Hypotheses include intramyelinic edema, inflammatory
infiltrates, hyponatremia, oxidative stress, neuroaxonal dam-
age, autoimmune process, and cytotoxic edema [4,5,26,28-
30]. When cytotoxic edema is described as a mechanism, it is
sometimes referred to as “cytotoxic lesions of the corpus cal-
losum” (or “CLOCC”) based on this [4]. When inflammatory
cytokines are released they can cause overexpression of the ex-
citatory neurotransmitter glutamate, which ultimately leads to
cellular swelling and cytotoxic edema due to trauma, inflam-
mation, infection, metabolic derangement, and other associat-
ed conditions [4]. Compared with other parts of the brain, the
neurons, astrocytes, and oligodendrocytes of the corpus callo-
sum and splenium have a higher density of cytokine receptors,
glutamate, and other excitatory amino acid receptors, toxin
receptors, and drug receptors. Therefore, the corpus callosum
and splenium may be prone to cytotoxic edema [31].

TREATMENT

Reported treatment for transient splenial lesions vary. There
have been reports of immunotherapy, such as steroids and im-
munoglobulin, along with supportive care for the underlying
disease, or treatment with prophylactic antibiotics and antivirals
[24,28]. However, no differences were observed in clinical recov-

ery and prognosis depending on the treatment method [28].
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Figure 2. Two types of transient splenial lesions of the corpus callosum. Splenial lesions produce a high signal intensity on T2 diffusion-weighted
imaging, a low signal intensity on T1 imaging, and decreased apparent diffusion on a coefficient map. (A) Small round lesion in the center of the
splenium (arrows). (B) Boomerang sign. Lesion in the splenium extending into the adjacent cerebral white matter (arrowheads).

TRANSIENT SPLENIAL LESIONS AND
INFECTIOUS DISEASE

Transient splenial lesions have been identified alongside var-
ious infections including viral (influenza, rotavirus, measles,
adenovirus, human parvovirus B19, cytomegalovirus, varicel-
la-zoster, adenovirus, rubella, human herpesvirus-6, human
herpesvirus-7, human immunodeficiency virus, mumps,
parainfluenza, enterovirus, Epstein-Barr virus, Hantaan virus),
bacterial (Legionella pneumophila, Streptococcus pneumo-
niae, Salmonella enteritidis, Escherichia coli, Enterococcus
faecalis, Klebsiella pneumoniae, Campylobacter jejuni), and
others (Mycoplasma pneumoniae, malaria, dengue fever). Al-
though the incidence rate in patients with infectious diseases
is unknown, it is reportedly low. One study reported transient
splenial lesions in 13 (1.1%) out of 1,177 children with enceph-
alitis in a large prospective data study [24,26]. In a study of
COVID-19 patients, splenial lesions were observed in three out
of 73 (4.1%) COVID-19 patients who underwent MRI [31]. Ac-
cording to studies confirming the occurrence of brain lesions
during the COVID-19 pandemic using brain imaging, macro-
hemorrhage or microvascular injury of subcortical white and
deep white matter were observed as along with decreased dif-
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fusion of the corpus callosum [21,32,33]. Although most stud-
ies have been conducted on severely ill patients or patients
with neurological symptoms, considering that there are cases
found even in patients without neurological symptoms, the
actual incidence of brain lesions is thought to be higher, and
the incidence of transient splenial lesions are also expected to
be higher. Development of viral or bacterial infectious diseases
is known to induce cytotoxic edema by increasing the perme-
ability of the blood-brain barrier and activating glial cells after
infection, similar to the mechanism underlying cytotoxic ede-
ma resulting from causes other than infection [31]. However,
in the case of COVID-19 patients, it was also reported that the
ischemic nature may be caused by hypercoagulability [34].

CONCLUSIONS

Transient splenial lesion of the corpus callosum was previous-
ly recognized as an imaging finding of encephalitis or enceph-
alopathy, but recently it has been reported that it can occur in
various clinical situations. With the recent COVID-19 pandem-
ic, reports of associations with viral diseases are increasing.
The prognosis is good in most cases, and brain imaging can be
helpful for identifying transient splenial lesions in patients who
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present with an infectious disease accompanied by neurologi-
cal abnormalities, and can also help determine treatment and
predict the prognosis of patients by differentiating stroke, etc.
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