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Abstract

Isolated lesions of the corpus callosum are rare and may represent permanent but also transient responses to various pathol-
ogy termed “reversible splenial lesion syndrome” (RESLES) when in light of relevant clinical presentation. We present the
first case of the RESLES after elective surgery for distant arteriovenous malformation (AVM), followed by a slight speech
disturbance and MRI verified small, oval, well-circumscribed area of apparent cytotoxic edema in the center of the corpus
callosum splenium, which completely resolved within 15 days. Surgery for AVM is followed by the complex adaptation to
a new vascular pattern, RESLES might develop, and should be suspected.
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Introduction

Corpus callosum is the largest commissure interconnecting
the frontal, parietal, temporal, occipital, insular, and limbic
lobes and the basal ganglia of the two hemispheres [14].
Consisting of the 200-250 million densely bundled axonal
projections and the major commissural pathway, it forms
the largest commissural white matter bundle in the brain [3].
The splenium of the corpus callosum is the most posterior
part containing the fibers projecting from the occipital-pari-
etal and temporal cortex, and appears to play an important
role in consciousness. The arterial supply is from both ante-
rior and posterior basins, but due to its specific characteris-
tics, it is vulnerable to specific pathological processes [1].
Butterfly lesions involving the corpus callosum and
both cerebral hemispheres (usually associated with aggres-
sive tumors, demyelination, and traumatic brain injury)
are common, while the isolated lesions of the corpus cal-
losum are rare and may represent permanent or transient
responses to injury or other underlying pathology [9]. The
former presents a specific lesion usually referred to recently
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introduced entity — the cytotoxic lesion of the corpus cal-
losum, a secondary lesion associated with various entities
including (but not limited to): drug therapy (antiepileptic
drugs (AED) in particular), malignancy, infection, suba-
rachnoid hemorrhage, metabolic disorders, and trauma
[16]. However, its appearance is not limited to the splenium;
therefore, the clinical-radiological condition associated with
these lesions has been termed “reversible splenial lesion syn-
drome” (RESLES) [5]. Several pathophysiological theories
have been proposed for the development of transient sple-
nial lesions. Most notable ones related the RESLES to the
arginine-vasopressin/antidiuretic hormone induced hypona-
tremia [17], and transient inflammatory response after sus-
tained hypoosmolality [16].

The clinical presentation varies from the asymptomatic
state, but usually involves prodromal fever as the most com-
mon symptom, or consciousness disorder, delirium, or sei-
zures [1]. Focal symptoms were rarely reported [6, 10, 13].

Patients in the early postoperative phase are vulnerable to
various metabolic and electrolyte disruptions, the RESLES
in our patient occurred after the surgery for the parietal lobe
arteriovenous malformation (AVM).
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Case report

A 15-year-old male underwent elective surgery for the
12-mm lower left parietal lobe AVM. Angiography
revealed three feeding arteries arising from the anterior
parietal artery (frontal side, parietal side, medial side),
and also the draining through the vein of Labbe, to the
transverse sinus. No deep drainers were identified (Fig. 1).

Preoperative magnetic resonance imaging (MRI)
revealed no other lesions apart from the mentioned AVM.
The surgery was carried on under general anesthesia, with
motor and somatosensory evoked potentials neuromonitor-
ing. Prior to the surgery, an endovascular procedure was
performed for the feeder occlusion with the use of Onyx
(Medtronic, Minneapolis, Minnesota, USA) in the same
act of general anesthesia.

The surgery went well, and the whole AVM was discon-
nected from the feeding vessels and the draining vain and
extirped. The neuromonitoring and immediate postopera-
tive computerized tomography (CT) were unremarkable
and the patient woke up and started to recover as usual in
the intensive care unit. Prophylactic AED administration
started with 100 mg of lacosamide (days 0-7), followed by
2 mg of perampanel (days 3—16). The doses were increased
to 200 mg of lacosamide daily from the day 8, and 4 mg of
perampanel from the 17" postoperative day.

Moderate motor aphasia was noted on 1% postoperative
day, which deteriorated within a few days. The MRI was
performed on the 5™ postoperative day, showing the state
after the surgery, but also the area of altered signal in the
center of the corpus callosum splenium. The small, oval,
well-circumscribed lesion demonstrated the features of
cytotoxic edema (hypointense on T1, hyperintense on T2,
signs of restricted diffusion on diffusion weighted imaging
(DWD)) (Fig. 2).

Fig. 1 Digital subtraction angi- A
ography details of AVM with

feeding and draining vessels: A

Lateral view; B Frontal view
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The patient was evaluated for clinical signs of the sple-
nial lesion, and the presence of only mild paresthesia in the
right hand was noted. A fever of 39.3 °C was present on the
1* day after surgery, and remained in range of 38-39.3 °C
for the next 3 days. On the 6™ postoperative day, a single
focal seizure in the form of hemifacial spasm occurred,
however, without any consciousness disturbance or sequelae
later on. Since the seizure never reoccurred, no diagnostic
evaluation was ordered, and only an additional 1000 mg of
levetiracetam was given for 2 days. Motor aphasia persisted
for a week, and then dramatically improved two weeks later,
and completely disappeared within a month.

Laboratory analyses revealed only slight hyponatremia of
minimum 133 milliequivalents per liter (mEq/L), which was
present for 5 days, starting from the fifth postoperative day,
when the lesions were already clearly demarcated.

Follow-up MRI performed on 7" postoperative day
confirmed the previous finding, while the second follow-
up MRI, performed on the 15" day, showed complete
regression of the lesion (Fig. 3), and it was followed by the
symptoms decrease. MRI with tractography was performed
4 weeks after surgery, and revealed no disturbance of the
tectum tracts at the site of the lesion, while confirming the
splenial lesion vanish (Fig. 4).

Discussion

The case is the first RESLES after the AVM surgery in the
English language literature, and the first case to report such
complication after the surgery for distant AVM. Usually
reported clinical presentation including the fever and seizure
was noted. The underlying pathophysiological mechanism
of the lesion occurrence was not found, but it may likely be
the slight hyponatremia.
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Fig.2 The MRI was performed
on the 5™ postoperative day,
showing the state after the
surgery, but also the area of
altered signal in the center of
the corpus callosum splenium.
The small, oval, well-circum-
scribed lesion demonstrated the
features of cytotoxic edema:
signs of restricted diffusion: A
Hyperintense on DWI b-1000;
B Hypointense on DWI b-0 and
hyperintense on T2 in C sagittal
and D axial planes

Our patient is a 15-year-old male teenager. Previously,
these lesions were found to be relatively common among
the patients aged 40-94, undergoing surgery for ruptured
intracranial aneurysm [18], while in the group of patients
with epilepsy, it ranged from 20 to 55 [7]. Starkey et al.
reported these lesions in association with various diseases
from the age of 0, and in several patients of young age [16].
Focal high signal intensity mimicking these lesions in the
splenium of the corpus callosum is a common finding in
elderly patients, and may compromise the diagnosis[8].

One paper published in Japanese described a similar
lesion after AVM surgery, but with an AVM seated nearby
to the splenium, which could be directly associated with the
reported splenium lesion [19]. The present case involved the
surgery for the cortical AVM in the parietal region, which
was completely unrelated to the blood supply of the sple-
nium; however, the blood flow disturbance after the exclu-
sion of the AVM may have played a role in the development
of the lesion.

Many of the cases will remain asymptomatic, or at least
not worse due to the occurrence of the lesion [18], although
a wide variety of symptoms may be observed primarily in

forms of: headache, dizziness, blurred vision, vertigo, amne-
sia, dysmetria, and paresthesia [4, 12]. Ultimately, various
levels of the consciousness disturbance of acute or suba-
cute onset may occur with or without seizure or prodromal
syndrome (including confusion, visual hallucination, ataxia,
signs of interhemispheric disconnection, and dysarthria),
and may last for up to 2 weeks [20].

Our patient came for elective surgery, and developed
headache, and a seizure, as well as mild paresthesia in his
right hand. Due to the complexity of the surgical treatment,
which included preoperative endovascular embolization, sur-
gical exclusion and extraction of the nidus, and additional
endovascular angiographies performed during the 14 h under
general anesthesia, complemented by the sudden blood flow
alterations, the symptoms may not be clearly attributed to
the RESLES as a sole etiology.

The etiology and the underlying pathophysiology for
these lesions are somewhat known, infection, and antiepilep-
tic drugs withdrawal are usual causes [5], and it is relatively
common among patients with subarachnoid hemorrhage
[18], when the cytotoxic mechanism appears to be the most
appropriate, and may be due to the hyponatremia [17], and
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Fig.3 The MRI was performed
on the 15" postoperative day,
showing the state after the
surgery, and the vanish of the
altered signal in the center of
the corpus callosum splenium.
A DWI b-1000; B DWI b-0; C
Sagittal T2; D Axial T2 plane

Fig.4 The MRI tractography
A before and B 4 weeks after
the surgery suggesting no tracts
disturbance with the lesion
resolution

transient inflammatory response following sustained hypoos-
molality [16]. However, the development of motor aphasia
may be attributed to the non-convulsive status epilepticus,
therefore suggesting the correlation between the RESLES
and the seizures, being the symptom or the origin of the

@ Springer

splenial lesion in our patient as previously suggested [7].
This remains as a hypothesis, since we failed to confirm the
status with relevant diagnostic evaluation.

On the other hand, previously reported a case of
the RESLES following the AVM surgery considered
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demyelination, as a definite rather than reversible process,
which we aimed to exclude with the intact tracts visualiza-
tion [19]. Ischemic origin was revived during the coronavi-
rus disease 2019 pandemic, in a series of splenial lesions
associated with the disease; however, these were not fol-
lowed for the reversibility of the lesions and may be real
proper infarctions [15], although it is considered exception-
ally rare due to the dual arterial supply, rich collateralization,
and emboli resistant posterior pericallosal artery[2, 11].

Conclusion

Arteriovenous malformations surgery is followed by the com-
plex brain adaptation process to a new vascular pattern, therefore
demanding extremely careful observation in the postoperative
course. The occurrence of the RESLES after elective surgery
is extremely rare. Although it is usually a benign entity, it may
lead to the development of focal or general consciousness dis-
turbances compromising the initial recovery. Pediatric popula-
tion is not spared, and postoperative MRI should be performed
especially in cases with clinical suspicion of a splenium lesion.
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