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Abstract

Background: Veiled by a myriad of monikers, there has been a growing recognition of cytotoxic lesions in the
splenium of the corpus callosum as a distinct clinical entity. Despite the varied nomenclature, they all describe
restricting callosal lesions on diffusion weighted magnetic resonance imaging with near-complete reversibility on
therapy. The currently accepted terminology for these lesions is cytotoxic lesions of the corpus callosum (CLOCC).
Only one case of CLOCC associated with cerebral venous Thrombosis has been reported in literature to date.

Case presentation: While these lesions have most commonly been linked to antiepileptic drug therapy, we
describe a case of a young adult who developed CLOCC in the background of cerebral venous thrombosis. We
hypothesize that occlusion of the posterior pericallosal vein led to the lesion in the splenium. Early institution of
anticoagulation therapy resulted in complete reversal of the abnormality, leading to full clinical recovery.

Conclusion: Cytotoxic lesions of the corpus callosum may rarely be associated with cerebral venous thrombosis.
We emphasize the need for greater awareness, early imaging and aggressive therapy of this potentially curable
entity. We further highlight cerebral venous thrombosis as a cause for CLOCC.
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Background
Transient lesions of the corpus callosum was first re-
ported by Kim et al. in 1999 who noted the disappear-
ance of focal lesions in the splenium of corpus callosum
of two patients after withdrawing antiepileptic drugs [1].
Over the years, this entity has been variously described
as mild encephalitis/encephalopathy with a reversible
splenial lesion (MERS) [2] or reversible splenial lesion
syndrome(RESLES) [3]. However the term cytotoxic le-
sions of the corpus callosum (CLOCC) is now consid-
ered most appropriate [4, 5]. CLOCC are secondary
lesions associated with various entities including antiepi-
leptics, encephalitis, gastrointestinal infections, meta-
bolic disorders, malignancy, systemic lupus
erythematosus, eclampsia, vitamin B12 deficiency and
status migrainosus [5–7]. CLOCC in the setting of

cerebral venous thrombosis (CVT) are however ex-
tremely rare. While there has been a previous report of
CVT with concomitant CLOCC [8], a strong causal con-
nection could not be established. We report a case of a
young adult with CLOCC in the setting of CVT with no
other predisposing factors. CVT is further implicated as
the causal factor, as the CLOCC reversed with resolution
of the CVT. We particularly wish to emphasize the need
for early imaging and aggressive therapy in this poten-
tially curable disease.

Case presentation
A 22-year-old male presented to the emergency room
with complaints of severe, sudden onset, progressive
bitemporal headache since the past 4 days associated
with 4–5 episodes of projectile nonbilious vomiting.
There was no history of fever, altered sensorium or neck
stiffness. No previous co-morbidity was found and the
patient was on no prior medications. On examination,
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he was found to have a GCS of 15. There were no sen-
sory or motor deficits and bilateral plantar response was
flexor. Emergency NECT of the brain revealed ill-
defined hyperdensities extending along the course of the
superior sagittal and straight sinus. Internal cerebral
veins and the vein of Galen also appeared hyperdense
(Fig. 1). Based on the suspicion of superior sagittal sinus
thrombosis, the patient was admitted and MR venog-
raphy was recommended. Subcutaneous injections of
enoxaparin 0.6 ml twice daily were started preemptively.
By the second day of admission, the patient com-

plained of difficulty in getting out of bed and walking.
Neurological examination revealed bilateral proximal
lower limb weakness with grade 4/5 power. There were,
however, no sensory deficits, spasticity or hyperreflexia.
The patient also complained of blurring of vision. Bed-
side ophthalmological examination failed to reveal any
abnormalities.
MR examination showed hyperintensities replacing the

normal flow void along the superior sagittal sinus on
T1WI and T2WI. Subsequent MR venography revealed
extensive partial filling defects in the superior sagittal
sinus extending into the right transverse and sigmoid si-
nuses as well as the straight sinus and vein of Galen
(Fig. 2a). There was also involvement of a few superficial
cortical veins in the bilateral frontal lobes and left oc-
cipital lobe (Fig. 2c). High-resolution post-contrast T1
MPRAGE scan revealed a partial thrombus in the vein
of Galen extending into the proximal part of the internal
cerebral vein (Fig. 2f).
The study also revealed an isolated T2/FLAIR hyperin-

tense ovoid midline lesion in the splenium. The lesion had
high signal intensity on DWI imaging with corresponding
low signal intensity on ADC mapping suggestive of diffu-
sion restriction (Fig. 3). Post contrast imaging revealed an
absence of enhancement of the lesion (Fig. 2b). The pa-
tient was put on warfarin 2 mg once a day, in addition to
the enoxaparin therapy. By day 6, the patient had

symptomatically improved enough to be discharged and
was advised follow-up. Investigations into the cause of the
cerebral venous thrombosis did not yield any answers.
Work up for ANA titre, Protein C & S, urinary protein ex-
cretion, lipid profile, and blood counts were all within the
normal range.
Follow-up MRI scan with venography was done 3

weeks after the previous scan. It revealed complete dis-
appearance of the splenial lesion without any sequelae
(Fig. 4). MR venography revealed near complete reso-
lution of the thrombus.

Discussion
CLOCC characteristically appear hyperintense on FLAIR
and hypointense on T1-weighted imaging, show diffu-
sion restriction, lack enhancement and tend to be rela-
tively symmetric and in the midline [3, 5], all of which
were found in our case.
Involvement of corpus callosum can occur in the fol-

lowing patterns:

A) Small ovoid to round lesion centred in splenium, as
was seen in our case

B) Lesion in the splenium with extension into adjacent
white matter

C) Lesion centred in the splenium with extension into
the anterior portion of corpus callosum

These MRI findings regress spontaneously within
weeks to months in most of the cases without any se-
quelae, differentiating it from ischaemia [5]. Complete
disappearance of the splenial lesion was noted in our
case in follow-up imaging done after 3 weeks.
CLOCC in the setting of cerebral venous thrombosis

are rare. Liu et al in 2017 reported two cases of cerebral
venous thrombosis with concurrent CLOCC in postpar-
tum women who presented with headache and fever [8].
Left sided numbness and progressive mental

Fig. 1 Axial NECT showed ‘dense clot’ sign (a). Sagittal reconstruction revealed hyperdensity along the superior sagittal sinus and Straight sinus.
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deterioration was noted in one of the patient, not ex-
plained by the location of the lesion.
Clinical symptoms associated with CLOCC are vari-

able and nonspecific reflecting a wide spectrum of
underlying disease responsible for splenial abnormalities

[5, 9]. In our patient, the findings of weakness of bilat-
eral lower limbs and gait ataxia were consistent with
earlier studies which found them to be the second most
common manifestation of splenial lesions [10]. The
source of the visual disturbances could also be due to

Fig. 2 Phase contrast MR venogram showed absence of flow along superior sagittal sinus, right transverse sinus and right sigmoid sinus (a).
Contrast-enhanced MRI confirmed extensive cerebral venous sinus thrombosis (b). Associated thrombosis of the superficial cortical vein (arrow)
seen in axial (c) and oblique-sagittal (d) post contrast T1 MPRAGE. Sagittal T1C+ images revealed partial thrombus in the vein of Galen (e)
extending into the proximal part of the internal cerebral vein (arrow, f).
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involvement of the occipital visual fibres passing through
the region V of the corpus callosum [11].
It is now known that both cytotoxic and vasogenic

oedema occurs in setting of cerebral venous thrombosis
[12, 13]. Non-haemorrhagic parenchymal lesions show-
ing restricted diffusion, in a setting of cerebral venous
thrombosis, have been shown to be reversible [12]. Per-
fusion of the affected brain parenchyma is still possible
after venous thrombosis if collateral pathways are
present for drainage. Hence, the brain damage is often
reversible, unlike in arterial thrombosis.
The CLOCC in our case was likely an outcome of the

extensive cerebral vein thrombosis. The splenium of the
corpus callosum is drained by short callosal veins and
the posterior pericallosal vein. The posterior pericallosal
vein shows considerable variation with possible drainage
into the internal cerebral vein, the vein of Galen, the
basal vein or even the posterior occipital vein [14, 15].

T1 MPRAGE images in our case, revealed a partially oc-
clusive thrombus in the vein of Galen with extension
into the internal cerebral vein. A possible explanation
for the pathogenesis of the cytotoxic oedema could be
the indirect occlusion of the posterior pericallosal vein
by the partial thrombus in either the internal cerebral or
the great cerebral vein. The reversibility of the lesion
likely stemmed from the early resolution of the occlusive
thrombus or presence of patent alternate drainage path-
ways via the short callosal vein or subependymal vein of
the posterior third of corpus callosum.
Appenzeller et al. reported three cases of ‘focal transi-

ent lesion’ of SCC in active SLE patients [16]. Of the
cases, one had additional cerebral venous thrombosis
making the true aetiology of splenial lesion unclear. Lit-
erature search also revealed a case reported by Lai et al.,
of a postpartum woman with cerebral venous throm-
bosis presenting with severe headache [17]. The focal

Fig. 3 Well-defined focal hyperintense lesion was seen in the splenium of the corpus callosum on axial T2/FLAIR (a) and sagittal T2 (d) images
with corresponding area of restricted diffusion on DWI/ADC mapping (b, c)
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ovoid midline splenial lesion showing restricted diffusion
was considered an ‘infarct’ and no follow-up imaging
was done.
Our case lends credence to previous reports of transi-

ent cytotoxic lesions of splenium of the corpus callosum
in the background of cerebral venous thrombosis.

Conclusion
DWI restricting lesions can develop in the corpus callo-
sum due a variety of causes. A case of cytotoxic lesion in
the splenium of the corpus callosum in the setting of
cerebral venous thrombosis is described in a young
adult. Comparison of MR imaging findings at initial
presentation and on follow-up at 3 weeks leads us to
hypothesize that the occlusion of the posterior pericallo-
sal vein or its distributaries may lead to cytotoxic lesions
in the splenium of the corpus callosum. Early institution
of anticoagulation therapy has the potential to

completely reverse the abnormality, leading to full clin-
ical recovery.
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