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ABSTRACT
Bilateral thalamic dysfunction secondary to venous congestion may result from either venous sinus thrombosis or high flow
arteriovenous malformations or a combination of both. We present a case of bilateral thalamic edema resulting from concomitant
choroid plexus arteriovenous malformation (AVM) and straight sinus thrombosis and describe our treatment approach. The patient
presented with several weeks of progressive confusion and memory deficits. Magnetic resonance imaging and venography (MRI/
MRV) showed bilateral thalamic T2 hyperintensities and straight sinus thrombosis. Subsequent cerebral angiography revealed a
choroid plexus AVM within the right lateral ventricle. The patient underwent surgical resection of the AVM resulting in postoperative
resolution of bilateral thalamic edema on MRI and improvement of his confusion and memory deficits. This case demonstrates a
rare example of reversible bilateral thalamic edema secondary to venous hypertension from both an AVM and sinus occlusion after
appropriate treatment of the AVM.
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INTRODUCTION
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B

ilateral thalamic edema from venous hypertension may
result from deep venous sinus thrombosis or high-flow
arteriovenous malformations/fistulae due to arterialized
venous outflow (1,4,6,8,12,15). Patients with thalamic dysfunction often present with dementia-like symptoms including
cognitive decline, hypersomnolence and abulia (1,4,6,8,12,15).
Here we present a rare case of thalamic dementia caused by
bilateral thalamic venous hypertension secondary to an underlying choroid plexus arteriovenous malformation (AVM)
with superimposed straight sinus thrombosis. Choroid plexus
AVMs are rare entities and present most frequently with intraventricular hemorrhage due to rupture (1, 3–9,11–13, 15, 16).
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We report a unique case of symptomatic bilateral thalamic
edema caused by both a choroid plexus AVM and thrombosis
of the deep venous system. This combination of lesions presented unique challenges and considerations in the treatment
approach, particularly in deciding whether to treat the sinus
thrombosis, the AVM or both.
█

CASE REPORT

A 58 year-old, previously healthy male presented had a twoweek history of confusion, disorientation and difficulty concentrating. On exam, his only neurologic deficit was poor
memory recall. Brain magnetic resonance imaging (MRI) revealed bilateral T2-weighted thalamic hyperintensities (Figure
1a) as well as increased vascularity within the atrium of the
right lateral ventricle. Magnetic resonance venography (MRV)
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was concerning for straight sinus thrombosis (Figure 1b). Cerebral digital subtraction angiography (DSA) was performed to
better characterize the MRI and MRV findings which demonstrated a Spetzler-Martin grade II choroid plexus AVM located
within the atrium of the right lateral ventricle with feeding vessels from the postero-lateral choroidal arteries and draining
vein emptying into an engorged basal vein of Rosenthal near
the anterior choroidal point (Figure 1c). Furthermore, it was
noted on the angiogram that the straight sinus was occluded.
Given the presence of both the choroid plexus AVM and
straight sinus thrombosis, the decision was made to treat
the AVM initially. Preoperative embolization was not feasible
due to the small feeding arteries of the postero-lateral choroidal arteries. With these factors taken into account, it was
decided to perform microsurgical excision of the AVM via a
right superior parietal lobule approach. An endoscope was
initially placed through the superior parietal lobule for visualization of the AVM prior to resection (Figure 2). The AVM was
subsequently resected using microsurgical techniques. Intraoperative, post-resection cerebral angiography demonstrated
complete obliteration of the AVM (Figure 3a). The patient had
an uneventful post-operative course and was eventually discharged to an acute rehabilitation facility. MRI at 3-month
follow-up showed resolution of bilateral thalamic T2 weighted
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hyperintensities (Figure 3b). The patient had marked improvement in his memory and cognition allowing him to return to
functional independence.
█

DISCUSSION

Previously described cases of thalamic dementia have demonstrated reversal of thalamic edema on MRI and resolution
of symptoms once the source of venous congestion has been
treated (1,4–7,9,10). In the setting of sinus occlusion, anticoagulation is considered the primary treatment for sinus thrombosis, even in the setting of hemorrhage, and revascularization is sometimes considered (3). In our case, medical therapy
alone with anticoagulation was not considered because of
the inherent risk of AVM rupture and the likelihood that symptoms would not improve without treating the AVM. Moreover,
it has been postulated by Viñuela et al. that the mechanism
of sinus occlusion in patients with concomitant arteriovenous
malformations may be secondary to local endothelial damage
caused by turbulent or unstable hemodynamic flow caused
by the pre-existing AVM (17). Radiosurgery has also been
described for treatment of choroid plexus AVMs but was not
performed because of the significant edema already present
within the thalami (13). Moreover, several cases of occlusive
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Figure 1: a) Preoperative
T2-weighted axial MRI
demonstrating bilateral
thalamic hyperintensities.
B) Preoperative sagittal MRV
demonstrating occlusion of the
straight sinus.
C) Preoperative lateral
projection DSA of the
right internal carotid artery
demonstrating the AVM nidus
(arrow) with feeding vessels
from the postero-lateral
choroidal arteries and draining
vein into the basal vein of
Rosenthal.
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hyperemia caused by impaired venous drainage following
AVM radiosurgery have been described, and in these reports,
the authors hypothesize that the clinical deterioration of the
reported patients was likely secondary to local hemodynamic
changes leading to premature thrombosis of draining veins
(2,14). Given the pre-existing straight sinus thrombosis and
thalamic edema already present in our patient, radiosurgery
was ultimately not considered as it could potentially further
worsen thrombosis of the deep venous system.

bosis in this setting (16). In that case, both the AVF and sinus
thrombosis were treated, but in our case, clinical improvement
was achieved with treatment of the AVM only. Microsurgical
excision of the AVM was pursued, as it seemed to be the safest way of reducing both venous congestion and the risk of
AVM hemorrhage by addressing the causative lesion. This
treatment strategy was also thought to obviate the need for
anticoagulation at present and in the future under the assumption that reduction of the turbulent venous hemodynamics
through resection the AVM may lead to reduction of venous
endothelial damage and spontaneous resolution of thrombosis. Although venous imaging was not performed at follow-up
to evaluate the straight sinus, the thrombosis was assumed to
be resolved/improved given the complete absence of thalamic
edema on the follow-up MRI and the marked improvement in
the patient’s symptoms. Consistent with the above described
hypothesis by Viñuela et al., we assume that the reduction in
venous hypertension after AVM resection likely mitigated the
turbulent hemodynamics within the deep venous system thus
allowing for spontaneous recanalization of the straight sinus
(17). Had the patient failed to improve clinically or if thalamic
edema persisted on MRI, further investigation of a potential
persistent sinus occlusion would have been pursued and
treated appropriately.

The presented patient likely had longstanding, asymptomatic venous hypertension from the choroid plexus AVM that
became symptomatic after thrombosis of the straight sinus.
A prior case of de novo sinus thrombosis distal to an arteriovenous fistula (AVF) has been described, also supporting
high-flow occlusive venopathy as an etiology for sinus throm-
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CONCLUSION

Symptoms from bilateral thalamic edema caused by increased venous hypertension can be reversed with appropriate management of the inciting vascular lesion. This case
demonstrates a rare example of concurrent AVM and sinus
occlusion, emphasizing the importance of careful angiographic evaluation in the setting of sinus occlusion. The case adds
support for a mechanism of sinus occlusion caused by highflow arteriovenous lesions.
Figure 2: Intraoperative endoscopic view of the AVM.
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Figure 3:
a) Intraoperative
lateral projection
DSA of the right
internal carotid artery
showing complete
resection of the AVM.
B) Three month
postoperative T2weighted axial MRI
showing resolution
of bilateral thalamic
hyperintensities.
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