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We describe the novel use of a double lumen balloon catheter for venous sinus thrombolysis and veno-
plasty. Cerebral venous sinus thrombosis is a rare disease that is usually treated with medical anticoagu-
lation. In certain refractory cases, surgical or endovascular thrombolysis and thrombectomy may be
required. A 48 year-old man on anticoagulation for cerebral venous sinus thrombosis presented with
nausea, vomiting and worsening hemiparesis. The patient underwent endovascular venous sinus throm-
bolysis and venoplasty with continuous in situ tissue plasminogen activator (tPA) infusion over 48 hours.
This novel approach to the endovascular treatment of venous sinus thrombosis, including the use of a
double lumen balloon was advantageous, as it allowed direct infusion of tPA through the balloon catheter
without having to exchange the balloon for a microcatheter.

� 2015 Published by Elsevier Ltd.
1. Introduction

Cerebral venous sinus thrombosis (CVST) is a rare condition
with an estimated incidence of 0.22 in 100,000 [1]. Risk factors
for CVST include prothrombotic and hypercoagulable conditions,
including congenital hypercoagulable states, cancers and infec-
tions. CVST may present with headache, seizure or stroke. The
prognosis is grave with a reported mortality rate of 5% and an over-
all death or dependency rate of 15% [2,3]. The current first line
treatment for CVST is anticoagulation [4]. Endovascular treatment
is an alternative for patients whose symptoms progress despite
appropriately monitored medical therapy [5,6]. Table 1 sum-
marizes the indications for endovascular management of CVST as
well as the available endovascular options. The goal of endovascu-
lar treatment is to deliver thrombolytics in the proximity of the
clot, however with a large clot burden this tends to be challenging.
Mechanical thromboaspiration with balloon angioplasty can facili-
tate thrombolysis. However, previously available balloons had
multiple limitations. Peripheral balloons are limited by inappropri-
ate stiffness, while the currently available intracranial balloons
have a single lumen and require a microwire for balloon inflation.
In the present paper we report a patient with CVST treated with
thrombolysis, mechanical thromboaspiration and venoplasty using
the Scepter XC (MicroVention, Aliso Viejo, CA, USA) double lumen
balloon.

2. Clinical presentation

A 48-year-old male with history of deep venous thrombosis
presented with 4 day history of nausea, vomiting and worsening
right hemiparesis, 1 month after he was diagnosed with a non-oc-
clusive superior sagittal sinus (SSS) and left transverse sinus
thrombosis. At the time of initial presentation, the patient was
started on intravenous heparin and transitioned to oral warfarin
prior to discharge. During the current presentation, a non-contrast
head CT scan demonstrated worsening cerebral edema with
9.5 mm midline shift and subfalcine herniation. A repeat MRI veno-
gram demonstrated propagation of the SSS and left transverse
sinus thrombosis (Fig. 1). Progression of the thrombus and hemor-
rhagic infarction despite maximal medical management, as well as
clinical deterioration manifesting as a worsening right hemipare-
sis, supported the decision for endovascular therapy.

2.1. Procedure

Using the standard endovascular technique, a Penumbra 054
reperfusion catheter (Penumbra, Alameda, CA, USA) was advanced
through the right sigmoid and transverse sinuses across the
midline into the contralateral distal left transverse sinus.
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Fig. 2. Native fluoroscopic spot image demonstrates Scepter XC balloon
(MicroVention, Aliso Viejo, CA, USA) inflated within the anterior superior sagittal
sinus.

Table 1
Indication for endovascular therapy and available endovascular options for the
management of cerebral venous sinus thrombosis

Indications Endovascular management
options

Severe or worsening symptoms in the
setting of maximal medical therapy

Endovascular thrombolysis, for
example, with urokinase and tPA

Severe or worsening symptoms with
contraindication for medical therapy

Endovascular mechanical
thromboaspiration
Combined endovascular
thrombolysis and mechanical
aspiration

tPA = tissue plasminogen activator.
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Venography was performed from this level. A total of 8 mg of tissue
plasminogen activator (tPA) was then infused into the distal left
transverse sinus followed by mechanical thromboaspiration using
the Penumbra system as well as manual aspiration with a 20 mL
syringe. The Penumbra reperfusion catheter was then advanced
and directed into the anterior and mid- superior sagittal sinus.
tPA (2 mg) was infused at every 1 cm segment along the anterior
to mid- aspect of the superior sagittal sinus for a total of 10 mg
tPA, followed by mechanical thromboaspiration. However, due to
persistent thrombus burden, a decision to undertake venoplasty
was made in order to create tracts for venous flow as well as tracts
within the thrombus to allow for tPA penetration. Beginning at the
anterior aspect of the SSS, venoplasty was performed using a
Scepter XC 4 mm � 11 mm balloon catheter which was navigated
over a 0.014 inch microwire (Fig. 2). This was followed by intermit-
tent infusion of 1 mg tPA via the same balloon catheter.
Intermittent segmental venoplasty and tPA infusion was per-
formed from the anterior to mid- aspect of the SSS.

Next, the balloon catheter and Penumbra reperfusion catheter
were removed. A Headway 17 microcatheter/Traxcess 14 micro-
wire complex (MicroVention) was advanced into the anterior
aspect of the SSS. An additional 2 mg of tPA was infused. This
microcatheter was connected to continuous infusion of tPA at a
rate of 0.5 mg/hr. Likewise, another Headway 17 microcatheter/
Traxcess 14 microwire complex was advanced to the level of the
left transverse sinus/sigmoid sinus junction. tPA (2 mg) was also
infused at this level followed by continuous infusion of tPA at a
rate of 0.5 mg/hr.

2.2. Outcome

The patient was brought to the neuroangiography suite for
repeat venograms at 24 hours and 48 hours which demonstrated
ongoing decrease in clot burden in the SSS and left transverse sinus
(Fig. 3). A subsequent follow-up non-contrast head CT scan
Fig. 1. Sagittal post contrast volumetric interpolated brain MRI venogram images dem
superior sagittal sinus (A, B). Axial diffusion-weighted imaging demonstrates an area of d
in the left frontal lobe (C). Axial gradient recalled echo imaging demonstrates areas of gr
(D).
demonstrated continued gradual decrease in the left frontal lobe
edema and left-to-right midline shift and subfalcine herniation.
The patient’s right hemiparesis improved to a motor strength of
4/5 on the Medical Research Council scale for muscle strength in
the right upper and lower extremities, compared to 2/5 on admis-
sion. The patient was discharged to a rehabilitation center. At
6 month follow-up the patient achieved complete recovery.

3. Discussion

3.1. Treatment of CVST

Initial management of CVST involves maximizing medical man-
agement with anticoagulation. The use of anticoagulation for treat-
ment of CVST was initially reported in 1942 by Stansfield [7]. Since
then, at least two randomized controlled trials [8,9] and multiple
large observational series, including the International Study of
Cerebral Vein and Dural Sinus Thrombosis (ISCVT) [2] have sup-
ported first line therapy with intravenous heparin or low molecu-
lar weight heparin. However, when there is a contraindication or
relative contraindication for anticoagulation, or in the setting of
clinical deterioration despite medical management, mechanical
thrombolysis/thrombectomy are considered, as morbidity and
mortality for these patients is relatively high.

The general concept of endovascular thrombectomy dates back
to the 1990s [10,11]. Opatowsky et al. reported the first intracra-
nial experience with the Angiojet system (Boston Scientific,
onstrate non-occlusive filling defects within the anterior and mid- aspect of the
iffusion restriction (confirmed on the apparent diffusion coefficient map, not shown)
adient susceptibility blooming in the left frontal lobe, compatible with hemorrhage



Fig. 4. The Scepter XC balloon catheter (MicroVention, Aliso Viejo, CA, USA).

Fig. 3. Lateral view digital subtraction angiography (DSA) demonstrates pre-
venoplasty and thrombolysis appearance of the superior sagittal sinus (SSS) with
multifocal filling defects compatible with non-occlusive thrombus (A). DSA
demonstrates improved opacification of the anterior superior SSS after balloon
venoplasty and thrombolysis (B).

1020 N.E. El Tecle et al. / Journal of Clinical Neuroscience 22 (2015) 1018–1020
Boston, MA, USA) for rheolytic thrombectomy of CVST in 1999 [12].
Rheolytic thrombectomy with or without balloon angioplasty for
treatment of CVST has been widely reported and accepted in
patients refractory to medical management. Successful mechanical
thrombectomy with the Solitaire FR device (Covidien, Dublin,
Ireland) has also recently been reported [13–15].

Until recently, the balloons available to the neurointerven-
tionalist were single lumen balloons that accommodate a 0.010
inch microwire. The Scepter XC is a relatively new temporary
occlusion balloon with a dual coaxial lumen catheter attached to
a low inflation pressure compliant balloon (Fig. 4). The design
accommodates a larger, more steerable 0.014 inch guide wire
which enhances control for delivery to the target lesion and
enhances tractability through thrombus. Another advantage
provided by the Scepter XC balloon catheter, particularly in our
patient, was the ability to infuse tPA directly through the balloon
catheter without having to exchange the balloon for a
microcatheter.

4. Conclusions

In this technical report we described our initial experience with
the novel use of the Scepter XC balloon catheter for thrombolysis
and venoplasty in addition to mechanical thromboaspiration with
the Penumbra system in the setting of refractory CVST.
Endovascular therapy in CVST should be considered in patients
who experience clinical deterioration despite maximum medical
therapy or in patients who have a contraindication/relative con-
traindication for anticoagulation. Currently there is an ongoing
European multicenter, prospective, randomized controlled trial
for thrombolysis or anticoagulation for CVST (TO-ACT). This trial
promises to shed more light on the efficacy of endovascular throm-
bolysis with or without mechanical thrombectomy.
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