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Case Report

Cerebral venous sinuses thrombosis in both
transverse sinus and torcula: Multistep
endovascular treatment and stenting
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Abstract

Purpose: Cerebral venous sinus thrombosis (CVST) is an unusual and potentially life-threatening condition with variable and
nonspecific clinical symptoms and high morbimortality rates. Standard therapy consists of systemic anticoagulation;
although there is no clear evidence about the best choice for treatment, intravenous heparin is used as the first-line
treatment modality. Intravenous sinus thrombolysis can be an effective and relatively safe treatment for acutely deteriorating
patients who have not responded to conventional therapy. This case report presents the possibility of endovascular treatment
in multiple steps with mechanical thrombolysis with balloon, local pharmacological thrombolysis and stenting, in a patient
with a severe form of CVST.

Case summary: A 67-year-old woman presented severe headache, agitation and confusion with diagnosis of venous sinus
dural thrombosis in both lateral sinus and torcula. After 24 h there was neurological worsening evolving with seizures and
numbness even after starting heparin, without sinus recanalization; CT scan showed left temporal intracerebral hemor-
rhage. We decided to take an endovascular approach in multiple steps. The first step was mechanical static thrombolysis
with balloon; the second step was dynamic mechanical thrombolysis with a balloon partially deflated and “pulled”; the
third step was local thrombolysis with Actilyse™; finally, the fourth step was angioplasty and reconstruction of the sinuses
using multiple carotid stents and complete angiographic recanalization of both sinuses and torcula. After 24 h of endovas-
cular treatment there was full clinical recovery and no tomographic complications.

Conclusion: This result shows that mechanical clot disruption, intrasinus thrombolysis and reconstruction of wall sinuses
with stenting can be an endovascular option in the severe form of CVST with intracerebral hemorrhage and rapid worsening
of neurological symptoms. Although this type of treatment can re-channel the occluded sinuses, further comparative and
randomized studies are needed to clarify its efficacy versus other therapeutic modalities.
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Cerebral venous sinus thrombosis (CVST) more com-
monly affects young women, and is responsible for less
than 1% of cerebrovascular accidents. Patients aged
over 65 years with cerebral hemorrhage and associated
CVST with severe clinical-neurological symptoms have
a high mortality rate.' Systematic reviews reveal that the
improvement in diagnostic methods, including venog-
raphy by computed tomography (CT) and magnetic
resonance imaging (MRI), has supported a better under-
standing of this pathology, managing to identify the
most and least severe cases, as well as the increasing
use of various endovascular therapy methods which
can be applied in severe cases; in general, this has influ-
enced a downward mortality rate.>® Anticoagulation
therapy using systemic heparin is the preferred

treatment, being the only treatment with a high level
of evidence in randomized clinical trials.*® The endovas-
cular approach has been taken only in severe cases with
considerable clinical worsening and without response to
systemic heparin, and with progression to intracranial
hemorrhage, mental status disorder, coma (Glasgow
Coma Scale (GCS)<9) or thrombosis of the deep
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cerebral venous system.*”* Some publications, mainly
case reports or small clinical series, have been added to
the literature; however, the most appropriate treatment
remains undefined. More aggressive therapies may be
required in selected cases. However, there are some
reports attesting the efficacy of an endovascular
approach with mechanical thrombectomy, aspiration
thrombectomy and local thrombolysis in cases where
recanalization after systemic anticoagulation has not
occurred.” !

Case report

We report a female patient, 67 years old, admitted to
emergency care with severe headache and vomiting for
24h, evolving into a confusional state within a few
hours, with a consciousness level of 13 on the GCS.
A CT scan showed hyperdensity in the topography
of both lateral sinus and torcula and no other ischemic
or hemorrhagic injuries in the brain parenchyma
(Figure 1(a)). The family denied any infectious event,
recent trauma or use of any medication. Blood

coagulation tests were normal. After the CT scan of
CVST, systemic heparinization as a bolus (5000 IU)
was started followed by continuous infusion
(800 TU/h), with a target activated partial thromboplas-
tin time (aPTT) of 60-90 s, with evaluation of the aPTT
every 6 h. After 24 h, there was worsening neurology of
the consciousness level, with GCS of 10 and seizures.
Another CT scan was performed with the diagnosis of
left temporal intracerebral hemorrhage without recana-
lization of dural sinuses (Figure 1(b)). Digital subtrac-
tion angiography (DSA) showed extensive venous sinus
occlusion of both lateral sinus and torcula, in arterial
and venous catheterization, respectively (Figure 1(c) and
(d)); we considered this a severe form of CVST
and decided to take an endovascular approach.

Endovascular treatment

The patient was placed under general anesthesia. The
femoral artery was punctured with the 5F introducer,
followed by catheterization of the left internal carotid
artery with vertebral catheter S5F for arterial

Figure 1. (a) CT scan admission with extensive clot involving both lateral sinus and torcula, white arrow; (b) CT scan after 24 h and
systemic heparin and seizure, with left temporal intracerebral hemorrhage, white arrow; (c) and (d) Digital subtraction angiography,
arterial and venous infusion respectively arterial and venous phase occlusion of both lateral sinuses and torcula, black arrows.
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Figure 2. (a) and (b) Endovascular therapy with balloon and static mechanical thrombolysis in both lateral sinus and torcula, white
arrows (first step); (c) and (d) Mechanical thrombolysis, but performed in a dynamic way with the balloon partially inflated, pulling it
from one extreme to another of the occluded lateral sinus, black arrows (second step).

angiographic control. Left femoral venous puncture
was done with the introducer 8 F, and catheterization
of the left sigmoid sinus with a catheter guider 8F
(Boston Scientific, Massachusetts, USA). The endovas-
cular procedure was performed following four steps.
In the first step we performed mechanical thrombolysis
with balloon angioplasty; after microcatherization of
the venous sinus, transfixing the whole clot with the
Microcatheter Echelon 14 (COVIDIEN Ev3, Irvine,
USA) and Microguide wire Traxcess 14 and Traxcess
Docking Wire 14 (Microvention/Terumo, Tustin,
USA), the angioplasty balloon Viatrac 6 x20mm
(Abbott, Chicago, USA) was positioned in a coaxial
position and inflated, performing static mechanical
thrombolysis all over the extension of both lateral
sinus and torcula (Figure 2(a) and (b)). The second
step was also mechanical thrombolysis, but performed
in dynamic way with the balloon partially inflated,
pulling it from one extreme to another of the occluded
lateral sinus multiple times in order to reach a further
clot fragmentation (Figure 2(c) and (d)). The third
step was local pharmacological thrombolysis with
Alteplase  (Boehringer Ingelheim, Ingelheim am
Rheim, Germany) infused through the microcatheter
at a total dose of 0.9 mg/kg and a final dose of 65mg
(Figure 3(a)). Angiographic controls were performed
for 30min without sinus recanalization (Figure 3(b)
and (c)). Following this a fourth and final step was
performed, which was angioplasty with multiple carotid

stents, with a total of six (06) from the right sigmoid
sinus to the left transverse sinus, using the carotid Stent
Xact 7 x 30 mm (Abbott, Chicago, USA) (Figure 3(d))
with final angiographic control showing a complete
recanalization all over the venous dural system
(Figure 4(a)); a CT scan after 24 h showed the mainten-
ance of venous sinus permeability without bleeding
or cerebral ischemia (Figure 4(b)). The patient was
discharged on the fifth day after the endovascular
treatment, with a consciousness recovery level of
GSC 15 and without any neurological deficit. The use
of the anticoagulant Rivaroxabana 10mg (Bayer,
Leverkusen, Germany) was maintained for 6 months,
despite negative results for thrombophilia (Factor V
Leiden, antiphospholipid antibody syndrome, antith-
rombin deficiency, protein C and S deficiency, possibly
homozygous prothrombin 20210 mutation), and anti-
platelet clopidogrel (75mg/day) and aspirin (200 mg/
day) were continued for 1 year. In the follow-up
period the patient reported an occipital trauma by a
simple fall, about 20 days before the thrombogenic
event. Cerebral angiography follow-up at 11 months
showed no sinus reocclusion and normal venous dural
system permeability (Figure 4(c)).

Discussion

The American Heart Association guideline recom-
mends anticoagulant therapy in the acute phase of
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Figure 3. (a) Micro catheterization and thrombolysis with Alteplase, black arrows (third step); Arterial and venous angiography
control (b) and (c), respectively, after mechanical and chemical thrombolysis without recanalization of right lateral sinus and torcula,
black arrows; (d) Angioplasty with multiple carotid stents between right sigmoid and left transverse sinus, white arrows (fourth step).

(@) (b) ()

Figure &. (a) Digital subtraction angiography, arterial phase the end of endovascular treatment with complete recanalization of both
sides and torcula, black arrows. (b) CT scan 24 h after endovascular recanalization keeping the venous system, white arrows and
(c) Follow-up angiography at 11 months, with complete recanalization in 100% of all the dural venous system, black arrows.

cerebral vein thrombosis, even in the presence of intra- to 0-28% after 2000, probably as a result of better
cranial hemorrhage.’ support with new diagnostic methods (venography by

A systematic review of patients with CVST showeda CT and MRI) and treatment of these injuries.”
tendency of decreasing mortality, from 40-50% in 1960  According to the International Study on Cerebral
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Vein and Dural Sinus Thrombosis (ISCVT), the largest
prospective cohort study of 624 patients, 21% had a
poor outcome (death 8%)."

Venous sinus dural anatomy must be considered in
the understanding and treatment of this pathology.
Anatomical studies of the dural sinus in corpses
reveal a high incidence of trabeculations, sinus intra
septa, also described as fibrous bands, in 29.4% of
the specimens, with potential to alter the venous sinus
flow 1516

Another important aspect to be considered in cere-
bral venous thrombosis is the presence of an inflamma-
tory process involving monocytes, neutrophils and
platelets in clot propagation and consequent obstruc-
tion of the venous flow; this may also influence clot
characteristics, leaving it with a greater consistency
and better grip.'”

Endovascular treatment for CVST with mechanical
thrombolysis and angioplasty balloon, even with no
high-level evidence, has been reported as an adjuvant
therapy of systemic anticoagulation in the severe form
with risk factors: intracerebral hemorrhagic lesion,
mental status disorder, coma (GCS <9) or thrombosis
of the deep cerebral venous system.*'®!? A recent sys-
tematic review assessed 185 patients who underwent
mechanical thrombectomy, noting that in severe cases
venous anticoagulation may not be the treatment of
choice, with indication for intrathrombolysis and/or
mechanical thrombolysis.**

The use of venous stents in venous occlusion treat-
ment, described initially in a traumatic thrombosis case
of both internal jugular veins, resulted in a significant
reduction of the intracranial hypertension after recana-
lization with stents.*!

The first report about the use of stents in the intra-
cranial venous sinus system was a procedure performed
following mechanical thrombolysis treatment and the
use of angioplasty balloon, after clinical worsening in
a dural arteriovenous fistula (FAVD) associated with
occipital sinus thrombosis.?® There are other reported
cases of superior sagittal sinus thrombosis, without
recanalization after systemic anticoagulation, followed
by mechanical thrombectomy with balloon and
thrombolysis. The use of stents can be considered as a
viable treatment option in the case of failure of endo-
vascular treatment for the severe form of CVST.***

Multicentric experience of endovascular treatment of
CVST with intracranial hypertension, in cases where
there is no good result with systemic thrombolysis,
shows the use of multiple clot rescue systems such as
Stents Retrievers, Solitaire FR (Covidien, Irvine,
California, USA) and Trevo (Stryker, Kalamazoo,
Michigan, USA), as well as catheters developed for
thrombus suction in cerebrovascular accident, such as
the Penumbra catheter (Penumbra Inc., Alameda,
California, USA) with manual aspiration or
Penumbra pump. A complete restoration of blood
flow was observed in 38% of cases, but there was also
a high mortality rate of 27%, indicating an

improvement in the strategies of dural sinus recanaliza-
tion in severe cases. A multi-center randomized clinical
trial is currently running, comparing anticoagulation
with endovascular treatment with mechanical thromb-
olysis and aspiration to define the effectiveness of this
treatment.®

In a related case, after 24h of ineffective systemic
heparinization the option of an endovascular interven-
tion was taken after evolution to severe form. The
endovascular approach has most commonly used mech-
anical thrombolysis with balloon (first step), mechan-
ical thrombolysis with balloon partially inflated, pulling
it and fragmenting the clot (second step) and local
pharmacological thrombolysis (third step). We made
every effort to obtain recanalization with these meth-
ods; despite the failure of these procedures, we opted
for multiple carotid stents (fourth step). We initially
placed a stent at the distal end of the thrombus and,
after ensuring that recanalization had been obtained,
placed additional stents until recanalization was
confirmed.

Although the use of stents as a complementary tech-
nique in the endovascular treatment for the severe form
of CVST is debatable, the recanalization of both lateral
sinus and torcula was effective in this case, with good
recovery, and maintenance of long-term permeability;
patients must be submitted to an initial treatment
through systemic heparin anticoagulation, being the
endovascular approach already used in severe forms.
We do not recommend routine use of this off-label tech-
nique. However, it may be an option for treatment in
cases where there is failure of systematic treatments.
Controlled studies are required to provide an answer
on the efficacy of using stents in such cases.
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