KAZUISTIKA

CASE REPORT

Uncommon Endovascular Technique in Cerebral
Venous Sinus Thrombosis Using an Aspiration

System — a Case Report

Neobvyklé endovaskulami feseni trombodzy
mozkovych splavt pouzitim aspiracniho
systému — kazuistika

Abstract

A patient with ongoing cerebral venous sinus thrombosis and a parieto-occipital intracerebral
haematoma was unsuccessfully treated with full-dose intravenous anticoagulation. A common
endovascular aspiration technique was indicated because of the progressive severe deteriora-
tion, the level of consciousness had failed. As a novel approach, we used the 6F Neuron guid-
ing catheter (together with The Separator 3D) inserted directly into the thrombus instead of the
Reperfusion Catheter, for mechanical disruption of the thrombus mass together with continual
aspiration. This procedure was safe and successful and can be used in cases of frequent aspiration
catheter occlusions by a large amount of thrombus fragments.

Souhrn

Pacient s trombdzou mozkovych splavll a soucasnym intracerebrdlnim hematomem parieto-
okcipitdIné byl netspésné lécen plnymi davkamiintravenézniantikoagulace. Vzhledem k postupné
progresi klinického stavu vedouci ke ztraté védomi byla indikovana endovaskularni intervence.
Pro Casté ucpavani aspira¢niho systému Penumbra byl origindlné pouzit guiding katétr Neuron
(soucasné se Separator 3D) zavedeny pfimo do trombu namisto Reperfusion katétru se souc¢asnou
aspiraci trombu. Tento postup byl bezpecny a Uspésny a mlze byt pouZit u pacientt s rozsahlym
trombotickym postizenim.
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Background and purpose thrombectomy is an option in patients who

Cerebral venous sinus thrombosis is a rare-
ly occurring but potentially serious and
life-threatening type of stroke. Acute an-
ticoagulation with either low molecular
weight or unfractionated heparin represents
the main intervention. Local thrombolysis or

deteriorate despite anticoagulation or sys-
temic anticoagulation and are at high risk,
for example due to progressing intracranial
haemorrhage. [1]. We present a case of a pa-
tient with progressive severe neurologic de-
terioration despite intensive anticoagulation.

Case presentation

A 50-year-old, previously healthy woman
with a history of oral contraceptive use was
admitted to a neurology department due to
intense headache, vertigo, nausea, vomit-
ing and left-sided hemianopsia. Magnetic
resonance imaging (MRI) confirmed ongo-
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Fig. 1. Imaging in cerebral venous sinus thrombosis.

Fig. 1a) The initial MRI with a conclusion of ongoing right transverse and sigmoid sinus thrombosis with a parieto-occipital intracerebral

haematoma on the right side.

Fig. 1b) Successful revascularisation was achieved and most of the patient’s thrombus was aspired.
Fig. 1) MRl angiography four weeks after intervention revealed complete normalization of the cerebral venography finding.

ing right transverse and sigmoid sinus
thrombosis (Fig. 1a) with parieto-occipital
intracerebral haematoma (ICH) on the
right. She was treated with full-dose low-
-molecular-weight heparin, according to
her body weight and anti-factor Xa levels in
the Stroke Unit of our hospital. The patient’s
progressive headache rapidly worsened
and she developed left-sided haemiplegia.
Repeated MRI four days after the initial
examination showed thrombus growth into
the superior sagittal sinus and right jugular
vein, ICH volume progression and a new
haematoma in the precentral region. Due to
continued severe deterioration of the level
of consciousness (somnolence) despite full-
-dose anticoagulation, it was decided to
immediately perform an endovascular
intervention.

Cerebral angiography revealed an
extensive thrombus with the largest mass
in the right transverse sinus. There was no
indication of local thrombolysis with respect
to the enlarging intracerebral haemor-
rhage. Since the majority of the thrombus
mass was located in the right transverse
sinus, the procedure was started by advanc-
ing a 6-French Neuron guiding catheter
(Penumbra, Inc., Alameda, CA) and the
Penumbra System for Continuous Aspiration
Thrombectomy (CAT). Thiswasdone by using
a Reperfusion Catheter 054 and Separator 3D
by a common accessing technique into the
thrombus [2]. This procedure was unsuccess-
ful because of frequent aspiration catheter

occlusions by a large number of thrombus
fragments. The next step was inserting the
distal flexible zone of the 6F Neuron guiding
catheter directly into confluens sinuum. The
Penumbra reperfusion catheter was pulled
outand the Separator 3D, alone, was used for
mechanical disruption of the thrombus mass
together with continual aspiration through
the 6F Neuron connected to the Penumbra
Pump. During the retrograde movement of
the Neuron — Separator 3D system to the
right jugular vein and continuous aspiration,
successful revascularisation was achieved
and the majority of the patient’s thrombus
was aspired (Fig. 1b). According to the con-
trol angiography, both sinuses were
adequately filled with the contrast agent
and its flow was presented in both the right
and the contralateral jugular veins.

After endovascular treatment, the full-
-dose anticoagulation continued. After
two days, headache disappeared and the
neurologic deficit distinctly decreased.
A follow-up computer tomography (CT)
angiography examination performed
two days after the intervention revealed
a residual thrombus in the transversal sinus.
Before her discharge to home care, the
patient was put on oral anticoagulation.
A follow-up CT angiography 10 days after
the intervention, and MRI angiography
four weeks after the intervention revealed
complete normalization of cerebral
venography (Fig. 1c). Outpatient follow-up
was performed three months later with

neurologic examination revealing only
minor residual left upper extremity paresis.

Conclusion

Cerebral venous sinus thrombosis is a rare
type of stroke. Ongoing presence of ICH
is a common complication of this diag-
nosis: in 30-40% cases according to some
authors [3] and its rate is even higher, around
60%, according to the recent systematic
literature review by Siddiqui [4]. A recent
recommendation [5] advocates the use of
endovascular treatment in anticoagulation
refractory patients with worsening clinical
status.

Since the approval of the Penumbra
System in 2007, various studies in stroke
patients have been published. The use of
the Penumbra System in cerebral venous
thrombosis has been described in a few case
series only. A case report by Siddiqui can
serve as an example of good results achieved
with Penumbra System with a bigger lumen
(054). The report describes two cases that
were successfully cured without any major
complication [6]. Likewise, Choulakian
described procedures in four patients without
the need for chemical thrombolysis [7].

Some other devices have been success-
fully used for mechanical thrombectomy,
the AngioJet Rheolytic catheter (Pos-
sis Medical, Minneapolis, Minnesota, USA)
and the Merci Retriever device (Concentric
Medical, Mountain View, California, USA) but
each has their limitations.
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The AngioJet's size and rigidity limits its
usage in certain intracranial locations as-
sociated with lower complete recanalization
rate in the Siddiqui's literature review [4] and
the Merci device is not suitable for removal
of large thrombus mass.

Larger controlled trials are needed to
provide definitive evidence of its treatment
benefit. According to our knowledge, aspira-
tion thrombectomy using Penumbra
Separator 3D in direct combination with
a 6F Neuron guiding catheter, could be
a safe and effective approach to mechanical
clot removal in cerebral venous sinuses.

The procedure can also be considered for
patients with clinical deterioration despite
full-dose anticoagulation.
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