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Technical Note

Removal of a Thrombus from the Sigmoid and
Transverse Sinuses with a Rheolytic

Thrombectomy Catheter

Alan M. Scarrow, Robert L. Williams, Charles A. Jungreis, Howard Yonas, and Meera R. Scarrow

Summary: A rheolytic thrombectomy catheter was used to
remove thrombus without thrombolytics from the sigmoid
and transverse sinuses of a 34-year-old woman. Using
small, high-flow fluid jets and Venturi-effect suction, this
catheter allowed mechanical removal of thrombus. This
technique may obviate the need for thrombolytic agents
and the risks associated with their use.

A rheolytic thrombectomy catheter, a device us-
ing high-velocity water pulsation to evacuate
thrombus, has been shown to be a safe and effec-
tive therapeutic technique for the removal of cor-
onary artery thrombosis (1). Recently we used this
relatively new catheter technology in a patient with
dural sinus thrombosis with excellent results and
without the use of thrombolytic agents.

Case Report
A 34-year-old, non-smoking woman using oral contracep-

tives (norgestimate, ethinyl) with an 8-day history of right ear
and neck pain sought medical attention from an otolaryngol-
ogist. She was prescribed antibiotics for a middle-ear infection,
but returned the next day with worsening pain. A right myrin-
gotomy, with ventilation tube placement, was performed. The
patient’s symptoms continued, and she was sent the next day
to a local emergency room where she underwent a complete
neurologic examination. The patient was noted to have a left
homonymous hemianopsia, photophobia, right-sided scalp ten-
derness, and impaired left arm and leg response to double,
simultaneous stimulation. Testing of the remaining cranial
nerves (III–XII), strength, reflexes, coordination, and mental
status yielded normal results.

A lumbar puncture was performed. Opening pressure was
22 cm H2O with 1 WBC, 27 RBCs, 66 mg/dL glucose, and
44 mg/dL protein. Complete blood count and routine electro-
lyte measurements were normal. Coagulation studies showed
a prothrombin time of 12.1 seconds, with an international nor-
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malized ratio (INR) of 1.1 and a partial prothrombin time of
28.5 seconds.

A CT scan of the head showed increased density in the right
transverse and sigmoid sinus suggestive of a dural venous si-
nus thrombosis. MR imaging was performed confirming
thrombus occluding the right transverse and sigmoid sinuses
(Fig 1). Along with this finding, a hyperintense signal on fluid-
attenuated inversion-recovery sequences in the subarachnoid
space and parenchyma of the right parietal lobe was noted,
consistent with edema and subarachnoid hemorrhage.

The patient was taken urgently to the angiography suite
where the right jugular vein was catheterized via a right fem-
oral vein approach. Initial images of the right internal jugular
vein showed occlusion beginning immediately caudal to the
mastoid (Fig 2). A microcatheter (Tracker 18 MX, Target Ther-
apeutics, Freemont, CA) and wire was placed into the throm-
bus. After great difficulty getting through the length of the
thrombus, a patent torcula was reached. The microcatheter and
base catheter were then exchanged for a 7F guide catheter and
a rheolytic thrombectomy catheter (CF105 AngioJet, POSSIS
Medical, Inc., Minneapolis, MN). The exchage wire was po-
sitioned across the torcula in the opposite sigmoid sinus during
the exchange (Fig 3). The rheolytic thrombectomy catheter fol-
lowed the 0.014-inch guidewire easily even through the clot
had been so resistant earlier. The rheolytic thrombectomy cath-
eter then was activated and slowly withdrawn at 1–2 mm/s. A
retrograde venogram obtained via the base catheter showed
some patency within 5 minutes. Several more passes were
made with the thrombectomy catheter, advancing back to the
torcula and withdrawing again. The final venogram (obtained
17 minutes after beginning mechanical disruption) showed ex-
cellent flow despite residual thrombus (Fig 4). Thrombolytic
infusion was not performed owing to the good angiographic
result and rapid clinical improvement.

The patient had immediate relief of pain and gradual reso-
lution of hemianopsia over the next several hours. She was
taken off oral contraceptives, initially was placed on heparin,
and then was placed on coumadin in order to reach a target
INR of 2.0–3.0. During the next 3 months of anticoagulant
therapy, she remained asymptomatic.

Discussion
The pneumatic thrombectomy catheter is de-

signed as a therapeutic tool for alleviating acute
vascular thrombosis. The catheter has both an in-
flow and outflow lumen. The inflow lumen carries
normal saline under high-pressure (approximately
9000 psi) to a nozzle at the end of the catheter that
reverses flow by 1808, and directs it back toward
the outflow lumen (Fig 5). By directing input flow
into the area around the outflow lumen at a high
speed (350–450 km/h), a negative pressure is cre-
ated around the vortex of the incoming flow to the
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FIG 1. Sagittal T1-weighted (500/20 [TR/TE]) spin-echo MR image shows hyperintense thrombus in the right transverse and sigmoid
sinus.

FIG 2. Posterior/anterior view of the initial venogram from a right, internal jugular injection shows multiple, irregular filling defects in
the right sigmoid and transverse sinus consistent with thrombosis.

FIG 3. Posterior/anterior view during thrombectomy catheter placement shows the exchange microwire extending from the right
internal jugular vein into the left transverse sinus and the catheter successfully advanced into the torcula beyond the occlusion.

FIG 4. Posterior/anterior view of a follow-up venogram performed from the base catheter in the right internal jugular vein reveals
marked improvement with a patent channel through the previously occluded transverse and sigmoid sinus.

FIG 5. Photograph of the AngioJetT catheter. An arrow points to the high-flow input nozzle.

outflow lumen. The low-pressure area that is cre-
ated by an adjacent high pressure is referred to as
a Venturi effect. Three additional low-flow nozzles
(25–40 km/h) from the input lumen are placed just
proximal to the high-speed nozzle. These three noz-
zles are directed perpendicularly to the catheter and
create enough force to dislodge small portions of
the thrombus and optimize the vortex at the outflow
lumen. The combination of these mechanisms al-
lows gentle removal of thrombus from the artery
or vein and evacuation into the outflow lumen.

The rheolytic thrombectomy catheter has been
evaluated with in vitro studies that show it is min-
imally traumatic to vascular endothelium. Shara-
fuddin et al reported the vascular endothelium of
canine vessels suffered less trauma after rheolytic
catheterization compared with Fogarty balloon an-
gioplasty (88% versus 58% endothelial coverage)
(2). In addition, the particulate matter that may es-
cape from the outflow lumen of the thrombectomy
catheter and move in the direction of blood flow
also has been evaluated with in vitro models. These
studies show 12% (2) to 38% (3) of the thrombus

volume escapes removal by the output lumen. The
size of these particles can be problematic because
backwash from intracranial thrombectomy can find
an endpoint in the lungs with the potential to result
in pulmonary emboli. These same studies, however,
indicate that the vast majority (99.83%) of partic-
ulate matter used is smaller than 10 mm (2). When
these particles were injected in vivo into the renal
vascular bed of the canine model, no necrosis was
seen, suggesting the insufficiency of the particle
size to cause ischemic changes (2). Investigators
have shown that the rheolytic thrombectomy cath-
eter can successfully recanalize saphrenous vein
grafts and limb vessels that are obstructed by dif-
fuse atherosclerosis and intraluminal thrombus (1,
4). It also has been used successfully for angio-
scopic evaluation of a coronary vein graft (5). Ap-
plication in the cerebral vasculature seems to be a
reasonable extension of this technology, and its use
has recently been reported in a patient with dural
sinus thrombosis without an associated intracranial
hemorrhage (6).
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Thrombosis of the cerebral sinus is a rare oc-
currence, but is known to have an increased inci-
dence in female patients using oral contraceptives.
A retrospective case-control study of 511 patients
using oral contraceptives had a 50% greater risk of
developing cerebral thromboembolosis compared
to non-users (7). Thrombosis of a large cerebral
sinus such as the one presented in this case appears
well suited for the use of the thrombectomy cath-
eter. For the case reported herein, patency of the
lumen was recovered after several minutes once the
thrombectomy catheter was in place. Certainly, the
anatomy appeared favorable to the flexibility of the
catheter, though this may not always be the case.

Standard treatment for dural sinus thrombosis
has involved anticoagulant or thrombolytic therapy.
Although high-dose heparin and warfarin have
been associated with successful patient outcomes,
recanalization of the sinus often has not been ob-
served (8). Patency of the dural sinus has been ob-
tained, however, with selective catheterization and
infusion of urokinase in two series of seven (9) and
twelve patients (10), though only four of these pa-
tients had evidence of hemorrhage on preoperative
CT scans.

Despite these few reported cases, we believed
the presence of subarachnoid hemorrhage in the
immediate area of the thrombus predisposed this
patient to further and potentially more devastating
hemorrhage with the use of anticoagulants or
thrombolytics as primary treatment. These risks
were explained to the patient and her family who
elected to proceed with thrombectomy by the rheo-
lytic catheter when presented with it as an alter-
native. Additional risks and lack of prognostic data
associated with the use of the thrombectomy cath-
eter were explained to the patient prior to her con-

sent for treatment. An institutionally approved pro-
tocol for this procedure was not required.

We believe dural sinus thrombosis cases such as
this are well suited for treatment with the rheolytic
thrombectomy catheter. Importantly, its use pro-
vides a mechanical means of thrombus removal
that may obviate the need for thrombolytic agents
and the associated risks encountered with them, es-
pecially in patients with intracranial hemorrhage.
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