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Abstract
Introduction Timely recanalization during endovascular
procedures for acute ischemic stroke can be challenging in
cases with large clot burden, such as those encountered in
the terminal internal carotid T- or L-type occlusion.
Methods A novel but simple technique to achieve fast re-
duction in clot burden in stroke patients with occlusion of
the internal carotid artery termination is described where
manual suction using a 60-ml syringe applied through an
8-F balloon guide catheter positioned in the cervical carotid
vasculature with proximal flow arrest allows subsequent
revascularization of the residual middle cerebral artery clot.
Results The use of manual suction through a balloon-tipped
guide catheter in internal carotid artery L- or T-type occlu-
sion is illustrated. This resulted in a significant reduction of

the clot burden and facilitated further interventions leading
to full recanalization.
Conclusion Manual suction using a 60-ml syringe through a
ballon guide catheter is a useful and feasible technique that
facilitates thrombectomy of large burden cerebral clots.
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Introduction

Intravenous thrombolytic therapy is the standard of care
in ischemic stroke patients presenting acutely. There are,
however, limitations in treating all patients with a shot-
gun approach as intravenous therapy alone is not suffi-
cient in many patients with large proximal occlusions
[1]. Endovascular therapy for stroke has been brought to
the forefront with the results of the PROACT data [2]
and, more recently, through data on mechanical throm-
bectomy devices [3–5]. Patients with proximal vessel
occlusions can be recanalized with a good safety profile
and in a fast manner [6]. The necessity for rapid recan-
alization in acute ischemic stroke to restore flow through
the occluded vessel and salvage ischemic penumbra is well
established [7, 8].

However, patients with extensive clot burden such as
terminal carotid T- and L-type occlusions still may have a
poor outcome from slower recanalization, higher complica-
tion rate [9], and non-target embolization [10]. We describe
a simple method to address this problem by allowing for
rapid reduction in clot burden by manual aspiration through
a balloon guide catheter carefully placed into the cervical
carotid vasculature to allow for subsequent mechanical
thrombectomy of the residual occluded middle cerebral
artery in a quick and safe manner.
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Technique

Patients who presented with acute ischemic stroke related
to a proximal vessel occlusion with a large clot burden
on CT angiography and where a decision had been made
to pursue an endovascular revascularization strategy were
rapidly shifted to the angiography suite. Using a modi-
fied Seldinger technique, femoral arterial access was
obtained and an 8-F intravascular sheath was placed over
a suitable 0.035-in. guide wire and attached to a contin-
uous pressurized heparinized saline drip. Based on avail-
able information from the pre-procedure CT angiogram
of the aortic arch and neck vessels, either a Headhunter
(H1) curve or a Simmons 2 curve 125-cm-long catheter
(5.5-F Slip-cath, Cook Medical, Bloomington, IN) was
co-axially introduced through an 8-F balloon-tipped
guiding catheter (Concentric Medical, Inc, Mountain
View, CA). The balloon port of the guide catheter was
prepped using a standard technique and the assembly
introduced through the 8-F sheath over a 0.035-in.
angled-tip guide wire (Terumo Medical Corporation,
Somerset, NJ). The coaxial system was maneuvered un-
der fluoroscopy guidance and advanced into the ipsilat-
eral common carotid artery. Based on information from
the CT angiogram of the neck, the guide catheter was
either placed in the common carotid artery or advanced
carefully into the internal carotid artery depending on the
degree of stenosis of the carotid bifurcation. The inner
diagnostic catheter is then removed, and after carefully
double flushing the guide catheter lumen, a small test
injection was performed to ensure no immediate compli-
cations from the placement of the guide catheter. The
hub of the catheter was then attached to a rotating
hemostatic valve. The balloon was then inflated to the
recommended volume to ensure flow arrest and a 60-cc
syringe attached to the rotating hemostatic valve; manual

aspiration was performed for approximately 5–10 s
(Fig. 1). Usually, only a single attempt is performed. In
successful cases, fragmented thrombus was seen in the
syringe. No complications were seen from the aspiration
alone. A control angiogram was performed to assess the
extent of residual clot burden and to serve as a target for
subsequent revascularization using a device of choice at the
discretion of the neurointerventional practitioner in a stan-
dard manner. Figures 2 and 3 demonstrate the angiograms
in two separate patients.

Discussion

Time to treatment plays a very important role when it comes
to having meaningful outcome from any therapeutic strategy
for patients presenting with acute ischemic stroke. This has
been shown in various publications in the literature as it
pertains to intravenous thrombolysis [11]. There are various
components to this from a temporal perspective. This
includes time factors related to patients not only before they
present to the hospital but also while in the hospital [12].

The presence of large clot burdens has been shown to be
a poor predictor of outcomes due to decreased overall re-
canalization rates. Tan et al. [13], in their paper, showed that
patients with a large clot burden showed lower rates of
recanalization and poorer clinical outcomes. Bhatia et al.
[1] showed that in patients receiving intravenous tPA for
proximal vessel occlusions, the rate of recanalization for
those with distal internal carotid artery (ICA) occlusions
with or without ICA neck occlusion or stenotic disease
was 4.4 %.

With increasing experience and newer available devices,
good results are being shown with endovascular therapy and
with impact on clinical outcomes. Even with various available
devices, there is still room for improvement in achieving faster

Fig. 1 Schematic line diagram
showing a carotid T-type oc-
clusion (gray, left). The balloon
guide catheter is placed within
the proximal internal carotid
artery and inflated (right).
Manual aspiration is performed
through the proximal aspect of
the balloon guide catheter while
the balloon port is inflated
(inset)
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recanalization times. In a recent study with the Penumbra
device, the mean time to recanalization was 97±37 min
[14]. Brekenfeld et al. [15] showed that this time could be
shortened to approximately 52.5 min (median time) with
retrievable stent devices. This was also similar to recent data
on the Penumbra 054 system [6].

It is also well known that the presence of a large clot
burden may have a deleterious effect due to the potential for
non-target embolization of uninvolved territories. King et al.
[10] showed that in patients with ICA T-type occlusions,
32 % of patients showed anterior cerebral artery (ACA)
infarcts on a 24-h scan following intervention. Those with
ACA infarcts did not show a favorable outcome (zero out of
ten patients had a modified Rankin score of 0–2).

The technique that we described using manual aspiration
using a 60-cc syringe through the balloon-tipped guide

catheter is useful in allowing for rapid reduction in large
portions of the ICA clot. This then allows the reestablishment
of some collateral flow through leptomeningeal flow from the
ACA territory and medial lenticulostriate vessels and poten-
tiates the presence of penumbra, thereby buying some more
time for recanalizing the residual clot in the middle cerebral
artery (MCA). This technique may not always be successful
depending on numerous factors such as clot consistency,
tortuous anatomy, and anatomical variants such as prominent
posterior communicating artery preventing adequate flow ar-
rest. When it does work, partial clot reduction can be achieved
in a few minutes. We also feel that it is a relatively safe
technique in that the guiding catheter can be safely placed
into the internal carotid artery using a standard technique for
neurointerventional access, provided that there is no signifi-
cant athereosclerotic disease of the bulb. The placement of the

Fig. 2 a Coronal reformatted
image of CT angiogram at
presentation shows a left carotid
T-type occlusion. b Control
angiogram performed after
manual aspiration shows
debulking of the thrombus
burden from the ACA and
terminal ICA. c The MCA was
subsequently revascularized to
TIMI 3 flow with a Solitaire FR
device

Fig. 3 a Lateral view of left
common carotid artery injection
shows slow flow in the left
internal carotid artery from a
carotid T-type occlusion known
from the CT angiogram (not
shown). b Manual aspiration
was performed, which allowed
for partial recanalization of the
distal ICA. Note the restored
flow within the anterior cerebral
artery. c Frontal view showing
complete recanalization
performed subsequently
with a mechanical device
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guiding catheter in the ICA is not associated with com-
plications such as intracranial wire perforation or vascu-
lar injury and, if successful, allows for better visualization of
the intracranial vessels for a relatively safe navigation.
Placement in the common carotid, however, may not be as
efficient due to the presence of competing flow from the
external carotid artery; however, the larger inner lumen of
the 8-F catheter may be advantageous in this specific situation.

Prior reports have described similar techniques for aspi-
ration thrombectomy in the setting of acute ischemic stroke
[16–19]. The first two reports used manual suction through a
large bore, non-balloon-tipped guiding catheter to clear clots
from the cervical internal carotid artery where the catheter
was placed at the thrombus interface, allowing for direct
aspiration of the clot into the catheter. In the study by Imai et
al. [18], a technique using a proximal balloon-tipped guid-
ing catheter to cause flow arrest was described, but using a
combination of a 10-cc syringe and a microsnare for clot
disruption. Our technique is different in that it emphasizes
the use of proximal flow arrest with the balloon guide
catheter in the cervical carotid vasculature, in conjunction
with manual aspiration with a 60-cc syringe in an attempt to
clear portions of the intracranial carotid terminus clot to
pave the way for subsequent therapy to the residual MCA
clot using an appropriate mechanical thrombectomy device.
Fesl et al. [19], in their series of ICA occlusions, mention
the use of manual aspiration in three patients. However, it
does not specify the type of syringe used and the catheter
through which the aspiration was performed.

There are certain limitations to this report in that it is
based on observational data and needs validation in a larger
patient cohort. Since we started adopting this technique, we
have not had consistent results due to the various factors
mentioned above. However, the technique is relatively safe
and, if it works, may help achieve faster recanalization in
cases with a large clot burden.
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