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Patients: Male, 78 ¢ Male, 69
Final Diagnosis: Severe carotid artery stenosis
Symptoms: Asymptomatic
Medication: -
Clinical Procedure: Carotid artery stenting
Specialty: Cardiology
Objective: Unusual or unexpected effect of treatment

Background: The use of a carotid artery stent (CAS) is a management option for high-risk patients with carotid artery stenosis.
An access site for CAS that involves the transcervical approach may be performed percutaneously or may re-
quire a cutdown, and usually includes a flow-reversal system to reduce the risk of embolization. Two cases are
presented where the transcervical approach to CAS incorporated a distal filter for embolic protection, with a
successful outcome.

Case Report: 1. A 78-year-old man with a history of prior irradiation for head and neck cancer presented for CAS after clin-
ical evaluation showed that he was a poor candidate for carotid endarterectomy (CEA). A femoral approach
for carotid artery access was not successful due to a tortuous type Ill aortic arch. A surgical cutdown of the
carotid artery was performed with the use of a distal filter, and the CAS was inserted with no embolic events.
2. A 69-year-old man with an anatomically high bifurcation of his carotid artery was not a candidate for CEA
due to limited carotid artery access. Diagnostic carotid angiography was also difficult to perform. The CAS was
successfully sited with the use of a distal filter and with no post-procedural complications.

Conclusions: CAS is an option for carotid artery stenosis in patients with high surgical risk for CEA. Although a flow-reversal
system is usually used to reduce embolic events, these two cases demonstrate that one can also avoid embo-
lism with a distal filter instead.
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Case Report

Severe but asymptomatic carotid artery stenosis can be man-
aged with carotid endarterectomy (CEA) or carotid artery
stenting (CAS). Currently, studies have shown that CEA and
CAS have similar long-term outcomes, but periprocedural
death and stroke rates are increased with CAS [1,2]. The pre-
ferred treatment for patients with asymptomatic carotid ar-
tery disease remains controversial, and the management deci-
sion is usually made on an individual basis. CAS is less invasive
and may offer better outcomes in high-risk surgical patients.
Anatomic or clinical limitations such as contralateral carotid
stenosis, patients at high risk for general anesthesia and pre-
vious cervical irradiation are associated with poor clinical out-
come when CEA is performed [3]. In such cases, an endovas-
cular approach using CAS may be preferred.

There are several approaches to obtain access to the stenosed
carotid artery. One method is percutaneous access through the
common femoral artery, but other approaches include the upper
extremity [4], transcervical access [5], and even transradial ac-
cess [4]. The femoral approach requires imaging before the pro-
cedure to assess the anatomy of the aortic arch. It is difficult
to guide and manipulate wires and catheters if a patient has a
type Ill aortic arch or has a significant amount of atherosclerosis
within the aortic arch. In such cases, the transcervical approach
may be preferred, to bypass the tortuous or atherosclerotic aorta.

Transcervical CAS may be percutaneous or involve a small cut-
down near the proximal common carotid artery, and can usu-
ally be done under general anesthesia. The procedure consists
of transcervical occlusion of the proximal common carotid ar-
tery and protective shunting by inserting a sheath into the
common carotid artery and connecting it to another sheath
placed in the ipsilateral internal jugular vein. The common ca-
rotid artery is then clamped proximally to the sheath within
it, which allows the cross-perfusion pressure to lead to flow
reversal from the internal carotid artery to the internal jugu-
lar vein. By reversing flow, particulate matter is diverted away
from the internal carotid artery, and the risk of embolization is
reduced. The reverse flow system usually also uses a filter to
remove debris before returning blood to the vein for further
embolic protection [6]. When other access approaches are im-
plemented, distal or proximal filter devices are used instead
to catch debris as the carotid stent is being sited.

Two unique cases are presented of patients with carotid artery
stenosis who were unsuitable for CEA and who underwent tran-
scervical CAS with a modified method that used a distal filter
instead of flow reversal. Both patients had a successful clini-
cal outcome with no complications. This case series describes
the modified and simplified transcervical CAS procedure used.
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Case 1

A 78-year-old man presented for elective internal carotid ar-
tery stenting for asymptomatic severe subtotal occlusion of
the left internal carotid artery (Figure 1). He had a past med-
ical history of coronary artery disease, hypertension, hyper-
lipidemia, pacemaker implantation for sick sinus syndrome,
and a history of radiation to the head and neck for a Merkel
cell carcinoma. He had also had previous percutaneous coro-
nary angiography and intervention. Previous angiography had
shown a type Ill aortic arch. The patient was evaluated by vas-
cular surgery and was considered to be a poor candidate for
carotid endar- terectomy (CEA) due to a history of head and
neck irradiation and a short neck. Percutaneous carotid artery
stenting (CAS) was initially attempted with access via the fem-
oral approach. However, this procedure was unsuccessful due
to a very tortuous and calcified type Ill aortic arch (Figure 2).

Carotid artery stenting (CAS) via the transcervical approach was
then performed. The patient was given general anesthesia with
the head turned towards the right side. The common carotid
artery was exposed using surgical cutdown and exploration.
A sheath was introduced into the common carotid artery with
passage through the skin of the incision proximally to allow
for improved stability of the sheath (Figure 3). An arteriove-
nous shunt was not created between the common carotid ar-
tery and the internal jugular vein, and flow reversal was not
implemented. Instead, the area of stenosis was identified with
a carotid angiogram and was crossed with a filter wire where
an RX Accunet Embolic Protection System (Abbott Vascular,
Chicago, IL) was used distally in the petrous portion of the
left internal carotid artery (Figure 4). The lesion was then pre-
dilated with a 3.0x20 mm Rx Viatrac™ balloon catheter (Abbott
Vascular, Chicago, IL) followed by the use of a 6-8x30 mm
RX Acculink carotid stent (Abbott Vascular, Chicago, IL). Post-
dilation was then performed with a 5.0x20 mm Rx Viatrac™ bal-
loon catheter (Abbott Vascular, Chicago, IL), with good results
(Figure 5). There was a Thrombolysis in Myocardial Infarction
(TIMI) flow grade of 3, with no evidence of carotid artery re-
coil, dissection, or distal embolization. The filter was retrieved
followed by sheath removal. The arteriotomy site was sutured
and hemostasis was successfully achieved. The patient tolerated
the procedure well and was successfully extubated. He was
neurologically intact with National Institutes of Health Stroke
Scale (NIHSS) score of zero. Following the procedure, he re-
mained on dual antiplatelet and statin therapy.

Case 2

A 69-year-old man with past medical history of left internal ca-
rotid artery stenosis following left carotid endarterectomy (CEA)
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Figure 1. Case 1. Digital subtraction carotid artery angiography.
The image shows severe (99%) stenosis of the left
internal carotid artery.

Figure 2. Case 1. An angiogram showing the course of the wire
and sheath. The image shows unsuccessful cannulation
of the left common carotid artery with the shuttle
sheath.

presented for carotid angiography. He had developed progres-
sion of right-sided carotid artery disease, which was detected by
a carotid artery bruit on physical examination and high blood
flow velocities on vascular ultrasound. Severe right internal
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Figure 3. Case 1. Image of insertion of the sheath into the left
common carotid artery. A 6-French sheath is shown
inserted through the skin into the proximal left
common carotid artery.

carotid stenosis was confirmed, and his carotid bulb and ca-
rotid artery bifurcation were noted to be high, located behind
the mandible, and surgically inaccessible for a CEA procedure.
The diagnostic procedure, undertaken via a femoral artery ap-
proach, was challenging due to a severely tortuous abdominal
aorta and difficulty engaging the right common carotid artery.

Given the above findings, and following discussions involving
the vascular surgeon, a decision was made to use the tran-
scervical approach. A carotid artery sheath was introduced
proximally into the right common carotid artery, without
flow-reversal. A distal embolic filter device was used in the
petrous portion of the right internal carotid artery, which
was a 7.2 mm Abbott Emboshield NAV6 Embolic Protection
System (Abbott Vascular, Chicago, IL). First, the carotid artery
lesion was with pre-dilated with a 4.0x20 mm Rx Viatrac™
balloon catheter (Abbott Vascular, Chicago, IL), and then
stented with a 7-10x40 mm RX Acculink carotid stent (Abbott
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Filter deployed

Figure 4. Case 1. Carotid artery angiography shows the

position of the balloon and filter. The carotid artery
angiographic image shows the wire (arrow) and filter
used in the petrous portion of the left internal carotid
artery. The balloon (arrow) is ready to inflate.

Figure 5. Case 1. Carotid artery angiography of the left

internal carotid after stent placement. The carotid
artery angiographic image of the left internal carotid
artery post stent placement and post-dilation with a
Thrombolysis in Myocardial Infarction (TIMI) flow grade
of 3. There were no complications.
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Vascular, Chicago, IL). Post-dilation was then performed with
a 5.0x20 mm Rx Viatrac™ balloon catheter (Abbott Vascular,
Chicago, IL). This approach was again successful and normal
carotid blood flow was successfully re-established. There were
no complications, including no neurological complications, on
follow-up. He was discharged home the next day in a stable
condition and on optimal medical therapy.

Discussion

The use of the carotid artery stent (CAS) has become the pre-
ferred method for the management of asymptomatic severe
carotid artery stenosis in patients considered to be at high risk
for surgery. Patients who may have a poor outcome following
CAS include patients of advanced age, patients with severe
cardiopulmonary dysfunction, patients with advanced renal
disease, and patients with anatomical changes that may chal-
lenge surgical access, or with prior irradiation to the neck [3,7].
Previously published studies have demonstrated the safety of
CAS in the elderly, including patients who are more than 80
years of age [5,7].

Conventional stenting procedures used for the carotid artery
can be performed using various approaches for access. Most
commonly, percutaneous access is achieved through the com-
mon femoral arteries. An arch aortogram is usually performed
to define the type of aortic arch and help determine the choice
of catheters. If there is imaging evidence of significant carotid
artery calcification or atherosclerotic disease, this may indi-
cate an increased risk of athero-embolization during the pro-
cedure. It is also more difficult to maneuver wires and cathe-
ters into an anatomically challenging arch, such as a type llI
arch, or when there is severe aortic tortuosity. A previously
published study has shown increased fluoroscopy time and
increased complications in patients who have a type Il aortic
arch [8]. In these cases, it may be best to proceed with a tran-
scervical approach to reduce the risk of athero-embolization
and to improve postoperative outcome. In the first case de-
scribed (Case 1), the patient had both an anatomically chal-
lenging type Ill aortic arch as well as increased atherosclerotic
disease of the aorta. In the second case (Case 2), the tortuosity
of the vasculature made it difficult to maneuver wires and
catheters near the focal carotid artery lesion. The first patient
(Case 1) had a history of previous neck irradiation and had a
short neck. The second patient (Case 2) had a very high com-
mon carotid bifurcation rendering surgical access for carotid
endarterectomy (CEA) inappropriate. Therefore, a transcervical
approach using a CAS was the best option for both patients.

The transcervical approach to the carotid artery usually involves
creating a shunt, either between the common carotid artery
and the internal jugular vein or between the common carotid
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artery and the common femoral vein [6]. The common carotid
artery is usually clamped proximally, and there is flow reversal
from the common carotid artery into the venous system, which
requires that the contralateral carotid system is patent and
free from significant disease. The flow reversal system usu-
ally involves a filter that collects debris before returning the
blood to the vein. This flow reversal is necessary to reduce the
risk of periprocedural embolic events. By shunting the blood
to the lower pressure venous return, micro-emboli are contin-
uously directed away from the brain.

The femoral approach includes the use of a distal embolic filter
by first passing through the stenosis while blood flow remains
antegrade. A previously published study has shown similar
clinical outcomes following the use of both forms of embolic
protection devices [9]. In the transcervical method used for
both our patients, a surgical cutdown was used to access the
common carotid artery and this was followed by the place-
ment of a distal embolic filter with no implementation of flow
reversal. Both patients tolerated this procedure well and were
discharged home in a stable condition.

Currently, there are several embolic protection devices (EPDs)
available for use. Distal filters, as were used in these two
cases, are a type of EPD. Typically, distal filters have a small
net that is known as a ‘basket.” This basket is supported by
expandable metal. Longer baskets will allow for better debris
capture. Baskets of smaller length can become overfilled with
debris and risk loss of debris into the vessel lumen when re-
trieving the filter. Blood can circulate through the pores of the
filter, as the pore sizes are frequently between 100-150 mi-
crons. A white blood cell measures 25 microns in diameter, but
platelets measure 3—-4 microns in diameter. These pores also
allow for contrast to pass through for arterial visualization.
The filter is attached to a delivery sheath until it is released
past the stenosis. Several images need to be taken to ensure
the filter is placed in the accurate location, which will reduce
the likelihood of debris traveling around the filter. The filters
may be difficult to use in very tortuous vessels. The filter can
be used for up to ten minutes, but prolonged use of the filter
can lead to a slow-flow or no-flow phenomenon, and the fil-
ter should be removed with a retrieval sheath when the pro-
cedure is completed [10].
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There have been no reported studies describing the use of
EPDs instead of flow reversal with CAS in approaches other
than through the femoral artery. The use of an EPD, instead
of flow reversal, in the transcervical approach is likely to be a
novel method. There have been previously reported studies that
have shown equate embolic protection of flow-reversal when
compared with EPD, with the suggestion that this may be a
better approach [12]. However, more convincing data exists to
support the use of EPDs as a superior method of eliminating
distal embolization during CAS, and in preventing neurologic
sequelae [13]. Both methods continue to be used as they show
similar effects on the elimination of embolization. The down-
fall of EPDs, as previously described, is that their prolonged
use can lead to a slow-flow or no-flow phenomenon. Flow-
reversal also has its consequences as it is not tolerated well
in 30% of patients since it may lead to cerebral ischemia [14].

Early carotid artery stents were closed-cell stents, which in-
cluded interconnected stent struts. The open-cell design was
then introduced that had larger gaps between the struts. The
hybrid-cell design stents consist of proximal and distal seg-
ments with an open-cell design in combination with a central
closed-cell segment. The advantage of the open-cell or hybrid
cell designs is to allow flexibility when used in patients with
angulated or tortuous vessels. The results of a previously pub-
lished study showed no significant difference in adverse event
rates, including embolization following CAS, between the closed-
cell stent group and the hybrid-cell stent group [11]. However,
procedural internal carotid artery vasospasm more frequently
occurred in the closed-cell stent group [11].

Conclusions

Transcervical carotid access with the use of a carotid artery
stent (CAS) may be necessary for patients who are not suit-
able candidates for carotid endarterectomy (CEA). Typically,
the method involves flow reversal of the carotid artery into a
venous system. In the two cases presented in this report, the
method for the CAS procedure differed in that the flow was
antegrade and a distal embolic filter was used, which is more
commonly associated with the percutaneous femoral access
approach. Further studies are needed to test the efficacy and
risks associated with this technique.
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