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Medical Affairs Corner

With the recent Centers for Medicare & 
Medicaid Services approval of carotid artery 
stenting (CAS) in asymptomatic patients, 
there has been a renewed interest in multi-

modality approaches to carotid artery disease. The CREST 
study showed that there was no difference in overall out-
comes in treatment with either carotid endarterectomy 
(CEA) or CAS among both symptomatic and asymptom-
atic carotid disease patients at standard risk for CEA.1 The 
primary endpoint of stroke, death, and myocardial infarc-
tion (MI) or stroke beyond 30 days did not differ (6.8% 
for CEA vs 7.2% for CAS at 4 years). However, there were 
more minor strokes with CAS. Further, poststent balloon-
ing is associated with more periprocedural stroke and death 
during carotid stenting.2 Microembolization of particles 
< 100 µm is unfortunately not mitigated by most com-
mercially available filters on the market, and as reported by 
multiple clinical studies, 69% to 94% of the particles released 
during carotid stenting are < 100 µm.3-6

The Neuroguard IEP™* (Integrated Embolic Protection) 
stent (Contego Medical, Inc.) utilizes a novel, asymmetric 
hourglass, closed-cell design with offset articulation links 
designed to provide the flexibility and vessel conformability 
of an open-cell stent design while maintaining the excel-
lent radial strength of a closed-cell stent design (FlexRing™* 
Technology; Figure 1). In addition, there is an integrated 
40-µm pore embolic protection filter that supplements the 

embolic protection filters used as standard of care, thus 
offering dual protection. Finally, an integrated balloon allows 
for safe postdilatation of the stent, maximizing expansion 
across complex plaque morphologies.

The Neuroguard IEP stent design was evaluated in the 
PERFORMANCE II trial, which evaluated 305 symptomatic 
and asymptomatic high-risk patients. The primary outcome 
measure was the 30-day major adverse event (MAE) rate, 
defined as death, all stroke, and MI within 30 days of the 
index procedure plus ipsilateral stroke from 31 days through 
12 months postprocedure.7 Most lesions were de novo 
(92.8%), with moderate (31.6%) and severe calcific disease 
(34.5%). Procedural success was achieved in 96.7% of partici-
pants. At 30 days, there were three minor strokes (1%) and 
no major strokes in the per-protocol analysis. The 12-month 
primary endpoint occurred in 2.8% of participants in the 
intention-to-treat analysis. There were no major strokes, 
no neurologic deaths, and no stent thromboses through 
12 months. These are the lowest 1-year stroke rates reported 
for any pivotal, multicenter trial for carotid revascularization.

 
CASE STUDY
Patient Presentation

A female patient in her 80s with a known history of 
hypertension, dyslipidemia, tobacco use, and chronic left 
internal carotid artery (ICA) occlusion presented with severe 
right ICA stenosis. She was felt to be symptomatic due to 
recurrent bouts of bilateral weakness. CTA revealed interval 
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Figure 1.  The 3-in-1 Neuroguard carotid stent system with 
a 40-µm IEP filter and an integrated postdilation balloon.
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occlusion of the left ICA, collateralized by the right side with 
high-grade (> 70%) right ICA stenosis. Her common carotid 
arteries (CCAs) and vertebral arteries were patent.

 
Diagnosis

The decision was made to proceed with transcarotid 
artery revascularization (TCAR) because the patient’s 
advanced age and contralateral occlusion deemed her high 
risk for CEA. Furthermore, given her symptomatic status 
despite best medical therapy, shared decision-making con-
cluded that she should be offered treatment. The patient was 
placed under general anesthesia and underwent ultrasound-
guided CCA exposure by our surgical colleague. Access was 
then obtained into the CCA with a micropuncture needle 
within a purse-string suture. Significant thickening of the 
carotid artery itself and difficulty advancing the micropunc-
ture sheath were noted. Initial angiography through the 
micropuncture sheath suggested significant CCA dissection 
with sluggish flow into the ICA (Figure 2). After discussion 
with the team, it was determined that proceeding with TCAR 
was unsafe. The decision was made to wake the patient after 
closure, assess her neurologic status, and allow the dissection 
to heal with chronic anticoagulation.

However, as the patient recovered, she demonstrated 
obtundation and bilateral flaccidity. A stroke alert was called, 
and the patient underwent CTA and cerebral perfusion assess-
ment. CTA confirmed the presence of dissection, with sluggish 
flow to the ICA and generalized hypoperfusion of the right 
and left middle cerebral artery. The left ICA remained chroni-
cally occluded. Cerebral perfusion < 30% (representing the 
ischemic core) measured 32 mL. The area of hypoperfusion, 
indicated by Tmax > 6 seconds, was 150 mL. The penumbra, 
defined as the mismatch volume, was calculated at 118 mL.

 
Intervention

The patient was brought back to the catheterization lab. 
Ultrasound-guided common femoral access was achieved 
on the right side. The right innominate artery and CCA were 
engaged with a Select™* SIM catheter (Penumbra, Inc.) and 
Glidewire Advantage™* (Terumo Interventional Systems), 
and a BMX™* 96 sheath (Penumbra, Inc.) was telescoped 
over the catheter. Angiography revealed severe dissection, 
with multiple planes extending into the external carotid 
artery (ECA) and ICA (Figure 3A). Utilizing a Fielder™* XTA 
wire (Asahi Intecc USA, Inc.), crossing into the true plane 
was achieved, with difficulty, and this channel was tented 

Figure 2.  Initial CCA angiography through 
the micropuncture sheath during TCAR.

Figure 3.  Initial transfemoral CCA angiography (A), deployment of the 
Neuroguard IEP stent (B), postdeployment angiography (C), postdeployment 
intracerebral angiography (D), and carotid CTA (coronal) at 3-month follow-
up (E).

A

D E

B C



Medtronic Medical Affairs Corner

46  INSERT TO ENDOVASCULAR TODAY OCTOBER 2025 VOL. 24, NO. 10

open. After buddy-wiring with a BareWire™* (Abbott), an 
Emboshield Nav6™* (Abbott) was advanced. After this, an 
8- X 7- X 30-mm Neuroguard IEP stent was advanced and 
the integrated filter was expanded (Figure 3B). After postdi-
lation of the stent using the low-compliant integrated bal-
loon, the filter was collapsed and the system was removed. 
Restoration of normal flow into the right ICA and ECA was 
observed (Figure 3C). In addition, there was excellent perfu-
sion to the entire cerebral circulation (Figure 3D). 

 
Follow-Up

Postoperatively, the patient had transient mild confusion 
that improved by postoperative day 1. MRI of the brain 
done at 1 week postoperatively suggested small punctate 
infarcts in the high right frontal and parietal lobes without 
hemorrhage. The patient was able to move all extremities 
and ultimately had resolution of all neurologic symptoms 
at her 1-month follow-up. Repeat CTA was performed at 
3 months, showing wide patency of the stent (Figure 3E).

 
CONCLUSION

This case highlights some important points in the evolv-
ing field of carotid intervention. TCAR has gained significant 
prominence as a potentially “safer” modality for treating 
carotid disease, avoiding traversal of the aortic arch, allowing 
for direct access to the CCA, and mitigating risks of great ves-
sel tortuosity. Direct carotid access may also reduce the risk 
of intraprocedural stroke due to excess catheter manipulation 
within atherosclerotic plaque. However, as shown in this case, 
TCAR can be associated with complications, making trans-
femoral/transradial CAS skills essential. The risks associated 

with stroke can be reduced with dual embolic protection, as 
seen with the Neuroguard IEP system, which facilitates rapid 
treatment of complex carotid artery disease. Further valida-
tion of this concept will hopefully be demonstrated in the 
recently completed PERFORMANCE III trial, which combines 
this technology with TCAR and flow reversal.8 Ultimately, 
regardless of the treatment strategy chosen for management 
of patients with carotid artery disease, adding safe and effec-
tive options to the toolbox has proven both advantageous 
and beneficial.  n
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The Neuroguard IEP system, 140cm, is not approved for distri-
bution outside of the United States.

Neuroguard IEP™* system
Brief Statement
 
Indications (or Intended Use)
The Neuroguard IEP 3-in-1 Carotid Stent and Post-
Dilatation Balloon System with Integrated Embolic 
Protection is indicated for improving the carotid luminal 
diameter in subjects at high risk for adverse events 
from carotid endarterectomy who require carotid 
revascularization and meet the criteria outlined below:
    • �Patients with symptomatic stenosis of the common 

or internal carotid artery with ≥ 50% as determined 
by angiography using NASCET methodology, OR 
Patients with asymptomatic stenosis of the common 
or internal carotid artery with ≥ 80% as determined by 
angiography using NASCET methodology.

    • �Patients with reference vessel diameters 4.0–8.0 mm.
This device is also indicated for post-dilation of the stent 
component with simultaneous capture and removal of 
embolic material. The Neuroguard IEP System should 
always be used in conjunction with an available primary 
distal embolic protection device as described in the IFU.

Contraindications
The Neuroguard IEP® 3-in-1 Carotid Stent and Post-
Dilation Balloon System with Integrated Embolic 
Protection is contraindicated for use in:

    • �Patients in whom anticoagulant and/or antiplatelet 
therapy is contraindicated;

    • �Patients with a known hypersensitivity to nickel-
titanium;

    • �Patients with severe vascular tortuosity or anatomy that 
would preclude the safe introduction of a guidewire, 
catheter, introducer sheath, delivery system or embolic 
protection device;

    • �Patients with uncorrected bleeding disorders;
    • �Patients with known hypersensitivity to heparin, 

including those patients who have had a previous 
incident of Heparin-Induced Thrombocytopenia (HIT) 
type II.

Potential Adverse Events (or Potential Complications)
Complications may occur at any time during or after 
the procedure. Possible complications include, but are 
not limited to the following: angina, allergic reactions 
(including to antiplatelet agents, contrast medium or 
stent materials), aneurysm, arrhythmias, arterial occlusion/
thrombosis at puncture site, bleeding from anticoagulant 
or antiplatelet medications, bradycardia, carotid artery 
spasm, cerebral edema, cerebral hemorrhage, cerebral 
ischemia/transient ischemia attack (TIA), cardiac 
tamponade, cardiogenic shock, death, detachment and/
or implantation of a component, embolism, fever, filter 
thrombosis/occlusion, groin hematoma with or without 
surgical repair, heart failure, hematoma, hemorrhage, 
hypotension/hypertension, infection, ischemia/

infarction of tissue/organ, myocardial infarction, pain 
and tenderness, pericardial effusion, pulmonary edema, 
pseudoaneurysm at the vascular access site, renal failure/
insufficiency, respiratory failure, restenosis of the stented 
segment, seizure, severe unilateral headache, stent 
embolization, stent/filter entanglement/damage, stent 
malapposition, stent migration, stent misplacement, stent 
thrombosis/occlusion, stroke/cerebrovascular accident 
(CVA), total occlusion of carotid artery, vessel dissection, 
perforation, spasm or recoil, vessel trauma requiring 
surgical repair or reintervention.
 
CAUTION: Federal (USA) law restricts this device to sale by 
or on the order of a physician.
 
Indications, contraindications, warnings and instructions 
for use can be found in the product labeling supplied with 
each device, or contact a Medtronic representative.
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