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▶ Patient presented with TIA found to have partially thrombosed distal ICA 

aneurysm successfully treated with overlapping bare metal stents from 

femoral access 

cidate the role of CAS in the future. 

While we believe transfemoral

carotid artery stenting serves a role

in high-r isk surgical candidates

wi th both sym ptom at ic and

asymptomatic carotid artery steno-

sis, this chapter explores the role of

transfemoral carotid artery stent-

ing outside of the indications from

these early tr ials. Speci fically, we

discuss the uti l i ty of transfemoral

carotid artery stenting in extracra-

nial carotid artery aneurysms, radi-

ation-induced disease, carotid dis-

sections, post-CEA restenosis, and

angioplasty-recalcitrant fibromus-

cular dysplasia.

Anesthesia Modality
One of the major  advantages of

TfCAS is that the procedure can be

performed entirely under local anesthesia, which provides two major benefits. The first

benefit is superior neuromonitoring as we can assess the patient ’s neurological status

intra-operatively. By having the patients move their extremities and follow simple com-

mands, we can get instantaneous feedback if any deficits occur. Performing the procedure

under local anesthesia provides immediate and reliable feedback. 

The second benefit  is the avoidance of general anesthesia in patients with significant

cardiac or pulmonary r isk factors as GA. In a large study of TfCAS in the Vascular Quality

Initiative (VQI) database, general anesthesia was associated with increased cardiac com-

plications, length of stay, and hospitalization costs.11 For patients undergoing transcervical

carotid artery stenting or carotid endarterectomy, between 50 and 95% of these patients

require general anesthesia.12,13 While we perform all of our carotid stents under local

anesthesia, approximately 15% of TfCAS cases were performed under general anesthesia

in the VQI database.11 For patients who may be deemed high-risk for general anesthesia,

transfemoral carotid artery stenting under local anesthesia provides a safe alternative. 

Extracranial Carotid Artery Aneurysm
Extracranial carotid artery aneurysms are a rare and complicated pathology. The gold-

standard repair is open aneurysm resection and arterial reconstruction. When compared

with open repair, transfemoral carotid artery stenting has demonstrated efficacy and

safety in mult iple case series.14 Specifically, studies have looked at extracranial carotid

artery aneurysms that have occurred spontaneously, secondary to trauma/ radiation/ dis-

section, or patch aneurysms after prior carotid surgery.15

In addit ion to the cardiopulmonary benefits of avoiding general anesthesia in high-

risk patients, TfCAS has anatomic benefits as well. TfCAS avoids potential re-operative

neck dissections and the associated cranial nerve injury in patients with prior neck dis-

sect ions as well as improved access to more proximal common carot id or distal ICA

aneurysms.14 Open repair of carotid artery aneurysms carries approximately an 11-26%

risk of cranial nerve injury as well as a 9% risk of mortali ty and major stroke based on
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Figure 52-1: Patient presented with TIA found to have partially throm-
bosed distal ICA aneurysm (1a) successfully treated with overlapping
bare metal stents from femoral access (1b).

1a 1b



Radiation-Induced Carotid Pseudoaneurysm  
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experience from the

Texas Health Inst i -

tute.16,17

For patients with

proxim al comm on

carotid or distal ICA

aneurysm s (Figure

52-1), TfCAS is our

preference to avoid

morbidity associated

with extensive neck

dissect ion. The pa-

t ien t  in i t ial ly pre-

sented with TIA and

was found to have a

partially thrombosed

distal ICA aneurysm

(Figure 52-1a)which

was successful ly

treated with overlap-

ping bare m etal

stents via femoral

access (Figure 52-

1b). TfCAS provides

a safe alternative to avoid the morbidity of cranial nerve injury in re-operative field as

well as morbidity associated with accessing proximal or distal lesions. 

Radiation-Induced Carotid Disease
For patients presenting with carot id artery disease secondary to radiation-exposure,

transfemoral carotid artery stenting may be a safe alternative to CEA and transcervical

stenting. It  is well described in li terature that patients who have undergone radiation

therapy for head and neck cancers are at an increased risk for developing symptomatic

carotid artery disease compared to patients that have not undergone radiation therapy.18

CEA is currently the standard treatment of choice for radiation-induced carotid artery

stenosis. Given the extensive and diffuse stenosis from radiation as well as the existence

of scar t issue from prior radical neck dissections, these patients have more wound com-

plications (14% vs 5%) and cranial nerve injuries (29% vs 9%) when compared to patients

undergoing CEA who had not undergone radical neck dissections.19 Figure 52-2demon-

strates the successful use of TfCAS in a patient with prior radiation and radical neck dis-

section. The patient was found to have significant ICA stenosis and pseudoaneurysm on

duplex confirmed with angiogram (Figure 52-2a). The lesion was successfully treated

with bare metal stent via transfemoral approach (Figure 52-2c) under local anesthesia.

Given the risks associated with neck dissection due to the loss of anatomical planes,

transfemoral carotid artery stenting provides an opportunity to treat the lesion while

avoiding a neck dissection and subsequent risk of cranial nerve injury or wound infection. 

Carotid Artery Dissection
Carotid artery dissection is a significant cause of strokes among young adults. A small

proportion of these patients have underlying connective t issue disorders; however, most
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Figure 52- 2: Patient with prior radical neck dissection and radiation found to have sig-
nificant ICA stenosis and pseudoaneurysm on duplex confirmed with angiogram (2a).
Successfully treated with bare metal stent via transfemoral approach (2c) under local
anesthesia.

2a 2b 2c

▶ Prior radical neck dissection and radiation, significant ICA stenosis and 

pseudoaneurysm on duplex confirmed with angiogram

▶ Successfully treated with BMS via transfemoral approach under local 

anesthesia



Carotid Artery Dissection
▶ Patient with prior carotid artery dissection secondary to blunt trauma 

presented with pseudoaneurysm of distal ICA successfully treated with flow 

diverting braided-stent placement via transfemoral approach. 
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are spontaneous and

associated with cer-

vical neck exert ion

or neck traum a.

Whi le ant icoagula-

t ion or ant iplatelet

therapy is standard

therapy and provides

a good prognosis for

most patients, endo-

vascular or surgical

repair is reserved for

pat ients that  pro-

gress to TIA/ CVA or

develop subsequent

p seudoan eu r ysm s

associated with their

dissections.20

Figure 52-3 de-

picts a patient who presented with symptomatic carot id artery dissection after blunt

trauma to the neck and responded well to optimal medical therapy with dual antiplatelet.

The patient presented several months later with a pulsati le neck mass. Figures 52-3a

and 52-3bshows initial angiograms and progression of dissection to distal ICA pseudoa-

neurysm. Figure 52-3cshows angiogram after deployment of a woven-stent via femoral

access and subsequent stasis of contrast in aneurysm sac. Follow-up duplex showed

thrombosis of aneurysm and patent stent.

Post-CEA Restenosis
Post-CEA stenosis has been est imated to occur in 1-36% of patients with a smaller per-

centage developing hemodynamically significant restenosis.21 Of those patients who

develop restenosis, 0.6 to 3.6% are symptomatic, and up to 19% are asymptomatic.22

Flow-lim it ing lesions that occur within 24 months of the original CEA are mostly attr ib-

utable to neo-int imal hyperplasia, and those after this t ime period are most often due

to progression of atherosclerot ic disease. Redo CEA is associated with an increased risk

for complications with morbidity and mortali ty rates reported as high as 8-20%. In one

study of 192 patients, 72 had redo CEA, and 120 had CAS. There was no significant dif-

ference in stroke between the two groups (3% and 1%, P = .557), however, the major dif-

ference was in transient cranial nerve injury in the redo-CEA group and >50% in-stent

stenosis in the CAS group.23 These outcomes were confirmed in a pooled, metaregression

analysis comprising 533 patients with past neck radiation and carotid disease showing

similar outcomes.24

It  has been accepted that CAS with embolic protection is an acceptable alternative

to redo-CEA in the hands of experienced proceduralists.25 The cumulative rates of free-

dom from re-intervention at 1, 2, 3, and 4 years were 96%, 94%, 90%, and 84%, respec-

t ively. To avoid the re-operative field, femoral access is desirable for CAS in patients

with previous CEA. 

Angioplasty-Recalcitrant Fibromuscular Dysplasia 
FM D is a non-inflammatory, non-atherosclerotic arterial disease that most commonly
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Figure 52-3: Patient with prior carotid artery dissection secondary to blunt trauma pre-
sented with pseudoaneurysm of distal ICA confirmed on angiogram (3a). Patient suc-
cessfully treated with woven-stent placement via transfemoral approach. Figure 3c
shows stasis of contrast in aneurysm and subsequent thrombosis confirmed on duplex.

3a 3b 3c



Extracranial carotid artery aneurysms: 

The Mount Sinai Experience 

• Extracranial carotid artery aneurysms and pseudoaneurysms 

(ECCAs) result from:

• Atherosclerosis

• Dissection

• Prior Surgery (CEA)

• Radiation

• Trauma

• FMD, Connective Tissue Disorder

• Infection 
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Extracranial carotid artery aneurysms: 

The Mount Sinai Experience 

• Sequelae 

• Distal Embolization

• Thrombosis

• Compressive Symptoms

• Rupture
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Extracranial carotid artery aneurysms: 

Gold Standard

• Open Surgical Repair

• Time tested

• Effective, durable

• Potential morbidity vs. CAS

• Difficulties of surgical exposure, CN injury, Anesthetic 

modality
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Extracranial carotid artery aneurysms: 

Endovascular Alternatives

• Covered Stents

• Immediate exclusion of the aneurysm

• Finite reported stroke risk

• Stent-Assisted Coil Embolization

• Reported to further ensure aneurysm occlusion and thrombosis

• Flow Diverting Braided Stents (Pipeline)

• Low-porosity, successfully in the treatment of intracranial 

aneurysms

• Bare Metal Stents

• Alter hemodynamics within aneurysm sac

• Flexible

• Multilayered stenting more thoroughly laminates the flow of 

blood and induces thrombosis within aneurysms
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Extracranial carotid artery aneurysms: 

The Mount Sinai Experience 

• Single-institution study

• Retrospective analysis of prospectively maintained database

• 23 extracranial carotid artery aneurysms in 21 patients underwent 

endovascular treatment between 2010-2022

• Patients treated with medical management or with open surgery only 

were not included in study

9



Extracranial carotid artery aneurysms: 

The Mount Sinai Experience 
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Mean Age 66 years

Sex 66.7% male

Etiology

Spontaneous 52.2%

Prior CEA 26.1%

Traumatic

Prior Radiation

4.3%

17.4%

Location

ICA 47.8%

CCA 30.4%

Bifurcation 21.8%

Symptomatic 34.8%



Extracranial carotid artery aneurysms: 

The Mount Sinai Experience 
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Presentation Etiology Location Diameter (cm) Treatment

Pulsatile Neck Mass
Anastomotic Aneurysm from 

Transposition
CCA 8Covered Stent

Pulsatile Neck Mass + Pain Patch Aneurysm Bifurcation 2.4Covered Stent + ECA embolization

Asymptomatic Patch Aneurysm Bifurcation 4
Covered Stent + Bare Metal Stent + ECA 

embolization

Pulsatile Neck Mass + Pain Spontaneous Aneurysm ICA 2.5Bare Metal Stents + coil embo

Asymptomatic Spontaneous Pseudoaneurysm ICA 1.6Bare Metal Stents

Asymptomatic Spontaneous Pseudoaneurysm CCA 0.8Bare Metal Stents

Asymptomatic Patch Aneurysm Bifurcation 2.4Bare Metal Stents

Asymptomatic Traumatic Pseudoaneurysm ICA 1.8Braided Stent

Asymptomatic Spontaneous Pseudoaneurysm ICA 2.7Braided Stent

Pulsatile Neck Mass Spontaneous Pseudoaneurysm ICA 6ICA embolization

Pulsatile Neck Mass Patch Pseudoaneurysm Bifurcation 3.9ECA embolization and CCA ligation

Pulsatile Mass + Pain Spontaneous Aneurysm ICA 2.1Bare Metal Stents

Asymptomatic Spontaneous pseudoaneurysm ICA 1.4Bare metal stent

Asymptomatic Spontaneous Pseudoaneurysm ICA 1.3Bare Metal Stent

Asymptomatic Spontaneous pseudoaneurysm ICA 1.5Bare Metal Stent

Asymptomatic Patch Pseudoaneurysm Bifurcation 2.1Bare Metal Stent

TIA Radiation pseudoaneurysm CCA 0.8Bare Metal Stent

Asymptomatic Spontaneous Pseudoaneurysm CCA 1.3Bare Metal Stent

Asymptomatic Radiation pseudoaneurysm ICA 1Baret Metal Stent

Asymptomatic Spontaneous Pseudoaneurysm ICA 1.5Bare Metal stent

Asymptomatic Radiation pseudoaneurysm CCA Bare metal stent

Asymptomatic Radiation pseudoaneurysm CCA bare metal stent

TIA Spontaneous Pseudoaneurysm CCA BMS



Covered Stents



Stent-Assisted Coil Embolization



Braided or Overlapping Bare Metal Stents



Braided or Overlapping Bare Metal Stents



Follow-up Duplex



Results: The Mount Sinai Experience

• Mean follow-up: 338 Days

• (Range 8 – 3039 Days)

• Technical Success:  100%

• 0 CVA / TIA

• 0 Aneurysm Expansion

• 100% Patency 

• Limited # Patients and Duration of FU



Conclusions

• Open surgery is a well-established 

treatment for ECCA and is required for 

infectious etiologies

• Challenging surgical exposure and 

perioperative morbidity may warrant the 

consideration of endovascular repair

• Preliminary results with mid-term follow up 

suggest that these techniques are effective 

and durable with limited procedural 

morbidity



Thank You
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