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Managing Dissections During TCAR
Richard Powell, MD

TransCarotid Artery Revascularization (TCAR) is a novel and innovative approach to the treatment 
of extra-cranial carotid artery occlusive disease. This procedure minimizes many of the risks 
inherent in trans-femoral carotid artery stenting (TF-CAS) such as navigating the aortic arch, or 
crossing a complex carotid bifurcation lesion with a distal embolic protection device while the brain 
is unprotected. Recent data from the SVS/VQI TCAR Surveillance Project demonstrated patients 
undergoing TCAR had significantly higher medical comorbidities, but half the risk of in-hospital TIA/
Stroke/Death compared to patients undergoing TF-CAS.1 

An infrequent but potentially concerning complication of TCAR can be the occurrence of common 
carotid artery (CCA) dissection. The risk of CCA dissection is increased in patients with pre-existing 
CCA disease and deeply situated CCAs. The occurrence of a CCA dissection during TCAR can be 
anxiety-provoking for the surgeon but there are a series of steps that can be taken that will, in the 
majority of cases, allow the TCAR procedure to be completed safely. These steps are reviewed 
below. 

The arteriogram is that of an elderly woman with a symptomatic left internal carotid artery (ICA) 
stenosis. Following placement of the micropuncture sheath, the arteriogram (Figure 1) shows a 
severe ICA stenosis. 

Following placement of the ENROUTE® Arterial Sheath, a repeat arteriogram (Figure 2) shows 
occlusion of the distal CCA without flow into the ICA. There were no electroencephalogram (EEG) 
changes. At this point in time it was assumed this was due to a CCA dissection.

Figure 2. Occlusion of the distal 
CCA

Figure 1. Arteriogram of elderly 
patient

Figure 3. View of CCA dissection

n=32

Age (y) , mean ± SD; (range)

Male (%)

High grade ICA stenosis >80% (%)

Symptomatic (%)

Technical success (%)

Mean fluoroscopy time (min), mean ± SD; (range) 

Mean reverse flow time (min) , mean ± SD; (range)

Mean contrast use (ml) , mean ± SD; (range)

Mean procedure time (min), mean ± SD; (range) 

Intraoperative intravascular ultrasound (IVUS) utilization (%)

Death (%)

73.3 ± 14.7; (57-92)

68.8%

90.6%

46.8%

100%

4.3 ± 3.7 min; (3, 9)

8.5 ± 10.2 min; (5, 19)

17.6 ± 8.4 ml (10, 26)

49.2 ± 20.7 min; (31, 70)

100%

3.1%

One death occurred in this series on postoperative day 10 due to hemorrhagic stroke as a complication of 
postoperative anticoagulation. The patient was on clopidogrel 75 mg po daily and rivaroxaban 15 mg po 
BID for atrial fibrillation. The patient demonstrated normotension postoperatively and exhibited no signs of 
hyperperfusion syndrome prior to the episode.

Table 1. Demographic, clinical data and outcome for patients undergoing TCAR at Mercy Clinic
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Best Practices: Leveraging Local 
Anesthesia for TCAR

Angela A. Kokkosis, MD
The information contained herein is for guidance based upon the author’s experience. Individual patient considerations should be taken 
into account prior to treatment with TCAR.

Background

General (GA) and local (LA)/regional (RA) anesthesia in carotid endarterectomy 
(CEA) and carotid stenting (CAS) have been compared extensively in the literature. 
The CREST trial found that patients who underwent CEA with RA and CAS with RA
had a similar risk of periprocedural myocardial infarction (MI), while those undergoing 
CEA with GA had twice the risk of myocardial infarction as compared to CAS with 
RA (OR, 2.01; 95% CI,1.14-3.54; p=0.019).1 A more contemporary study from the 
Vascular Quality Initiative (VQI) database found similar evidence of higher odds of 
postoperative MI(adjusted odds ratio [aOR], 1.95; 95% confidence interval [CI], 1.06-
3.59; p=0.03), as well as acute heart failure (aOR, 3.92; 95% CI, 1.84-8.34; P < .001), 
and hemodynamic instability (OR, 1.54; 95% CI, 1.44-1.66; P < .001) in patients 
undergoing CEA under GA, as compared to CEA under RA or LA.2

TCAR relies heavily on stable hemodynamics throughout the intervention and is a 
less invasive procedure than CEA. Therefore, performance of TCAR under local 
anesthesia, with or without conscious sedation, is feasible. 

Patient Positioning

The discussion with the patient pre-operatively, and the flow of the pre-operative setup 
are important considerations in performing a successful TCAR under LA. Table 1 
describes these items in detail. 

2 VIEWS: A second view 90 degrees orthogonal to 
the initial view (Figure 3) more clearly shows the 
dissection (arrow).

At this stage, two important steps to help cross the 
dissection are:  

1. Withdraw the sheath approximately 1 cm

2. Begin retrograde flow

Pulling back the sheath should allow the sheath tip to 
withdraw out of the dissection plane, while initiating 
retrograde flow should induce the intimal flap that was 
propagated forward to lay flat within the vessel wall. 
Together these steps will allow for better visualization 
of the CCA and carotid bifurcation. Figure 4 below 
shows that following these steps, the carotid 
bifurcation can now be visualized and the dissection 
(arrow) can also be better appreciated. An alternative 

strategy would be to remove the sheath, close the 
puncture sight and re-puncture more proximally in the 
CCA. 

The dissection and lesion can then be crossed with 
the wire and the bifurcation stent placed in the usual 
fashion (Figure 5).

Lastly it is important to tack down the dissection flap 
which usually requires a second stent more proximally 
in the CCA. To do this, the stent is positioned such 
that the proximal-most 5 mm are in the sheath. The 
sheath is then withdrawn 5 mm (1.5 cm total) to 
expose the stent and the stent is deployed (Figure 6). 
The 2.5 cm sheath length allows for this withdrawal 
to happen safely. The lower portion of the stent can 
be seen just at the tip of the sheath (arrow). The 
puncture site is then closed in the usual manner.
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Figure 5. Bifurcation stent placement Figure 6. Visualization of lower portion 
of stent at the tip of sheath

Figure 4. Visualization of carotid 
bifurcation following sheath withdrawal 
and retrograde flow
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