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Simultaneous transcarotid artery revascularization with flow

reversal and coronary artery bypass grafting: A novel hybrid

technique
Zachary F. Williams, MD,a Lindsey A. Olivere, BS,b Jacob Schroder, MD,a Mitchell W. Cox, MD,a

Chandler A. Long, MD,a and Kevin W. Southerland, MD,a Durham, NC
ABSTRACT
Optimal management of concomitant coronary artery disease and carotid artery stenosis remains unknown. Current
treatment strategies for patients with significant dual disease burden include simultaneous carotid endarterectomy and
coronary artery bypass grafting (CABG) or staged carotid endarterectomy and CABG. Herein we present the case of a
patient with severe coronary artery disease and carotid artery stenosis and discuss a novel hybrid approach to man-
agement of concomitant coronary and carotid disease using transcarotid artery revascularization with flow reversal
before CABG. (J Vasc Surg Cases and Innovative Techniques 2019;5:572-5.)
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Fig 1. Three-dimensional reconstruction of computed to-
mography angiography image demonstrating an
apparent left internal carotid artery (ICA) occlusion due to
trickle flow in ICA. The left ICA stump is marked by the
Postoperative stroke is one of the most dreaded compli-
cations after coronary artery bypass grafting (CABG). The
frequency of post-CABG stroke is 0.5% to 7%.1,2 The etiol-
ogy of post-CABG stroke is multifactorial. Carotid athero-
sclerotic disease is a known independent predicator of
perioperative stroke after coronary revascularization.3,4

Despite numerous studies, the optimal management of
concomitant coronary artery disease and carotid artery
stenosis remains unknown. Current treatment strategies
include simultaneous carotid endarterectomy (CEA) and
CABG, staged CEA followed by CABG, staged CABG fol-
lowed by CEA, staged transfemoral carotid artery stenting
(TF-CAS) and CABG, and simultaneous TF-CAS and CABG.
None of these therapeutic approaches have been uni-
formly accepted by the cardiovascular community. Herein
we present the case of a patient with severe coronary ar-
tery disease and carotid artery stenosis and discuss a novel
hybrid approach to themanagement of concomitant cor-
onary and carotid disease. The patient has been
adequately informed and consented to publication of
this case report.
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CASE REPORT
A 63-year-old man with a history of coronary artery disease,

hyperlipidemia, hypertension, and tobacco abuse presented

with acute onset of right hemiparesis and aphasia. Computed

tomography angiography demonstrated a right internal carotid

artery (ICA) occlusion and a left ICA string sign (Fig 1). During the

course of the next few days, the patient recovered from a neuro-

logic standpoint and was offered a left CEA. An electrocardio-

gram obtained as part of his preoperative workup showed

new T-wave inversions. A subsequent echocardiogram demon-

strated moderate left ventricular dysfunction with an ejection

fraction of 35%. These new cardiac findings along with the
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Fig 2. A, Intraoperative view of proximal control of the common carotid artery (CCA) through median ster-
notomy. B, Intraoperative view of ENROUTE Transcarotid Neuroprotection and Stent System in place with
arterial sheath in CCA.
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patient’s history of a myocardial infarction prompted a coronary

catheterization, which demonstrated severe three-vessel coro-

nary disease. Given the severity of the patient’s coronary and

carotid disease, he was offered a simultaneous transcarotid

stent with the ENROUTE Transcarotid Neuroprotection and

Stent System (Silk Road Medical, Sunnyvale, Calif) and CABG.

A sternotomy was performed, and the left internal mammary

artery was harvested. Proximal control of the left common ca-

rotid artery (CCA) was obtained through the sternotomy incision

(Fig 2, A). The right common femoral vein was accessed with a

micropuncture kit under ultrasound guidance. The venous

sheath was placed in the right femoral vein. The patient was

heparinized to obtain an activated clotting time of

>250 seconds. A purse-string suture was placed in the CCA,

and the CCA was then accessed with a micropuncture kit. The

arterial sheath was placed in the CCA (Fig 2, B). Intraoperative

arteriography demonstrated severe stenosis in the proximal

ICA (Fig 3, A). The flow controller was first connected to the arte-

rial sheath, then the venous sheath. Active flow reversal was

achieved by occluding the CCA proximal to the arteriotomy

with an atraumatic vascular clamp. The lesion was crossed

with a 0.014-inch wire and predilated, and a 7- � 30-mm self-

expanding stent was deployed. A completion arteriogram was

obtained postprocedurally and demonstrated a patent stent

with no residual stenosis (Fig 3, B). The arterial sheath was

removed and the arteriotomy was closed. The cardiac surgery
team next performed a three-vessel CABG. After administration

of protamine and chest closure, 300 mg of clopidogrel was

given in the operating room through a nasogastric tube. Postop-

eratively, the patient was receiving dual antiplatelet therapy. The

patient’s postoperative course was complicated by atrial fibrilla-

tion; he was discharged home on postoperative day 9. There

were no perioperative neurologic sequelae. A surveillance

duplex ultrasound examination 1 month after transcarotid stent

placement demonstrated a patent stent with no evidence of

stenosis (Fig 4).

DISCUSSION
Concomitant carotid and coronary artery occlusive

disease is a common clinical entity encountered by
vascular and cardiac surgeons. Approximately 28% of
patients undergoing CEA have significant coronary dis-
ease requiring revascularization.5 Similarly, 12% of pa-
tients undergoing coronary revascularization have
hemodynamically significant carotid disease.6,7 The
presence of significant carotid disease increases the
risk of stroke after CABG.8,9 There is no consensus on
the optimal management of synchronous carotid and
coronary disease, although numerous single-
institution retrospective studies have attempted to
answer this question. However, in many instances, there
are conflicting conclusions. For example, a meta-



Fig 3. A, Intraoperative arteriogram demonstrating a critical left internal carotid artery (ICA) stenosis.
B, Completion arteriogram demonstrating excellent flow in left ICA.

Fig 4. Surveillance duplex ultrasound image demon-
strating a patent stent with no hemodynamically signifi-
cant stenosis.
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analysis of 16 observational studies by Borger et al10

demonstrated a significantly higher mortality and
stroke rate for combined CEA-CABG compared with a
staged approach. The subsequent meta-analysis by
Sharma et al11 of 12 observational studies, on the other
hand, found no difference in mortality and stroke be-
tween combined CEA-CABG and staged CEA-CABG.
TF-CAS is a viable alternative to CEA in certain patients.

However, TF-CAS has not been widely adopted because
it has consistently demonstrated higher stroke rates
compared with CEA.12 In fact, a meta-analysis of 31
studies by Paraskevas et al13 reported a perioperative
stroke rate of 15% for patients with symptomatic carotid
disease undergoing TF-CAS and CABG. Transcarotid ar-
tery revascularization (TCAR) with dynamic flow reversal
is a new endovascular option for carotid revasculariza-
tion. The initial results appear to be superior to those of
TF-CAS.14,15

Given this patient’s severe coronary and carotid disease,
we believed that simultaneous coronary and carotid
revascularization was the optimal strategy. TCAR
through a median sternotomy provided the morbidity
benefits of an endovascular approach while mitigating
stroke risk by avoiding aortic arch manipulation. Howev-
er, this hybrid strategy has its limitations. The primary
limitation is a deviation from the standard dual anti-
platelet regimen. Our patient was managed with aspirin
preoperatively, anticoagulated with heparin intraopera-
tively, and loaded with clopidogrel at the completion of
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the procedure. The onset of action of clopidogrel is
2 hours; therefore, there is a period of time when the
stent is unprotected. Kon et al16 demonstrated that this
antiplatelet regimen was safe in a small series of patients
undergoing hybrid coronary revascularization. Neverthe-
less, carotid artery stenting in this setting is high risk and
should be cautiously considered on a case-by-case basis.

CONCLUSIONS
Simultaneous TCAR-CABG is a novel hybrid strategy for

the management of patients with concomitant carotid
and coronary disease. The optimal antiplatelet regimen
is unknown. Further investigation is needed before this
technique is widely adopted.
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