
11/20/24

1

Debranching aortic arch 
branches: when, how to do it, 
technical tips and avoiding 
pitfalls

Bernardo C. Mendes  MD
Associate Professor of Surgery

Advanced Endovascular Aortic Program

Division of Vascular and Endovascular Surgery

Mayo Clinic, Rochester MN

2 0 2 4

DISCLOSURES

• WL Gore, Cook Medical
• Research funding, consulting

• Cook Medical, Medtronic
• Aortic advisory board

• Artivion
• Consulting

All fees paid to Mayo Clinic

WHY HYBRID ARCH REPAIR?

• Patients who would not tolerate an 
open repair
• Inadequate anatomy for endovascular 

repair
• Lack of access to technology
•No fenestrated/branched arch grafts
•No experience with arch PMEGs

• Lack of technical expertise for 
complex open repair

EXTENT OF HYBRID REPAIR

• Zone 1/2 TEVAR / carotid subclavian 
bypass/transposition

• Zone 0 TEVAR and total cervical 
debranching

• Total arch debranching

PREOPERATIVE CONSIDERATIONS

• Careful anatomy review
• Carotid bulb occlusive disease
• Vertebral artery origin variations
• Significant ascending aortic calcifications

• Cerebral monitoring technique
•Appropriate access 
• Typically large devices needed
• Possible antegrade deployment via debranching graft
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MORBIDITY OF CAROTID-LSA BYPASS

Voigt et al. J Vasc Surg 2019

• 112 patients treated at single 
center

• Early complications in 29%
– Phrenic nerve palsy in 25%
– Recurrent laryngeal nerve in 5%

– Axillary nerve in 2%
– Neck hematoma requiring 

exploration in 1%

• Primary patency 97% at 5-years 
(3 occlusions)

From the Southern Association for Vascular Surgery

Outcomes of carotid-subclavian bypass performed in the
setting of thoracic endovascular aortic repair
Soraya L. Voigt, MD,a Muath Bishawi, MD,a David Ranney, MD,a Babatunde Yerokun, MD,a

Richard L. McCann, MD,b and G. Chad Hughes, MD,a Durham, NC

ABSTRACT
Background: Subclavian artery revascularization is frequently performed in the setting of thoracic endovascular aortic
repair (TEVAR). However, there is little information on the short- and long-term outcomes of patients undergoing carotid
to subclavian artery bypass in this clinical setting. As such, this study sought to define the early and late outcomes
associated with this procedure.

Methods: Patients undergoing carotid-subclavian bypass in conjunction with TEVAR between June 2005 and September
2016 were retrospectively identified from a prospectively maintained, single-center aortic surgery database. The 30-day
outcomes specific to the carotid-subclavian bypass procedure were analyzed, including cervical plexus nerve injury,
bleeding complications, and local vascular complications. All preoperative and postoperative chest radiographs were
carefully analyzed to assess for hemidiaphragm elevation indicative of phrenic nerve palsy. Long-term outcomes
included primary graft patency and anastomotic complications.

Results: Of 579 consecutive patients undergoing TEVAR during this time interval, 112 patients (19%) underwent concomitant
carotid-subclavianbypass. The cohortwas 38%female (n¼ 43),withameanageof 656 14 years. Themajority of conduitswere
8-mmpolytetrafluoroethylenegrafts (n¼ 107 [95.5%]), with aminority being reversed saphenous vein (n¼ 4 [3.6%]) orDacron
(n¼ 1 [0.9%])grafts. Thebypassprocedurewasdoneconcurrentlyat the timeof TEVAR in91% (n¼ 102)ofcases. The short-term
complication rate attributed specifically to the carotid-subclavian bypass was 29% (n ¼ 33). These complications included
phrenic nerve palsy in 25% (n ¼ 27), recurrent laryngeal nerve palsy in 5% (n ¼ 6), axillary nerve palsy in 2% (n ¼ 2), and neck
hematoma requiring re-exploration in 1% (n¼ 1) of patients. The 30-day in-hospital all-causemortality ratewas 5% (n¼ 6), and
the rate of permanent paraparesis or paraplegiawas 0.9% (n¼ 1). Of the operative survivors (n¼ 106), follow-up imaging of the
bypass graft was available in 87% (n ¼ 92) of patients. Actuarial primary graft patency was 97% at 5 years. There were three
patients (3%)withbypassgraft occlusions, twoofwhichwereclinically silentanddetectedon follow-up imaging. The thirdwas
detected because of symptoms of subclavian steal and required repeated revascularization. Two patients (2%) developed a
late anastomotic pseudoaneurysm requiring either endovascular (n ¼ 1) or surgical (n ¼ 1) intervention.

Conclusions: Carotid-subclavian bypass for revascularization of the subclavian artery performed in the setting of TEVAR is
durable, although the true complication rate is likely higher than is generally reported in the literature because of a not
insignificant rate of phrenic nerve palsy. These data should serve well as “gold standard” comparison data for emerging
branch graft devices. (J Vasc Surg 2019;69:701-9.)
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Planned coverage of the left subclavian artery (LSCA)
during thoracic endovascular aortic repair (TEVAR) is
required in 10% to 50% of patients to achieve an

adequate proximal landing zone and graft seal.1 The
LSCA contributes to critical vascular beds, including
providing arterial flow to the left upper extremity, the
posterior cerebral circulation, and the coronary circula-
tion in patients with a left internal mammary artery
(LIMA) bypass graft. In addition, through the left vertebral
artery, the LSCA contributes to spinal cord perfusion by
providing branches to the anterior and posterior spinal
arteries. Despite this importance, coverage of the LSCA
from within the aorta during TEVAR is well tolerated in
most patients because of collateral blood flow from mul-
tiple sources, including the vertebral arteries, left internal
thoracic (mammary) artery, and circle of Willis, among
others. However, left upper extremity ischemia, posterior
circulation stroke, and spinal cord injury are feared
potential complications of LSCA coverage that occur
with low frequency.2 The literature currently supports
selective revascularization, depending on risk factors for
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CAROTID-CAROTID-SUBCLAVIAN BYPASS

TOTAL ARCH DEBRANCHING

• Collaboration with CV surgery

•Normal or replaced segment of 
ascending aorta
•At least 2 cm of PLZ
• Poor distal  targets for total 

endovascular repair can prove 
challenging in hybrid repair Anterolateral 

aortotomy / side 
biting clamp

Avoid using a bi-
trifurcated graft

Median 
sternotomy

Tunnel retro-
innominate vein

Carotid subclavian 
bypass preoperative can 
be considered
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J Bavaria

A Pochettino

J Thorac Cardiovasc Surg 2013

• 47 patients , mean age 71yo
• Technical success 100%
• Redo sternotomy in 14%
• In-hospital mortality 8%
• Stroke 8%
• Follow-up: 30 months
• No endoleaks
• 1 aortic reintervention

CONCLUSION

•Open aortic arch surgery remains the gold 
standard – but this status is being challenged
•Hybrid techniques for repair of aortic arch 

pathology have a role in select patients and 
circumstances
•As experience develops with novel 

endovascular arch devices, the indication for 
open and hybrid repair is likely to be 
progressively more limited


