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1. Distal aortic pressure
2. Moderate hypothermia
3. CSF pressure
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CSF Drainage

10 – 15
mmHg

Risk of Spinal Cord Ischemia

Clamp-&-Sew Era 15% 31% 7% 4%

Current Era <2% 4% <2% <2% <2%

CLINICAL RESEARCH STUDIES

Fenestrated-branched endovascular repair for distal
thoracoabdominal aortic pathology after total aortic arch
replacement with frozen elephant trunk
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ABSTRACT
Objective: To report the outcomes of fenestrated-branched endovascular repair (FBEVAR) for thoracoabdominal aortic
pathology after total aortic arch replacement with frozen elephant trunk (TARþFET).

Methods: Interrogation of prospectively maintained databases from four high-volume aortic centers identified consec-
utive patients treated with distal FBEVAR after prior TARþFET between August 2013 and September 2020. The primary
end point was 30-day/in-hospital mortality. Secondary end points were technical success, early clinical success, midterm
survival, and freedom from reintervention. Data are presented as median (interquartile range).

Results: A total of 39 patients (21 men; median age, 73 years [67-75 years]) with degenerative (n ¼ 22) and postdissection
thoracoabdominal aortic aneurysms (n ¼ 17) (median diameter, 71 mm [61-78 mm]) were identified. Distal FBEVAR was
intended in 27 patients (median interval, 9.8 months [6.2-16.6 months]), anticipated in 7, and unexpected in 5. A total of 31
patients had a two- (n ¼ 24) or three-stage (n ¼ 7) distal FBEVAR. Renovisceral target vessel preservation was 99.3% (145 of
146). Early primary and secondary technical success was 92% and 97%, respectively. Thirty-day mortality was 2.6% (n ¼ 1;
respiratory failure and spinal cord ischemia [SCI]). Six survivors also developed SCI, which was associated with complete
(n ¼ 4) or partial recovery (n ¼ 2) at hospital discharge. No patients required renal replacement therapy or suffered a
stroke. Early clinical success was 95%. Median follow-up was 30.5 months (23.7-49.7 months). Eleven patients required 16
late reinterventions. Estimated 3-year survival and freedom from reintervention were 84% 6 6% and 63% 6 10%,
respectively.

Conclusions: Distal FBEVAR after prior TARþFET is associated with high technical success and low early mortality. The
risk of SCI is significant although the majority of patients demonstrate full or partial recovery before hospital discharge.
Midterm patient survival is favorable, but there remains a high requirement for late reintervention. FBEVAR represents an
acceptable alternative to distal open thoracoabdominal aortic aneurysm repair. (J Vasc Surg 2022;76:867-74.)
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The traditional surgical approach to patients with prox-
imal and distal aortic aneurysmal disease is two-stage
repair comprising total arch replacement with a floating
elephant trunk followed by open descending thoracic
aorta (DTA) or thoracoabdominal aortic aneurysm (TAAA)
repair.1 Both procedures represent a major physiological
insult, and a significant proportion of patients do not
recover sufficiently to have the second-stage procedure,

or die from interval rupture.2-6 Total aortic arch repair using
the frozen elephant trunk technique (TARþFET) has po-
tential advantages by providing a single-stage repair for
patients with pathology affecting the proximal aorta and
the distal arch/proximal DTA, as well as a more stable
and easily accessible platform for endovascular or open
distal reconstruction inpatientswith TAAA.Up to aquarter
of patients will require distal aortic reconstruction within
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N = 31 *
6 of 30* (20%) survivors had SCI

* 1 death

Endovascular repair was associated with higher 
rates of SCI (13.5%; 95% confidence interval [CI], 
10.5%-16.7%) compared with open repair (7.4%; 

95% CI, 6.2%-8.7%;P < .01)

Second Stage ET
6 of 206 (2.9%) had SCI
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ACC/AHA CLINICAL PRACTICE GUIDELINE

2022 ACC/AHA Guideline for the Diagnosis and 
Management of Aortic Disease: A Report of the 
American Heart Association/American College of 
Cardiology Joint Committee on Clinical Practice 
Guidelines
Developed in collaboration with and endorsed by the American Association for Thoracic Surgery, American College of 
Radiology, Society of Cardiovascular Anesthesiologists, Society for Cardiovascular Angiography and Interventions, Society of 
Thoracic Surgeons, and Society for Vascular Surgery

Endorsed by the Society of Interventional Radiology and Society for Vascular Medicine
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AIM: The “2022 ACC/AHA Guideline for the Diagnosis and Management of Aortic Disease” provides recommendations 
to guide clinicians in the diagnosis, genetic evaluation and family screening, medical therapy, endovascular and surgical 
treatment, and long-term surveillance of patients with aortic disease across its multiple clinical presentation subsets (ie, 
asymptomatic, stable symptomatic, and acute aortic syndromes).

METHODS: A comprehensive literature search was conducted from January 2021 to April 2021, encompassing studies, reviews, 
and other evidence conducted on human subjects that were published in English from PubMed, EMBASE, the Cochrane 
Library, CINHL Complete, and other selected databases relevant to this guideline. Additional relevant studies, published 
through June 2022 during the guideline writing process, were also considered by the writing committee, where appropriate.

STRUCTURE: Recommendations from previously published AHA/ACC guidelines on thoracic aortic disease, peripheral artery 
disease, and bicuspid aortic valve disease have been updated with new evidence to guide clinicians. In addition, new 
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Conclusion
Open TAAA repair should be the first choice for:
• Patient with connective tissue disorder: 
• Marfan:
• Loeys-Dietz
• Ehlers-Danlos
• Familial aortopathy

• Age <50 years old
• Infection:
• Aortoesophageal/bronchial fistula 
• Infected stent-graft or Dacron graft

• Malperfusion not amenable to endo
• Open repair for acute type A dissection is the gold standard

In regard to open aortic aneurysm 
repair… we need a candid discussion 

with SVS, Veith, and American Board of 
Vascular Surgery members.

Thank You!
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