
Clinical Thoracic Aortic Trials:

Joseph E. Bavaria, MD, FACS, FRCS 
(Edin) ad hom

A Review of the Data Most 
Important to Your Practice

President, Bruce & Robbi Toll Heart and Vascular Institute at Jefferson Health 
and 
Professor and Chair of the Department of Cardiac Surgery at Thomas 
Jefferson University’s Sidney Kimmel Medical College(SKMC); Jefferson Health

Department of Cardiothoracic and Vascular Surgery
UTHealth Houston / McGovern Medical School
The University of Texas Health Science Center at Houston

Anthony L. Estrera, MD, FACS
Professor and Chair



JEB Disclosures/COI (Relevant)

• Medtronic, Terumo Aortic, W.L. Gore, Artivion, Cook 
• Consultant and PI (or co-PI) in TEVAR and FET Trials

• Site Investigator in Transcatheter Valve Trials or Consultant 
• Edwards Lifesciences: Commence and PARTNER family of trials
• Abbott: Portico and DSMB Chair (Navitor)
• Medtronic: Surtavi

• Baxter: Consultant
• PECA Labs: BOD
• Founders Shares and Equity holder in CardiAQ TMVR (sold to 
Edwards in Oct 2015 with no financial conflict presently)



WHAT ABOUT OUR AORTIC GUIDELINES?







“Closing the gap?”

• EACTS/STS Guidelines: 231 recommendations
• 76% LOE: C (expert opinion)
• LOE A: none

• AHA/ACC Guidelines: 294 recommendations
• 63% LOE: C (expert opinion)
• LOE A: 1.7%



-Estrera, Bavaria

To the Panel: Do we have a Problem? If 
so, How do we fix it? ….. Specific 
Recommendations?



GUIDELINE DIRECTED ROOT MEASUREMENT: 
IMPACT?



GUIDELINE DIRECTED ROOT MEASUREMENT: 
IMPACT?



Figure 13. 
Reformatted 
CT Image 
Orthogonal 
to the Aortic 
Root at the 
Level of the 
Sinuses of 
Valsalva.
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This is the Coronal or Sagittal “Root Shot”



Figure 13. 
Reformatted 
CT Image 
Orthogonal 
to the Aortic 
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Level of the 
Sinuses of 
Valsalva.
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What is the Panel’s Opinion on the Impact of 
this New Protocol??” ….. 51mm vs 56mm!!!



MEDICAL TREATMENT: THE ODYESSEY?





Atenolol vs. Losartan Marfans

• Aim: Compare Atenolol and Losartan
• Methods: Multicenter RCT pediatric, 1°: aortic growth (z-score) 3 yr
• Results:

• 608 pts
• No differences in growth or aortic event

• Conclusions: No difference at 3 years







Ibesartan and EDS

• Aim: Addition of ARB to Ciliprolol
• Methods: Multicenter Placebo RCT EDS, 

• 1°: Aortic event/Mortality     2 yr

• Results:
• 57 pts
• Decreased Arterial events: Decreased SBP

• Conclusions:  
• The addition of Irbesartan reduced arterial events in EDS patients at 2 years



To the Panel: Yet another study showing 
Benefit by adding ARBs. Do you still see 
“Confusion” in the Cardiology or PCP anti-
HTN regimens in patientsb with Aortic 
disease? What should we do about it?



FET, FET AND MORE FET?



NEXT…..



FET/ARCH TRIALS

• EXTEND Trial (Thoroflex/TEVAR distal; TerumoAortic)
• TITAN RCT (Canadian)
• TBE (Gore Zone 0,1,2 Arch)
• NEXUS (Artivion)
• ARTIZEN (Artivion ARCEVO FET)
• Rapid Link Supra-Aortic Branches (TerumoAortic)
• TAMBE (IDE + Post market; Gore)
• Spyder (?sp)
• PERSEVERE; PROTECT Registry; DARTS (Artivion AMDS Trials)
• ARISE II & III (Gore ASG Ascending Aorta TEVAR Device)



FET/ARCH TRIALS

• EXTEND Trial (Thoroflex/TEVAR distal; TerumoAortic)
• TITAN RCT (Canadian)
• TBE (Gore Zone 0,1,2 Arch)
• NEXUS (Artivion)
• ARTIZEN (Artivion ARCEVO FET)
• Rapid Link Supra-Aortic Branches (TerumoAortic)
• TAMBE (IDE + Post market; Gore)
• Spyder (?sp)
• PERSEVERE; PROTECT Registry; DARTS (Artivion AMDS Trials)
• ARISE II & III (Gore ASG Ascending Aorta TEVAR Device)

To the Panel: Where do you see FET going 
with all these New Devices?



TO DO A HEMI-ARCH OR NOT DURING 
ROOT/ASCENDING SURGERY?







This Trial showed No Difference in 10-12 
year Survival but interestingly a 100% 
increase in Peri-op mortality with NO HEMI-
ARCH!! …. Curves merge at 3.5 years



No Difference in the Composite Endpoint ….. Two Ways to look at it:
1. The same so why do it?
2. The same so why not do it (especially since peri-op mortality 

higher NOT doing a Hemi-Arch)

How does our Panel think about Hemi-Arch with a Root/Ascending 
procedure???







TYPE B DISSECTION ….. CONTROVERSIES?!



TYPE B DISSECTION ….. CONTROVERSIES?!
BACKGROUND 





• Retrospective analysis California Office of  Planning 
development Database 2000-2010

• Longitudinal data of  all hospital discharges
• Total Patients: n=9165 (100%)

• Medical Mgmt: n=8717 (95%)
• TEVAR: n=266   (2.9%)

• Open Surgery: n=182   (2%)

• Limitations
• Administrative database
• Lack of  granularity
• Selection bias



Acute Type B survival based on initial 
treatment strategy

This Study caused a Stir!! …. 
Best “Long-Term” results 

were in Dissection treated 
with TEVAR Acutely to AVOID 

development of Chronicity

Emery University, Atlanta
Emery Aorta Program
Brad Leshnower, Senior Author



Why would the Complicated 
Dissections do better than the 

Uncomplicated!!?? …… Because 
they all received TEVAR!!

Emery University, Atlanta
Emery Aorta Program
Brad Leshnower, Senior Author

Acute Type B survival based on initial treatment 
strategy

This and other papers are 
TESTING the boundry about 
whether we should TEVAR 

almost ALL Type B 
Dissections??



Placement of TEVAR in the acute presentation 
beneficial

RECENT

This Study also Highlights the STABILITY of 
TEVAR in Acute Presentation vs Chronic



RECENT

This Study also Highlights the STABILITY of 
TEVAR in Acute Presentation vs Chronic



Five-year Clinical Outcomes 
with the Valiant Captivia Stent Graft System for 

Acute Complicated Type B Aortic Dissection

Joseph E Bavaria, William T Brinkman, G. Chad Hughes, Aamir S Shah, 
Kristofer Charlton-Ouw, Frederick P Beavers, Rodney A White, Ali 

Azizzadeh

For the Medtronic Dissection Trial Investigators

American Association for Thoracic Surgery 99th Annual Meeting

Toronto, Canada, May 4th, 2019



Dissection-Related Mortality
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CEC Adjudicated Mortality

– Day 0, Cardiac tamponade

– Day 1, Mesenteric ischemia in totalis

– Day 9, Sepsis

– Day 26, Pulmonary embolism

– Day 71, Cardiac arrest

– Day 87, Pneumonia

– Day 124, Cardiac arrest

– Day 315, Respiratory failure

– Day 432, Natural causes

– Day 812, Sepsis

– Day 1246, Pneumonia

– Day 1538, Cancer

– Day 1636, Respiratory Failure

– Day 1693, Unknown*

– Day 1821, Post-op chest bleed

30d

31d-1yr

1yr-2yr
2yr-3yr
3yr-4yrNumber of subjects at risk

50 46 40 37 32 29

Time (days)

* Death certificate not available; no autopsy performed

4yr-5yr

5-Year Freedom From
Dissection-Related Mortality

82.5%

Aortic Stabilization

Per protocol
only



TYPE B DISSECTION ….. CONTROVERSIES?!
…. OK ….. NOW WHAT?



Management of Acute Type B Aortic Dissection
(con’t.)

42

2. In patients with acute type B aortic dissection and rupture or other complications

(Table 27), intervention is recommended.

In patients with rupture, in the presence of suitable anatomy, endovascular

stent grafting, rather than open surgical repair, is recommended.

In patients with other complications, in the presence of suitable anatomy, the

use of endovascular approaches, rather than open surgical repair, is reasonable.

C-LD1

C-EO1

C-LD2a

3. In patients with uncomplicated acute type B aortic dissection who have high-risk

anatomic features (Table 28), endovascular management may be considered.
B-R2b

These Guidelines ARE NOT as aggressive as 
SVS/STS or EACTS/STS guidelines on TEVAR for 
Type B!! 







To the Panel: What do we Make of this?? Should we 
TEVAR “High Risk Features” Type B in the Subacute 
Phase?? Lets bring Clarity to Chaos!



ASCENDING TEVAR TRIALS ….. ESPECIALLY 
TYPE A



To the Panel: Where is this 
Going!!??



VSRR ……



Surgical Approach for Patients With Sporadic
Aneurysms of the Aortic Root and Ascending
Aorta Meeting Criteria for Surgery (con’t.)

49

3. In patients undergoing aortic root replacement with an aortic valve that is
unsuitable for sparing or repair, a mechanical or biological valved
conduit aortic root replacement is indicated.B-NR1

4. In patients undergoing aortic root replacement, valve-sparing aortic root
replacement is reasonable if the aortic valve is suitable for sparing or
repair and when performed by experienced surgeons in a
Multidisciplinary Aortic Team.

B-NR2a

Why didn’t this get a Class I? Especially if simple 
VSRR 3-cusp with primary Aortic pathology? 





VSRR …… OK A NICE 2A INDICATION.



Surgical Approach for Patients With Sporadic
Aneurysms of the Aortic Root and Ascending
Aorta Meeting Criteria for Surgery (con’t.)

52

3. In patients undergoing aortic root replacement with an aortic valve that is
unsuitable for sparing or repair, a mechanical or biological valved
conduit aortic root replacement is indicated.B-NR1

4. In patients undergoing aortic root replacement, valve-sparing aortic root
replacement is reasonable if the aortic valve is suitable for sparing or
repair and when performed by experienced surgeons in a
Multidisciplinary Aortic Team.

B-NR2a

Why didn’t this get a Class I? Especially if simple 
VSRR 3-cusp with primary Aortic pathology? 



INDEXING ……



Surgery for Sporadic Aneurysms of the 
Aortic Root and Ascending Aorta (con’t.)

54

6. In patients with a height >1 standard deviation above or below the mean

who have an asymptomatic aneurysm of the aortic root or ascending

aorta and a maximal cross-sectional aortic area/height ratio of ≥10

cm2/m, surgery is reasonable when performed by experienced surgeons in

a Multidisciplinary Aortic Team.

C-LD2a

7. In asymptomatic patients with aneurysms of the aortic root or ascending

aorta who have either an ASI of ≥3.08 cm/m2 or AHI of ≥3.21 cm/m, 

surgery may be reasonable when performed by experienced surgeons in

a Multidisciplinary Aortic Team.

C-LD2b

Indexing!!

Also for BAV



REDO PROXIMAL AORTIC SURGERY AFTER 
INDEX TYPE A IN THE CHRONIC SETTING.



LITERATURE



Berger et al.
Eur J Cardiothorac Surg. 2021 Jan 4;59(1):130-136

In-hospital mortality 3.0%

Disabling stroke 2.0%

58 Redo FET Patients

Non-homogenous cohort… but good results



Eur J Cardiothorac Surg. 2024 Nov 4;66(5):ezae401 

In-hospital mortality 1.5%

Stroke 1.5%

68 Redo Arch Patients

Again, good results!!!



Study cohort
N=120Outcomes

11 (9.2)Re-sternotomy for bleeding

4 (3.3)New dialysis

7 (5.9)Sepsis

13 (11.2)Vocal cord paralysis

11 (9.2)Tracheostomy

11 [8; 20]Length of stay (days)

3.7 [1.9; 7.0]ICU stay (days)

87 (73.1)Discharge location - Home

Study cohort
N=120Outcomes

8 (6.7)Postoperative stroke

6 (5.0)Disabling stroke 
(Modified Rankin Scale ≥ 3)

030-day mortality
2 (1.7)In-hospital mortality

8 (6.7)Composite outcome of disabling 
stroke or in-hospital mortality

OUTCOMES – ALL ELECTIVE REDO ARCH PATIENTS

Berezowski, Bavaria, Szeto…. Desai, et al
Presented at 2024 AATS
JTCVS In Press

To the Panel: What is the right approach to Redo after Index 
Type A to set up TEVAR Completion …. Branched Arch TEVAR 
or Open Zone 2 or FET???



Figure 12: Treatment strategy for non-A non-B aortic dissection. E0: no entry visible; E2: arch entry; E3: descending entry; FET: 
frozen elephant trunk; LSA: left subclavian artery; OMT: optimal medical therapy; TEM: type, entry, malperfusion; TEVAR: thoracic 

endovascular aortic repair.









This Trial showed that “The combination of a 
genetic Score and a Clinical Score was 
superior to Clinical Alone in predicting 
aneurysmal diameter ….. Are we moving 
towards a better screening tool?





Titan:SVS

• Aim: Surgery vs. Surveillance
• Methods: Multicenter RCT and Registry, 5.0-5.4 cm thoracic aorta
• Results:

• Differences in registration (Canada more RCT than US; 58% vs.7%)
• Older patient enrolled in Registry

• Conclusions: Patient and geographic characteristics rather than size 
influence decision making.



8th NORTH AMERICAN

Aortic Valve 
Repair Symposium
SEPTEMBER 18-19, 2026

LOCATION
PHILADELPHIA

COURSE DIRECTOR
JOSEPH E. BAVARIA, MD

COURSE CO-DIRECTORS
— MUNIR BOODHWANI, MD
— NIMESH DESAI, MD, PHD
— PRASHANTH VALLABHAJOSYULA, MD, MS
— JOHN J. KELLY, MD

SAVE
THE

DATE

AOValveRepairSymposium.com



and Agnew Clinic (1888@PENN)

Thomas Eakins: Gross Clinic (1878@JEFF)

Great Progress in 10 years!

Thank You



Endovascular Versus Open Repair of 
Descending TAA

69

Recommendations for Endovascular Versus Open Repair of Descending TAA

Referenced studies that support the recommendations are summarized in the Online Data Supplement.

RecommendationsLOECOR

1. In patients without Marfan syndrome, Loeys-Dietz syndrome, or vascular Ehlers-
Danlos syndrome, who have a descending TAA that meets criteria for intervention
and anatomy suitable for endovascular repair, TEVAR is recommended over open
surgery.

B-NR1

2. In patients with a descending TAA that meets criteria for repair with TEVAR, who have

smaller or diseased access vessels, considerations for alternative vascular access

are recommended.
B-NR1

3. In patients with a descending TAA that meets criteria for intervention, who have
anatomy unsuitable for endovascular repair, and who are without significant 
comorbidities and have a life expectancy of at least 10 years, open surgical repair
is reasonable.

B-NR2a

No Mention of TEVAR in Syndromic patients 
…… Any ideas??? Ask Panel





Update on Thoracic Aortic Disease:

Journey through the New Guidelines

Joseph E. Bavaria, MD; FACS, FRCS(Edin) ad hom

Narducci Professor and Chair, Department of Cardiovascular Surgery
President; Bruce and Robbi Toll Heart & Vascular Institute
Jefferson Health
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“Clinical Information for your Practice:  
Review and Expert Discussion of Major Trials 

Important to CV Surgery”

June 11, 2025



Figure 8. 
Anatomic 
Reporting of 
Aortic 
Dissection 
Based on the 
2020 SVS/STS
Reporting 
Standards.
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Figure 8. 
Anatomic 
Reporting of 
Aortic 
Dissection 
Based on the 
2020 SVS/STS
Reporting 
Standards.
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Show the EACTS guideline and then ASK: 
Is Zone 1 a Type A? Should it be treated 
with operation and FET? What about 
ARCH/ARC??



Aorta Guidelines

June 11, 2025



Aorta Guidelines - Dissection

June 11, 2025



Management of Malperfusion

77

Recommendations for Management of Malperfusion

Referenced studies that support the recommendations are summarized in the Online Data Supplement.

RecommendationsLOECOR

1. In patients with acute type A aortic dissection presenting with renal, mesenteric,

or lower extremity malperfusion, it is recommended to proceed to

immediate operative repair of the ascending aorta.

B-NR1

2. In patients with acute type A aortic dissection presenting with clinically

significant mesenteric (celiac, SMA) malperfusion, either immediate

operative repair of the ascending aorta or immediate mesenteric

revascularization via endovascular or open surgical intervention by those

with this expertise before ascending aortic repair is reasonable.

C-LD2a

For Distal Malperfusion, Recommends 
Immediate proximal repair over Delayed 
approaches 



Aorta Guidelines - Marfans

June 11, 2025



Marfan Syndrome Interventions: Replacement 
of the Aortic Root in Patients With Marfan 
Syndrome

79

Recommendations for Replacement of the Aortic Root in Patients With Marfan Syndrome

Referenced studies that support the recommendations are summarized in the Online Data Supplement.

RecommendationsLOECOR

1. In patients with Marfan syndrome and an aortic root diameter of ≥5.0 cm,

surgery to replace the aortic root and ascending aorta is recommended.B-NR1

2. In patients with Marfan syndrome, an aortic root diameter of ≥4.5 cm, and
features associated with an increased risk of aortic dissection (see Table

10), surgery to replace the aortic root and ascending aorta is reasonable,
when performed by experienced surgeons in a Multidisciplinary Aortic
Team.

B-NR2a

New: In Marfans ….. Root @ 4.5 cm with any 
family history of dissection = 2a



Marfan Syndrome Interventions: Replacement of 
Primary (Nondissected) Aneurysms of the Aortic Arch, 
Descending, and Abdominal Aorta in Patients With 
Marfan Syndrome

80

Recommendation for Replacement of Primary (Nondissected) Aneurysms of the Aortic Arch,

Descending, and Abdominal Aorta in Patients With Marfan Syndrome

RecommendationLOECOR

1. In patients with Marfan syndrome and a nondissected aneurysm of the

aortic arch, descending thoracic aorta, or abdominal aorta of ≥5.0 cm,

surgical intervention to replace the aneurysmal segment is reasonable.C-EO2a

New: In Marfans ….. Any Thoracic Aortic 
Segment at 5 cm = surgical intervention at a 2a 
Indication



Table 34. Prophylactic Aortic Surgery Before 
Pregnancy in Women With Aortopathic Conditions

81

Surgical Threshold Before Pregnancy* by

Aortic Diameter (cm) or Aortic Size

Index (cm/m2)

Condition

>4.5 cmMarfan syndrome

4.0–4.5 cmMarfan syndrome with risk factors (rapid aortic growth of ≥0.3 cm/y;

family history of aortic dissection)

≥4.0 cmLoeys-Dietz syndrome (attributable to pathogenic variants in TGFBR1,

TGFBR2, or SMAD3)

COR colors correspond to Table 1

New: Pregnancy considered ….. Be Aggressive 
(and use Indexing as well) … 4.0 – 4.5 cm.



Endovascular Versus Open Repair of 
Descending TAA

82

Recommendations for Endovascular Versus Open Repair of Descending TAA

Referenced studies that support the recommendations are summarized in the Online Data Supplement.

RecommendationsLOECOR

1. In patients without Marfan syndrome, Loeys-Dietz syndrome, or vascular Ehlers-
Danlos syndrome, who have a descending TAA that meets criteria for intervention
and anatomy suitable for endovascular repair, TEVAR is recommended over open
surgery.

B-NR1

2. In patients with a descending TAA that meets criteria for repair with TEVAR, who have

smaller or diseased access vessels, considerations for alternative vascular access

are recommended.
B-NR1

3. In patients with a descending TAA that meets criteria for intervention, who have
anatomy unsuitable for endovascular repair, and who are without significant 
comorbidities and have a life expectancy of at least 10 years, open surgical repair
is reasonable.

B-NR2a

No Mention of TEVAR in Syndromic patients 



REDO ARCH AFTER PREVIOUS TYPE A – WHAT TO DO?!

Joseph E. Bavaria, MD, FACS
FRCS (Edin) ad hom

Chair, Department of Cardiac Surgery
President, Bruce and Robbie Toll Heart & Vascular Institute, Jefferson Health, Philadelphia

52nd President of The Society of Thoracic Surgeons (STS)



Kreibich et al.
Eur J Cardiothorac Surg. 2024 Nov 4;66(5):ezae401. 

In-hospital mortality 6%

Stroke 15%

Disabling stroke 8%

Paraplegia 3%

237 Elective Redo FET Patients



35% required concomitant procedures
of which

16% were root replacements

However, there wasn’t sub-analysis for concomitant root replacement

Kreibich et al.
Eur J Cardiothorac Surg. 2024 Nov 4;66(5):ezae401. 



Bajona et al.
Eur J Cardiothorac Surg. 2024 Nov 4;66(5):ezae401
Mayo Clinic 

In-hospital mortality 5%

Permanent stroke 1.5%

55 Redo Arch Patients

Good mid-term prognosis!!!



WHAT ABOUT ENDOVASCULAR REPAIR?





THE ENDO ARCH ERA IS HERE!!

• Two decades ago, we entered the era of endovascular repair

• With more experience, better devices, and better patient selection 
results of endovascular arch repair had improved.

• However, are we there yet for patients after previous Type A 
dissection…?



TOTAL ENDO ARCH: COOK TX2 ARCH GRAFT (2-3 BRANCH)

13.2% mortality, 15.8% stroke
31% Dissection cases

5% mortality, 5% stroke
64% Dissection cases

Spear at al. (2016). Subsequent results of Arch Aneurysm Repair with 
Inner Branch Endografts. Eur J Vasc Endovasc Surg. 2016 Mar;51(3):380-5

Tenorio et al. Multicenter global early feasibility study to evaluate total 
endovascular arch repair using three-vessel inner branch stent-grafts for 
aneurysms and dissections. J Vasc Surg. 2021 Oct;74(4):1055-1065.e4. 



ARE ENDO VS OPEN COMPARISON FAIR?

• Data of the open redo arch replacement after 
previous Type A dissection are limited and often 
include non-homogenous patient cohorts.

• Proponents of total endovascular arch 
replacement argue that results of the open 
surgery is associated with high complication rate.



STUDY OBJECTIVE

• To present our outcomes of open redo arch replacement after 
previous Type A dissection repair.

&

• To show the sub-analysis of patients who could be eligible for 
total endovascular arch replacement.



Open Redo Arch 
Replacement 

N=152 

Excluded:
Urgent/Emergent setting (N=16)
Arch replacement was secondary 

indication (N=9)
Prosthesis infection (N=7)

Study Cohort 
N=120

Redo Aortic Arch repair via re-
sternotomy after
Previous Type A Repair 
operated at Penn Aorta Center

Timeframe:
1/2010 – 6/2023

PATIENTS & METHODS



Study cohort
N=120

Preoperative characteristics

61.3 (±10.7)Age (years, mean ±SD)

31 (25.8)Age > 70

91 (75.8)Male

112 (93.3)Hypertension

19 (15.8)Coronary artery disease

23 (19.2)COPD

24 (20.0)Previous cerebrovascular event

15 (12.5)Previous stroke

16 (13.3)Diabetes

3 (2.5)Dialysis

68 (56.7)Peripheral artery disease

10 (8.3)Connective tissue disorder

Study cohort
N=120

Indication for redo arch repair and 
initial Type repair

Primary indication for redo arch repair

80 (66.7)Residual dissection enlargement

33 (26.7)Pseudoaneurysm

4 (3.3)Persistent endoleak after 
previous TEVAR

3 (2.5)Graft kinking

1 (0.8)Chronic distal malperfusion

80 (74.1)Initial repair at the OSH

7.7 (±6.7)Time from initial Type A repair 
(years, mean ± SD))

PRE-OPERATIVE DETAILS – ALL ELECTIVE REDO ARCH PATIENTS

31 (25.8)Age > 70

24 (20.0)Previous cerebrovascular event

15 (12.5)Previous stroke

80 (66.7)Residual dissection enlargement

33 (26.7)Pseudoaneurysm



Study cohort
N=120Operative details

Redo arch procedure

24 (19.8)Hemiarch

53 (43.8)Zone 2 arch replacement

44 (36.4)Total arch replacement

13 (10.7)Frozen elephant 
trunk

62 (51.2)Any concomitant cardiac 
surgery

33 (27.3)Root surgery

14 (11.6)AVR

6 (5.0)Aortic valve repair

15 (12.4)CABG

3 (2.5)Mitral surgery

Study cohort
N=120Operative details

Cannulation technique

54 (44.6)Axillary

63 (52.1)Central aortic

4 (3.3)Femoral

259 [216; 306]CPB time (min)

160 [114; 210]CX time (min)

Cerebral protection

59 (48.8)Antegrade

15 (12.4)Retrograde

47 (38.8)Combination of both

46 [36; 60]Hypothermic circulatory arrest (min)

OPERATIVE DETAILS – ALL ELECTIVE REDO ARCH PATIENTS

53 (43.8)Zone 2 arch replacement

44 (36.4)Total arch replacement

13 (10.7)Frozen elephant 
trunk

62 (51.2)Any concomitant cardiac 
surgery

33 (27.3)Root surgery



SURVIVAL – ALL REDO ARCH PATIENTS

At 1 year: At 5 years:
93.7%

(95% CI, 89.3 – 98.4)

78.6%

(95% CI, 69.3 – 89.1)

At 8 years:
78.6%

(95% CI, 69.3 – 89.1)



Endovascular Eligibility Criteria:

No concomitant root or any other cardiac procedure
 Indication for redo surgery was:

 residual dissection enlargement 
 distal pseudoaneurysm

 No anatomical exclusion criteria were used

Patients Who Could Be Eligible for 
Total Endovascular Repair

N=51

SUB-ANALYSIS – PATIENTS WHO COULD BE ELIGIBLE FOR 
TOTAL ENDOVASCULAR ARCH REPAIR



Patients Eligible for Total 
Endovascular Arch Repair

N=51
Outcomes

1 (2.0)Postoperative stroke

1 (2.0)Disabling stroke 
(Modified Rankin Scale ≥ 3)

030-day mortality
1 (2.0)In-hospital mortality

2 (3.9)Composite outcome of disabling 
stroke or in-hospital mortality

OUTCOMES OF PATIENTS WHO COULD BE
ELIGIBLE FOR TOTAL ENDOVASCULAR ARCH REPAIR



SURVIVAL – PATIENTS ELIGIBLE FOR ENDOVASCULAR ARCH REPAIR

At 1 year: At 5 years:
91.7% 

(95% CI, 84.2 – 100)

81.5% 

(95% CI, 67.8 –98.0)



CONCLUSIONS

• Elective redo arch replacement after index Type A repair
can be performed very safely with:
 very low mortality
 very low stroke rates
 excellent mid-term survival

• Open repair should remain the gold standard for patients 
who can endure the surgery.



Open redo arch replacement in patients after previous acute Type A dissection repair

Study cohort
120 elective redo arch 

patients

Elective redo arch replacement after prior Type A 

repair can be performed safely with very low mortality 

and stroke rates and excellent mid-term survival. 

30-day mortality 0%

In-hospital mortality 1.7%

Disabling stroke 5.0%

























T. Eakins 1875

Samuel D. Gross (1805–1884), age 70

http://www.jefferson.edu/eakins/grossclinic.cfm

D. H. Agnew (1818-1892), age 70
T. Eakins 1888 A.F. Seligman - 1890

Billroth (1829-1894), age 61










