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Open TAAA Repair for CTDs
127 patients (43 year-old)
Mortality: 4%

Coselli J et al. Ann Thorac Surg 2016

Results of Open Surgical Repair in Patients With
Marfan Syndrome and Distal Aortic Dissection
Joseph S. Coselli, MD, Susan Y. Green, MPH, Matt D. Price, MS, Jonathan A. Hash, BS,
Yafei Ouyang, BS, Irina V. Volguina, PhD, Ourania Preventza, MD,
Kim I. de la Cruz, MD, and Scott A. LeMaire, MD
Division of Cardiothoracic Surgery, Michael E. DeBakey Department of Surgery, Baylor College of Medicine, Houston;
Cardiovascular Research Institute, Baylor College of Medicine, Houston; and Department of Cardiovascular Surgery, Texas Heart
Institute, Houston, Texas

Background. In patients with Marfan syndrome (MFS),
distal aortic dissection can necessitate thoracoabdominal
aortic aneurysm (TAAA) repair in survivors of acute
DeBakey type I dissection and those with DeBakey type
III dissection. We examined outcomes of surgical repair
of TAAA in patients with MFS with distal aortic
dissection.

Methods. Data were analyzed for 127 consecutive
TAAA repairs performed between January 2004 and
June 2014 in patients with MFS and distal aortic
dissection—DeBakey types I (n [ 73) and III (n [ 54).
The median time from dissection onset to TAAA repair
was 5.2 years (interquartile range [IQR]: 2.1 to 9.8 years)
for the overall group and was longer in patients with
DeBakey I (6.5 years, IQR: 3.5 to 13.9 years) than pa-
tients with DeBakey III (2.9 years, IQR: 0.6 to 6.0 years,
p < 0.001). Eleven patients (9%) had acute or subacute
dissection at the time of repair. Sixty-six patients (52%)

underwent Crawford extent II TAAA repair. A com-
posite end point, adverse event, was defined as opera-
tive death or permanent stroke, renal failure, paraplegia,
or paraparesis.
Results. Eight patients had adverse events (6%),

including 5 operative deaths (4%). There was no perma-
nent stroke and 1 case each of permanent paraplegia
and paraparesis. At discharge, 2 early survivors (2%) had
renal failure. Extent II repairs did not have substantially
different outcomes from other repairs.
Conclusions. In these patients with MFS with aortic

dissection, open TAAA repair incurred reasonable oper-
ative risk, but improvements are needed to reduce rates
of renal failure. Extent II TAAA repair does not appear to
increase operative risk in patients with MFS.

(Ann Thorac Surg 2016;101:2193–201)
! 2016 by The Society of Thoracic Surgeons

Aortic disease associated with Marfan syndrome
(MFS) often precipitates aortic aneurysm and

dissection, especially in the proximal aorta [1]. Open
aortic repair is the gold standard for treating patients with
MFS, and the aortic root is commonly replaced. Survivors
of aortic root replacement, especially those with aortic
dissection, may need distal aortic repair [2–7]. When
thoracoabdominal aortic aneurysm (TAAA) repair is
indicated in patients with MFS, the goal of minimizing
the amount of residual native aortic tissue is carefully
balanced against the need to reduce ischemic injury that
results from surgical repair. Distal aortic dissection can
necessitate repair in survivors of acute DeBakey type I
dissection and those with DeBakey type III dissection in
whom the initial dissection involved only the distal aorta.
Commonly, in cases of chronic dissection, the distal aorta
progressively dilates until it becomes aneurysmal and
requires repair; less frequently, an acute distal dissection
may be sufficiently complicated to warrant urgent TAAA

repair. Few publications describe TAAA repair in patients
with MFS [8–13]; fewer still focus on distal aortic dissec-
tion and evaluate such cases according to their DeBakey
classification. We aim to describe our contemporary
experience with TAAA repair in patients with MFS and
distal aortic dissection so that the risks and outcomes
associated with these repairs can be better understood.

Patients and Methods

Study Enrollment and Patient Characteristics
Baylor College of Medicine’s Institutional Review Board
approved our clinical research protocol in 2006. For
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WHAT THIS PAPER ADDS
This article confirms that open surgery is a durable treatment for patients with connective tissue disease but
nevertheless entails relevant risks. The article emphasizes the benefit of staged operating strategies.

Objective/Background: The aim is to present current results of open complex aortic repair in patients with
connective tissue disease (CTD).
Methods: This was a retrospective cross-border, single centre study. From February 2000 to April 2016 72 aortic
operations were performed on 65 patients with CTD (41 male, median age 41 years [range 19e70 years]). Fifty-
six patients (86%) underwent at least one previous aortic repair (71 open, four endovascular), including 33
patients (51%) operated before at the site of the procedure reported here. The open procedures, counting eight
emergency operations (11%), included aortic arch revision (n ¼ 1; 1%), descending thoracic aortic repair (n ¼ 11;
15%), TAAA type I repair (n ¼ 12; 17%), type II repair (n ¼ 29; 40%), type III repair (n ¼ 12; 17%), and type IV
repair (n ¼ 5; 7%). Simultaneous repair of the ascending aorta and/or the aortic arch was performed in two (3%)
and eight cases (11%), respectively. Seven patients (10%) underwent staged procedures. Median follow-up was
42 months (0.5e180 months).
Results: The in hospital mortality was 14% (n ¼ 9) as a result of haemorrhage (n ¼ 3/9), neurological
(n ¼ 3/9), cardiac (n ¼ 2/9), and pulmonary (n ¼ 1/9) complications. Paraplegia and paraparesis occurred in one
(2%) and three patients (5%), respectively. Seven patients (11%) required temporary dialysis; none needed
permanent dialysis. Major complications were revision surgery for bleeding or haematoma (n ¼ 20/65), sepsis
(n ¼ 10/65), myocardial infarction/severe cardiac arrhythmia (n ¼ 2/65), stroke (n ¼ 2/65), as well as multiorgan
failure, abdominal compartment syndrome, mesenteric and peripheral ischaemia (all n ¼ 1/65). Multivariate
analysis identified an operating time > 7 hours (p ¼ .006) as an independent predictor of increased mortality.
Freedom from re-intervention was 85%, 1 year survival was 80%, and overall survival was 75%.
Conclusion: Open TAA(A) repair is a durable therapy for patients with CTD. Often being performed as revision
surgery, it can be associated with relevant risks and should therefore be reserved for specialised centres. Staged
procedures and thus reducing operating time, if applicable, should be preferred.
! 2017 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.
Article history: Received 7 April 2017, Accepted 27 July 2017, Available online 13 September 2017
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INTRODUCTION

Connective tissue diseases (CTD) represent a rare hereditary
cause for the development of aortic aneurysms and

dissections. The most common disorders are Marfan syn-
drome (MFS), EhlerseDanlos syndrome (EDS) and Loeys-
Dietz syndrome (LDS), but other familial aortic aneurysm
syndromes have recently been characterized.1,2

Aortic dissections and aneurysms represent a leading
cause of increased morbidity and mortality in patients with
CTD,3 and the surgical treatment of CTD based thoracic
aortic aneurysms (TAA) and thoraco-abdominal aortic an-
eurysms (TAAA) remains a challenge. Although the patients
are usually younger and have fewer comorbidities than
patients with degenerative TAAA without CTD, many have
undergone previous aortic surgery and require subsequent
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72 patients (41 years-old)
Mortality: 11%

Open Descending and Thoracoabdominal
Aortic Repairs in Patients Younger Than
50 Years Old
Akiko Tanaka, MD, PhD, Samuel D. Leonard, MS, Harleen K. Sandhu, MD, MPH,
Rana O. Afifi, MD, Charles C. Miller III, PhD, Kristofer M. Charlton-Ouw, MD,
Amberly Ray, BS, Madiha Hassan, MD, Hazim J. Safi, MD, and Anthony L. Estrera, MD
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Background. The purpose of this study was to redefine
indications of open descending and thoracoabdominal
aortic aneurysm repair in the younger population.

Methods. Between 1991 and 2017, 2012 patients un-
dergoing descending and thoracoabdominal aortic aneu-
rysm repair at our institution were divided into 2 groups
for comparison: younger (<50 years; 276 [14%]) and older
(‡50 years; 1736 [86%]). Patient demographics and peri-
operative outcomes were retrospectively reviewed.

Results. Younger patients had significantly more heri-
table thoracic aortic disease (HTAD; 53% vs 9%, P < .001)
and chronic dissections (64% vs 26%, P < .001) and fewer
comorbidities. The younger cohort underwent more
extent II repairs (28% vs 15%, P < .001). Operative mor-
tality was significantly lower in younger patients (6% vs
17%, P < .001). Significant disabling complications (com-
posite of operative mortality, paraplegia/paraparesis,
stroke, and dialysis) were seen in 17% of the younger
patients and in 40% of older patients 40% (P < .001). In
multivariate analysis, extent of repair and chronic
obstructive pulmonary disease were independent

predictors for significant disabling complications in the
younger cohort. Additional aortic interventions were
required in 12% in the younger group and in 4% in the
older group (P < .001), and nearly one-third were in the
treated segment (ie, treatment failure) in both groups.
Younger patients requiring additional reintervention had
significantly higher incidence of HTAD (66% vs 9%, P <
.001). Survival rate was significantly higher in the
younger patient group, with a 10-year survival rate of
74.6% ± 2.9% vs 40.7% ± 1.3% (log-rank P < .001).
Conclusions. Patients younger than 50 years with

descending and thoracoabdominal aortic aneurysm have
low surgical risks, and open repairs can be performed
with excellent short-term and durable long-term results.
Open surgical repairs should be considered initially in
younger patients requiring descending and thor-
acoabdominal aortic aneurysm repairs. HTAD warrants
closer postoperative surveillance.

(Ann Thorac Surg 2019;108:693-9)
! 2019 by The Society of Thoracic Surgeons

Thoracic aortic endovascular repair (TEVAR) is the
first-line treatment for descending thoracic aortic

disease.1,2 The expanded applications of stent grafting are
also being extended to younger patients, including
patients with heritable thoracic aortic aneurysms and
dissections,3 which were once thought a relative contra-
indication for endovascular repair.4 Although successful
short-term outcomes after TEVAR in younger patients
have been reported, the durability and long-term out-
comes remain a concern in this population.

In contrast, open surgical repair for the thor-
acoabdominal aorta is often considered, regardless of
age and etiology. Reports have proposed open surgical

repair with extensive replacement to remove all
dissected aortic tissue, reducing the risk of future rein-
terventions in low-risk younger patients with heritable
disease. But, is this aggressive approach justified in all
younger patients? In addition, in an era with growing
emphasis on less-invasive endovascular therapies, thor-
acoabdominal aortic aneurysms are becoming more
amenable.
Thus, the purpose of this study was to provide out-

comes in patients aged younger than 50 years
compared with older patients after descending thoracic
and thoracoabdominal aortic aneurysm repair to rede-
fine the indications of open repair in the modern
TEVAR era.
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314 patients (<50 years-old)
Mortality: 6%

Tanaka A et al. Ann Thorac Surg 2019

Open surgical repair principles
• Extensive replacement to aortic bifurcation

• Avoiding island/patch anastomosis

• Separate side branch reconstruction

• Preserve spinal collateral networks

• Prepare for future surgical failures
- Create new landing zone for endo repair
- Avoid patches in proximity to branch
reconstruction

Roselli J et al. Ann Thorac Surg 2016

Beyond the Aortic Root: Staged Open and
Endovascular Repair of Arch and Descending Aorta
in Patients With Connective Tissue Disorders
Eric E. Roselli, MD,* Jay J. Idrees, MD,* Ashley M. Lowry, MS, Khalil Masabni, MD,
Edward G. Soltesz, MD, MPH, Douglas R. Johnston, MD, Vidyasagar Kalahasti, MD,
Eugene H. Blackstone, MD, Joseph F. Sabik, III, MD, Bruce W. Lytle, MD, and
Lars G. Svensson, MD, PhD
Aortic Center and Departments of Thoracic and Cardiovascular Surgery, and Cardiovascular Medicine Heart and Vascular Institute,
Cleveland Clinic, Cleveland; and Department of Quantitative Health Sciences, Research Institute, Cleveland Clinic, Cleveland, Ohio

Background. Improvements in care have prolonged
survival of patients with connective tissue disorders
(CTDs), but their entire native aorta remains at risk. Little
data are available to guide treatment. Objectives were to
characterize patients, describe repair methods, and assess
outcomes.

Methods. From 1996 to 2012, 527 patients with CTDs
underwent cardiovascular operations. Beyond the root,
arch and descending repair was performed in 121 pa-
tients (23%) for aneurysm (n [ 17), acute complicated
dissection (n[ 5), or chronic dissection with aneurysmal
degeneration (n [ 99). CTD diagnoses included Marfan
(n [ 107), marfanoid (n [ 7), Ehlers-Danlos (n [ 4),
and Loeys-Dietz (n [ 3) syndromes. Eighty-seven (72%)
had a previous ascending aorta repair, including 51
(57%) for type A dissection. Median interval to distal
operation was 8.4 years. Index procedures for repair
beyond the root were elephant trunk (ET) stage I (n [
63), open descending repair (n [ 26), thoracoabdominal
repair (n [ 13), total arch replacement (n [ 13), and
stent-grafting (n [ 6: frozen ET 3, thoracic endovascular

aortic repair [TEVAR] 3). Median follow-up was 4.4
years.
Results. Operative mortality was 2.5% (3 of 121). No

paralysis occurred, but 3 patients (2.5%) had nonpermanent
stroke, 4 (3.3%) required dialysis, 12 (10%) required tra-
cheostomy, and 13 (11%) underwent reoperation for
bleeding. During follow-up, 67 patients underwent 85
additional distal aortic procedures (58 open, 27 endovas-
cular, 49 of which were stage II ET). By 10 years, proba-
bility of at least 1 reintervention was 61%. At 1, 5, and 10
years, estimated survival was 91%, 79%, and 62%, and
event-free survival was 52%, 35%, and 24%, respectively.
Conclusions. Most patients with CTDs who require

operations beyond the aortic root have aortic dissection
and require multiple reinterventions. Staged repair stra-
tegies, including open repair in combination with
TEVAR, are feasible, and benefits outweigh risks. These
patients require lifelong imaging surveillance.

(Ann Thorac Surg 2016;101:906–12)
! 2016 by The Society of Thoracic Surgeons

Patients with connective tissue disorders (CTDs) are
known to experience cardiovascular complications

[1, 2]. Most present initially with dissection or aneurysm
that involves the root and ascending aorta, but compli-
cations of the arch and descending aorta are also common
and often occur later in life [1–6].

Current guidelines for repair of root and ascending
aortic disease are well established, and several prior
studies have reported good outcomes after elective root
or ascending repair in these patients [1–3]. Because of
improvements in care, survival in these patients has
improved, and more patients are presenting later with
degeneration of the arch and descending aorta. These

patients commonly have a history of acute type A repair
with residual dissection.
Little data are available to guide treatment for CTD

patients with aortic disease extending beyond the root.
The role of thoracic endovascular aortic repair (TEVAR)
in this setting is also less well defined [1, 4–6]. Objectives
are to characterize these patients, describe repair tech-
niques, and assess outcomes.

Patients and Methods

Patients
From 1996 to 2012, 527 patients with CTDs underwent
cardiovascular operations at Cleveland Clinic. Of these
patients 121 (23%) underwent aortic repair beyond the
root, primarily involving the arch and distal aorta. Mean
age was 44 ! 15 years (Table 1). Aortic repair beyond the
root was performed for aneurysm (n ¼ 17), acute
complicated dissection (n ¼ 5), or chronic dissection with
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Alive without event: 30%
Aortic-related death prior to reintervention: 15%
At least one reintervention: 61%

Aortic reoperations in CTD Patients

- 98 reinterventions/100 patients
At 10-years: 

61%

30%
15%

61% require at least 
one reintervention

Afifi R et al. Ann Thorac Surg 2017

Reoperative open TAAA repair
Redo Thoracoabdominal Aortic Aneurysm
Repair: A Single-Center Experience Over
25 Years
Rana O. Afifi, MD,* Harleen K. Sandhu, MD, MPH,* Amy. E. Trott, PhD,
Tom C. Nguyen, MD, Charles C. Miller, PhD, Anthony L. Estrera, MD, and
Hazim J. Safi, MD
Department of Cardiothoracic and Vascular Surgery, McGovern Medical School at The University of Texas Health Science Center at
Houston (UTHealth), Memorial Hermann Heart & Vascular Institute, Houston, Texas

Background. Aortic disease is a lifelong, progressive
illness that may require repeated intervention over time.
We reviewed our 25-year experience with open redo thor-
acoabdominal aortic aneurysm (TAAA) and descending
thoracic aortic aneurysm (DTAA) repair. Our objectives
were to determine patient outcomes after redo repair of
DTAA/TAAA and compare them with nonredo repair. We
also attempted to identify the risk factors for poor outcome.

Methods. We reviewed all open redo TAAA and
DTAA repairs between 1991 and 2014. Patient character-
istics, preoperative, intraoperative variables, and post-
operative outcomes were gathered. Data were analyzed
by contingency table and by multiple logistic regression.

Results. We performed 1,900 open DTAA/TAAA
repairs, with 266 (14%) being redos. Redos were associ-
ated with younger age (62 ± 16.4 years vs 64.5 ± 13.4
years, p < 0.02). Reasons for redo DTAA/TAAA were
extension of the disease (86.8%), intercostal patch
expansion (6.8%), visceral patch expansion (10.9%),
infection (4.5%), anastomotic pseudoaneurysm (8.3%),
and previous endovascular aortic repair complications

(6.4%). Extent IV TAAA was predominantly involved in
redos (42.8% redo vs 14.6% nonredo, p < 0.0001). The
early mortality rate was significantly higher in redo (61
of 266 [23%]). Long-term survival was significantly lower
among redo compared with nonredo DTAA/TAAAs. A
multivariable analysis using the significant risk factors
for early death from the risk factors on univariate
analysis found four preoperative variables were signif-
icant (age >70 years, glomerular filtration rate <48
mL/min per 1.73m2, extent III TAAA, and emergency
presentation) for predicting early death. In the presence
of all four risk factors in a redo patient, a maximal risk
of 82% for early death was predicted.
Conclusions. The need for a redo operation in DTAA/

TAAA repair is common and most often presents as an
extension of the disease into an adjacent segment. A
hybrid or completely endovascular treatment should be
considered in high-risk patients.

(Ann Thorac Surg 2017;103:1421–8)
! 2017 by The Society of Thoracic Surgeons

Multiple aortic aneurysms are not uncommon. The
risk that another aneurysm will develop in a

different aortic segment is higher in patients with thor-
acoabdominal aortic aneurysm (TAAA) and descending
thoracic aortic aneurysm (DTAA). Natural history studies
have demonstrated that another aortic aneurysm
involving the abdominal aorta will develop in more than
25% of patients with DTAA [1]. Crawford and colleagues
[2] reported that multiple aortic aneurysms developed in
other segments in 59.6% of patients originally presenting
with ascending, transverse arch, or descending aortic

aneurysms. Svensson and colleagues [3] reported that of
Crawford’s experience with 1,509 patients who under-
went TAAA repair, 12% had previous proximal aortic
repair. Others have reported that extension of the disease
was the most common reason (70% to 90%) for redo
DTAA or TAAA repair [4, 5].
Studies addressing redo operations of DTAA or TAAA

are limited, and the available data regarding outcomes
vary widely. Reoperation is often considered a great
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Reoperative surgery on the thoracoabdominal aorta

Joseph S. Coselli, MD,a,b,c,d Cristian Rosu, MD,a,c,d Hiruni S. Amarasekara, MS,a,c,d,e

Susan Y. Green, MPH,a,c,d,e Qianzi Zhang, MPH,e Matt D. Price, MS,a,c,d,e and Scott A. LeMaire, MDa,b,c,d,e

ABSTRACT

Objective: Since the advent of endovascular repair for aortic aneurysms, many
centers have justified the use of endovascular approaches in patients with previous
open distal aortic repair by deeming these patients ‘‘high risk’’ because of their
previous operation. We sought to determine whether patients who undergo
reoperative repair for thoracoabdominal aortic aneurysm (TAAA) have worse
outcomes than patients who undergo non-reoperative repair.

Methods: We reviewed our data on 3379 TAAA repairs from 1986 to 2016. We
compared patients’ preoperative characteristics, surgical variables, and outcomes
among reoperative (n¼ 726) and non-reoperative (n¼ 2653) cases. Furthermore,
we examined reoperative indications to identify repairs performed because of
repair failure (n ¼ 93) and reoperations performed as an adjacent extension of
repair (n ¼ 633). A multivariable analysis was conducted to identify predictors
of adverse events by using relevant preoperative and intraoperative factors.

Results: The operative mortality rate did not significantly differ between groups
(8.1% for reoperative vs 7.3% for non-reoperative; P ¼ .5); in addition,
reoperative repair was not associated with an increased risk of adverse event.
However, Kaplan-Meier survival analysis showed that over the first 10 years,
the reoperative groups fared significantly worse than the non-reoperative group
(P<.001) (survival estimates at 10 years: 23.9%" 4.9% for patients with repair
failure, 28.4%" 2.0% for those with extension of repair, and 40.1%" 1.1% for
non-reoperative repairs).

Conclusions: We were unable to detect noteworthy differences in early
outcomes between reoperative and non-reoperative TAAA repair. However,
mid-term results indicate worse survival for patients who undergo reoperative
surgery. (J Thorac Cardiovasc Surg 2018;155:474-85)

Illustrations demonstrate a common form of reopera-
tive thoracoabdominal aortic aneurysm repair.

Central Message

Reoperative TAAA repair yields respectable
early outcomes that do not significantly differ
from those of non-reoperative TAAA repair.

Perspective

Reoperative thoracoabdominal aortic surgery is
typically necessitated by (1) complications of a
previous open repair or (2) aortic disease that
progresses into an aortic segment adjacent to
an intact previous open repair. Although reo-
perative surgery may necessitate a modified
approach, such repair produces respectable
early outcomes that do not significantly differ
from those of non-reoperative TAAA repair.

See Editorial Commentary page 486.

See Editorial page 459.

Reoperative surgery on the thoracoabdominal aorta is not
uncommon. In our recent report of 3309 thoracoabdominal
aortic aneurysm (TAAA) repairs,1 more than one quarter of

the repairs (n ¼ 858; 25.9%) involved patients who had
undergone a previous repair of the distal aorta (descending
thoracic, thoracoabdominal, or abdominal aorta). Other
aortic centers have reported 13% to 22% rates of previous
distal aortic repair in patients undergoing TAAA repair,
with the bulk of previous repairs involving the infrarenal
abdominal aorta.2-6
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• 726 (21%) of 3,379 TAAAs 
• 325 (9.6%) had prior DTA/ 

TAAA open repair
• In-hospital mortality 8.1% 

(10.8% if repair failure)

• 266 (14%) of 2,001 TAAAs
• All had prior DTA/ TAAA 

repair
• In-hospital mortality 23%
• Risk factors: age >70, 

eGFR<48, emergency 
presentation 
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Endovascular repair of intercostal and visceral aortic
patch aneurysms following open thoracoabdominal aortic
aneurysm repair

Trans-Atlantic Aortic Research Consortium Investigators*

ABSTRACT

Purpose: Reoperative open surgical repair (OSR) of thoracoabdominal aortic aneu-
rysms (TAAAs) is associated with high morbidity and mortality. The aim of this
study was to analyze outcomes of fenestrated–branched endovascular aneurysm
repair (F-BEVAR) for the treatment of intercostal or visceral aortic patch aneu-
rysms after OSR of TAAAs.

Methods: We reviewed the clinical data and outcomes of consecutive patients
treated at 8 academic centers by F-BEVAR for visceral and intercostal aortic patch
aneurysms after OSR of TAAAs (2011-2019). All patients had involvement of at least
one target vessel requiring incorporation by a fenestration or directional branch.
End points were technical success, 30-day and/in-hospital mortality, major adverse
events, patient survival, target vessel patency/instability, and freedom from
reintervention.

Results: There were 29 patients with a median age of 70 (interquartile range, 63-74)
years. Seven patients (24%) had connective tissue disorders. Technical success was
100%. There were no 30-day/in-hospital mortalities. Major adverse events
occurred in 5 patients (17%), including estimated blood loss>1 L in 3 patients
(10%), acute kidney injury and respiratory failure in 2 patients (7%) each, and tran-
sient paraparesis in 1 patient (3%). Median follow-up was 14 (interquartile range,
7-37) months. At 2 years, primary and secondary patency, freedom from target ar-
tery instability, freedom from reintervention, and patient survival were 95%, 100%,
83%, 61%, and 96%, respectively.

Conclusions: F-BEVAR could be considered as an alternative to reoperative OSR in
patients with visceral or intercostal aortic patch aneurysms. This series showed no
mortality and a low rate of major adverse events, but a significant need for reinter-
vention. (J Thorac Cardiovasc Surg 2021;-:1-11)

F-BEVAR of visceral aortic patch aneurysms after
open surgical TAAA repair.

CENTRAL MESSAGE

Fenestrated–branched endovas-
cular aortic repair is feasible to
treat patients with intercostal or
visceral aortic patch aneurysms.

PERSPECTIVE
Fenestrated–branched endovascular aortic repair
is an alternative in patients with aneurysm recur-
rence after open repair due to intercostal or
visceral aortic patch aneurysm degeneration.
This may avoid the shortcomings of reoperative
open surgical repair. This series showed no mor-
tality and low rate of major adverse events but
a significant need for secondary intervention.

See Commentary on page XXX.

From the aDepartment of Cardiothoracic and Vascular Surgery, University of Texas
Health Science Center at Houston, Houston, Tex; bDepartment of Vascular and
Endovascular Surgery, Mayo Clinic, Rochester, Minn; cDivision of Vascular Sur-
gery, Department of Surgery, University of Massachusetts Medical School,
Worcester, Mass; dDivision of Vascular and Endovascular Surgery, Department
of Surgery, University of Alabama at Birmingham, Birmingham, Ala; eVascular
Surgery, University of Bologna, University Hospital Policlinico S. Orsola,
Bologna, Italy; fDivision of Vascular Surgery, Department of Surgery, University
of North Carolina, Chapel Hill, NC; gGuy’s and St Thomas’ NHS Foundation
Trust, King’s Health Partners, London, United Kingdom; hDepartment of General,
Vascular and Transplant Surgery, Medical University of Warsaw, Warszawa,
Poland; and iVita-Salute San Raffaele University, IRCCS San Raffaele Scientific
Institute, Milan, Italy.

*Trans-Atlantic Aortic Research Consortium Investigators: Emanuel R. Tenorio,
MD, PhD,a,b Gustavo S. Oderich, MD,a Andres Schanzer, MD,c Adam W.
Beck, MD,d Mauro Gargiulo, MD,e Mark A. Farber, MD,f Bijan Modarai, MD,
PhD,g Tomasz Jakimowicz, MD, PhD,h Luca Bertoglio, MD,i Roberto Chiesa,
MD,j Enrico Gallitto, MD, PhD,k Giulianna B. Marcondes, MD,l F. Ezequiel Par-
odi, MD,m Fernando Motta, MD,m Panos Gkoutzios, MD,n and Katarzyna Jama,
MDo; From the aDepartment of Cardiothoracic and Vascular Surgery, University
of Texas Health Science Center at Houston, Houston, Tex; bDepartment of

Vascular and Endovascular Surgery, Mayo Clinic, Rochester, Minn; cDivision
of Vascular Surgery, Department of Surgery, University ofMassachusetts Medical
School, Worcester, Mass; dDivision of Vascular and Endovascular Surgery,
Department of Surgery, University of Alabama at Birmingham, Birmingham,
Ala; eVascular Surgery, University of Bologna, University Hospital Policlinico
S. Orsola, Bologna, Italy; fDivision of Vascular Surgery, Department of Surgery,
University of North Carolina, Chapel Hill, NC; gGuy’s and St Thomas’ NHS
Foundation Trust, King’s Health Partners, London, United Kingdom; hDepart-
ment of General, Vascular and Transplant Surgery, Medical University ofWarsaw,
Warszawa, Poland; and iVita-Salute San Raffaele University, IRCCS San Raffaele
Scientific Institute, Milan, Italy.

Received for publication Dec 17, 2020; revisions receivedMarch 31, 2021; accepted
for publication April 4, 2021.

Address for reprints: Gustavo S. Oderich, MD, Memorial Hermann Texas Medical
Center, The University of Texas Health Science Center at Houston, 6400 Fannin,
Suite 2850, Houston, TX 77030 (E-mail: gustavo.oderich@uth.tmc.edu).

0022-5223/$36.00
Copyright! 2021 Published by Elsevier Inc. on behalf of The American Association
for Thoracic Surgery
https://doi.org/10.1016/j.jtcvs.2021.04.063

The Journal of Thoracic and Cardiovascular Surgery c Volume -, Number - 1

Trans-Atlantic Aortic Research Consortium Investigators Miscellaneous

M
IS
CTen orio et al. Journ al of Th oracic  an d  Card iovascular Surgery, 2021

• 2, 917 FB-EVARs in 8 centers

• 29 patients (1%) had patch aneurysms 

from prior open TAAA repair

• Mean age 70 years-old (63-74)

n = 29 %

Age, years (median, IQR 25%-75%) 70 63-74

Male gender 21 72

Hypertension 27 93

Cigarette smoking 18 62

Chronic obstructive pulmonary 
disease

11 38

Chronic Kidney Disease  III-V 10 34

Congestive heart failure 7 24

Coronary artery disease 6 21

Cerebrovascular disease 4 14

ASA class ≥ 3 18 62

Connective tissue disorder 7 24

Patient characteristics

Device designs
n %

Patient specific 26 90

t Branch 3 10

Target vessels 103

Vessels per patient (Mean ± SD) 3.6 ± 0.5

Fenestrations 54 52

Directional branches 49 48

Celiac axis 28

Superior mesenteric artery 27

Renal arteries 45

Intercostal arteries 2

26M, LDS, large intercostal patch 
aneurysms

62M, Marfans, horseshoe kidney and large 
intercostal patch aneurysm
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n %

Any MAE 5 17
Estimated blood loss > 1 L 3 10
Acute kidney injury 2 7
New-onset dialysis 0 0
Myocardial infarction 0 0
Respiratory failure 2 7
Any spinal cord injury 1 3

Paraplegia 0 0
Grade 1-2 1 (3) 3

Stroke (Minor or major) 0 0
Bowel ischemia 0 0

30-day outcomes

• No mortality
• No dialysis
• No paraplegia
  
 

• ICU stay, 1 day (0-3)
• Hospital stay, 5 days 

(4-7)
• All patients 

discharged home 
 

  
 

0

20

40

6 0

80

1 00

0 1 2

Number at risk 29  18 12

 Kaplan-Meier estimates  1     0.958    0.958

P
at

ie
nt

 S
ur

vi
va

l (
%

)

Follow-up (years)

Patient survival

Patient survival
96%

Fr
ee

do
m

 fr
om

 S
ec

on
da

ry
 

In
te

rv
en

tio
n 

(%
)

Number at risk 29 12 7

 Kaplan-Meier estimates 1 0.669 0.609

0

20

40

6 0

80

1 00

0 1 2
Follow-up (years)

Secondary intervention

Secondary Intervention

67% 60%

EVICTUS STUDY
EndoVascular Intervention in patients with 

Connective TissUe diSease

• 18 clinical sites
• US, UK, European Union, 

China and New Zealand
NEW ZEALAND

Patient characteristics
MS

n = 142 
LDS

n = 17
vEDS 
n = 12

Age (years, IQR) 49 (38-58) 53 (44-58) 40 (28-75)

Male sex 62% 53% 83%

Hypertension 56% 59% 58%

Renal impairment 11% 18% 0%

Prior open aortic repair 115 (81%) 15 (88%) 6 (50%)

Dissection 90% 88% 75%

Degenerative aneurysm 10% 12% 25%

Emergency indication 40% 24% 75%

Olsson KW et al. JAMA Surgery 2023 

136 (80%)

Endovascular approach
MS

n = 142 
LDS

n = 17
vEDS 
n = 12

Proximal landing zone in surgical graft 56% 59% 42%

Distal landing zone in surgical graft 15% 6% 8%
FBEVAR 24 (17%) 8 (47%) 4 (34%)
Parallel grafts 3% 0% 0%
Debranching 31% 12% 17%

Olsson KW et al. JAMA Surgery 2023 

36 (21%)



11/20/24

4

Prior open aortic repair

Olsson KW et al. JAMA Surgery 2023 

EVICTUS study

59 (35%)

16 (9%)

30-day outcomes

MS
n = 142 

LDS
n = 17

vEDS 
n = 12

Primary technical success 99% 100% 92%
Mortality 2% 0% 17%
Conversion 2% 0% 0%
Acute coronary syndrome 0% 0% 0%
Stroke 6% 0% 17%
Spinal cord ischemia 1% 0% 0%
Kidney impairment 2% 0% 0%

Olsson KW et al. JAMA Surgery 2023 

Secondary procedures
MS

n = 142 
LDS

n = 17
vEDS 
n = 12

Any secondary procedure 54% 59% 42%
Proximal endovascular extension 5% 0% 0%
Distal endovascular extension 19% 18% 0%
Branch stenting 3% 12% 17%
Embolization 15% 24% 25%
Repair of different segment 8% 18% 0%

Conversion to open repair 9% 6% 0%
Repair of different segment 17%% 18% 0%

Olsson KW et al. JAMA Surgery 2023 

Conclusions
• F/B EVAR has its value in management of failing open 

TAAA repair in patients with heritable aortic disease, 
although very little data

• Preliminary experience shows high technical success 
and low mortality
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Non-syndromic Heritable Aortic Disease with no identifiable genetic cause
• Up to 20% of patients with thoracic aneurysms/ dissections (TAD)
• Often referred as ‘familial aneurysm or dissection’

• Typical inheritance autosomal dominant, more penetrance and earlier age in 
men than women

• Genetic testing should be considered in patients with syndromic features, 
age of presentation <60 years-old, family history of TAD, peripheral/ 
intracranial aneurysms in first or second degree relative or history of 
unexplained sudden death at young age in first or second degree  relative

Conclusions
• F/B EVAR has its value in management of failing open 

TAAA repair in patients with heritable aortic disease, 
although very little data

• Preliminary experience shows high technical success 
and low mortality

• Worse results in vascular EDS and better results in 
patients with milder phenotypes (MFS, ACTA-2, MYH-11, 
non-genetic) of heritable aortic disease
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Conclusions
• Custom-made devices often unconventional

• Ideal patient has sealing zones based on open surgical 
grafts

74F with MFS and 7-cm supra-graft 
aneurysm following open TAAA repair

3-yearsLanding in Native Aorta

Conclusions
• Custom-made devices often unconventional

• Ideal patient has sealing zones based on open surgical 
grafts

• Stay tuned to hear which bridging stents to use

Thank you for your attention


