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Open TAAA Repair for CTDs
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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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Editor’s Choice e Open Thoracic and Thoraco-abdominal Aortic Repair in
Patients with Connective Tissue Disease
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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
Keywords: Connective tissue diseases, EhlerseDanlos syndrome, LoeyseDietz syndrome, Marfan syndrome,
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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%
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50 Years Old
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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.

Accepted for publication Mar 18, 2019.

Presented at the Sixty-fifth Annual Meeting of the Southern Thoracic
Surgical Association, Amelia Island, FL, Nov 7-10, 2018.

Address correspondence to Dr Estrera, Department of Cardiothoracic and
Vascular Surgery, McGovern Medical School at UTHealth, 6400 Fannin St,
Ste 2850, Houston, TX 77030; email: anthony.1.estrera@uth.tmc.edu.

Drs Sandhu and Estrera disclose a financial relation-
ship with W. L. Gore and Associates; Dr Charlton-Ouw
with W. L. Gore and Associates and Medtronic.

! 2019 by The Society of Thoracic Surgeons 0003-4975/$36.00
Published by Elsevier Inc. https://doi.org/10.1016/j.athoracsur.2019.03.058

A
D
U
LT

C
A
R
D
IA

C

314 patients (<50 years-old)
Mortality: 6%
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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 HTAD patients

- 98  reinterventions/ 100 patients
At 10-years after index procedure: 

61%

30%
15%

61% require at least 
one reintervention

Roselli J et al. Ann Thorac Surg 2016
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• Patients with HTADs were
excluded from stent-graft 
pivotal trials

• Fragility of the aortic wall

• Progression of disease:
- Device radial force
- Aortic enlargement
- Stent-graft induced trauma

Retrograde Type A Aortic Dissection After Endovascular
Stent Graft Placement for Treatment of Type B Dissection

Zhi Hui Dong, MD; Wei Guo Fu, MD; Yu Qi Wang, MD; Da Qiao Guo, MD; Xin Xu, MD; Yuan Ji, MD;
Bin Chen, MD; Jun Hao Jiang, MD; Jue Yang, MD; Zhen Yu Shi, MD; Ting Zhu, MD; Yun Shi, MD

Background—Retrograde type A aortic dissection has been deemed a rare complication after endovascular stent graft placement for
type B dissection. However, this life-threatening event appears to be underrecognized and is worth being investigated further.

Methods and Results—Eleven of 443 patients developed retrograde type A aortic dissection during or after stent grafting
for type B dissection from August 2000 to June 2007. Of these 11 patients, 3 had Marfan syndrome. The Kaplan–Meier
estimate of the rate of freedom from this event at 36 months is 97.4% (95% confidence interval, 0.95 to 0.99). The new entry
was located at the tip of the proximal bare spring of the stent graft in 9 patients, was within the anchoring area of the proximal
bare spring in 1, and remained unknown in 1 patient. Eight patients were converted to open surgery, and 2 received medical
treatment. One patient suddenly died 2 hours after the primary stent grafting, and 2 died within 1 week after the surgical
conversion, so mortality reached 27.3%. During the follow-up from 3 to 50 months, type I endoleak was identified in 1 patient
3 months after the surgical exploration and disappeared at 6 months.

Conclusions—Retrograde type A aortic dissection after stent grafting for type B dissection appears not to be rare and results
from mixed causes. Fragility of the aortic wall and disease progression may predispose to it, whereas stent grafting–related
factors make important and provocative contributions. Avoiding aortic arch stent grafting in Marfan patients, preferably
selecting the endograft without the proximal bare spring for patients with a kinked aortic arch or with Marfan syndrome (if
endografting is used), improving the device design, and standardizing endovascular manipulation might lessen its occurrence.
(Circulation. 2009;119:735-741.)

Key Words: aortic dissection ! endovascular surgery ! grafting ! stents

Endovascular stent graft placement has been used increas-
ingly in the treatment of Stanford type B aortic dissection

since its safety and efficacy were reported at the end of the last
century.1,2 Despite the advantage of low mortality and morbid-
ity, its mid- to long-term durability has continuously been a
source of concern. The midterm follow-up data at our center
revealed 11 cases with retrograde type A dissection (RTAD) of
443 patients undergoing stent grafting for type B dissection from
August 2000 to June 2007; its incidence reached 2.5% and was
comparable to that of migration, which was regarded as one of
the common complications with an incidence of 0% to 3%.3,4

Given that this catastrophic complication appeared not to be rare
and lacked systematic investigation, the present study was
performed by retrospective analysis on these 11 cases.

Clinical Perspective p 741

Methods
Patient Demographics and Characteristics
From August 2000 to June 2007, 637 patients with type B dissection
were treated in our center: 443 with stent graft placement, 158

medically, and 36 surgically. More than three quarters of the patients
were referred from various hospitals throughout China for their
complicated conditions, making up a large number of the patients
managed at our institution. Among the 443 cases, 112 were in the
acute phase, 196 were in the subacute phase, and 135 were in the
chronic phase. The acute phase was defined as within 2 weeks after
symptom onset; the subacute phase, as the following 2-month period;
and the chronic phase, as anything thereafter. The indications for
endografting are listed in Table 1.5 RTAD developed in 11 patients
(8 men, 3 women; mean age, 43!8 years; range, 32 to 53 years)
intraoperatively or postoperatively, accounting for 2.5%. Of these
patients, 10 underwent primary stent grafting during the subacute
phase and 1 (patient 8) in the chronic phase after 10 years of medical
treatment. Their clinical characteristics are shown in Table 2.

Stent Graft System
The Talent stent graft system (Medtronic, Minneapolis, Minn) was
used in all 11 patients. It consists of a segmental nitinol stent
skeleton covered with polyester (Dacron) and a straight nitinol
connecting bar longitudinally linking the stent graft and preventing
twisting or kinking. It has a proximal bare spring with strong radial
force for strengthening its fixation and preventing migration. The
delivery system contains a covering sheath and a placement catheter
over which the self-expanding stent graft was compressed. Deploy-
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Aortic wall fragility

HTADs are associated with
retrograde  dissection and
stent-induced new entry tear

Dong Z et al. Circulation 2009

Genotype-surgical phenotype correlation
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No abnormality

FBN 1

FNA 1 null

TGFBR2

TGFBR1

SMAD3

COL3A1 null

COL3A1 large amino acid substitution

Clinical series of TEVAR for MFS

Adapted from Bockler D et al. Gefasschirurgie 2017

Author n Prior 
Repair

PLZ 
Zone 0-2

Retrograde
Dissection

30-day 
Mortality

Type IA 
endoleak

Follow up
(months)

Reintervention

Endo Open

Akin et al (2008) 8 83% ns ns 0 0 63 0 38%
N ordon et al (2009) 7 100% 6 (86%) ns 14% 0 16 17% 0
Geisbusch et al (2008) 6 50% 2 (30%) ns 0 17% 33 15% 0
Botta et al (2009) 12 100% ns ns 0 8% 31 8% 8%
M archeix et al (2008) 15 73% 2(15%) ns 0 27% 25 20% 30%
W aterm an et al (2012) 16 94% 4(25%) ns 6% 19% 9 20% 45%
Eid-Lidt et al (2015) 10 50% ns ns 10% ns 60 30% 0
H uu et al (2022) 37 13 (50%) 6 (15%) ns 5.5% ns 36 14% 45%

Total 69 5% 19% 32 20% 22%

• Cook patient-specific TAAA platform

• Cook t-Branch®  / TAAA+®  

• Gore TAMBE®

• Artivion E-nside® TAAA 

• Medtronic Valiant® TAAA

Off-the-Shelf Patient-Specific Indications

• FL enlargement post TEVAR 
• Symptomatic/ contained 

ruptured aneurysm
• Stent-induced new entry 

tear
• Reoperative repair after 

open DTA/TAAA repair
• Hostile surgical anatomy
• High clinical risk or 

complicated course 
following prior repair

FB-EVAR indications in patients with HTADs

FB-EVAR in patients with HTADs
• 857 patients treated by FB-EVAR (543 Extent I-IV TAAAs)
• 15 patients (1.7%) had confirmed HTADs (8 male, median age 

58 years-old (IQR, 49-70)
- Marfan Syndrome, 9 
- Loeys-Dietz Syndrome, 4
- vascular Ehlers Danlos Syndrome, 1
- Extent II TAAA in 12, Extent III TAAA in 2, Extent IV in 1

• No mortality
• Length of stay, 6±4 days
• Median follow up, 20 months
• Three patients (20%) required secondary interventions

Ribe L (Oderich G) et al. Ann Surg 2024 (under review)

8.5 cm

Celiac axis (TL)

SMA (TL)

Renals (FL)

• 52-year-old man with LDS
• 8.5-cm Extent II TAAA
• Multiple complications 

from total arch repair: 
cardiac arrest (x2), 
respiratory failure (trach), 
temporary dialysis, 
L below knee amputation

• Stable CHF with EF 40%
• Moderate COPD
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• 427 FB-EVAR patients

• 17 (4%) had HTDAs
- Mean age, 51±8 years-old
- 1 arch, 16 TAAA
- Technical success 100%
- No mortality

• Mean follow up, 3.4 years
- Reintervention in one patient

Clough R et al. Ann Vasc Surg 2007 

Endovascular Repair of Thoracoabdominal
and Arch Aneurysms in Patients with
Connective Tissue Disease Using Branched
and Fenestrated Devices

Rachel E. Clough, Teresa Martin-Gonzalez, Katrien Van Calster, Adrien Hertault,
Rafa€elle Spear, Richard Azzaoui, Jonathan Sobocinski, and St"ephan Haulon, Lille, France

Background: Prophylactic open surgery is the standard practice in patients with connective tis-
sue and thoracoabdominal aortic aneurysm (TAAA) and aortic arch disease. Branched and
fenestrated devices offer a less invasive alternative but there are concerns regarding the dura-
bility of the repair and the effect of the stent graft on the fragile aortic wall. The aim of this study is
to evaluate mid-term outcomes of fenestrated and/or branched endografting in patients with con-
nective tissue disease.
Methods: All patients with connective tissue disease who underwent TAAA or arch aneurysm
repair using a fenestrated and/or branched endograft in a single, high-volume center between
2004 and 2015 were included. Ruptured aneurysms and acute aortic dissections were excluded
from this study, but not chronic aortic dissections.
Results: In total, 427 (403pararenal andTAAAs, and 24 arch aneurysms) endovascular interven-
tions were performed during the study period. Of these, 17 patients (4%) (16 TAAAs, 1 arch) had
connective tissue disease. All patients were classified as unfit for open repair. The mean age was
51± 8 years. Thirteen patientswith TAAAwere treatedwith a fenestrated, 1with a branched, and 2
with a combined fenestrated/branch device. A double inner branch device was used to treat the
arch aneurysm. The technical success rate was 100% with no incidence of early mortality, spinal
cord ischemia, stroke, or further dissection. Postoperative deterioration in renal function was seen
in 3 patients (18.8%) and no hemodialysis was required. The mean follow-up was 3.4 years (0.3e
7.4). Aneurysm sac shrinkage was seen in 35% of patients (6/17) and the sac diameter remained
stable in 65% of patients (11/17). No sac or sealing zone enlargement was observed in any of the
patients and therewere no conversions to open repair. Reinterventionwas required in 1 patient at 2
years for bilateral renal artery occlusion (successful fibrinolysis). One type II endoleak (lumbar) is
under surveillance and 1 type III (left renal stent) sealed spontaneously.One patient died at 2 years
after the procedure from nonaortic causes (endocarditis).
Conclusions: The favorable mid-term outcomes in this series that demonstrate fenestrated
and/or branched endografting should be considered in patients with connective tissue and
TAAA and aortic arch disease, which are considered unfit for open surgery. All patients require
close lifetime surveillance at a center specializing in aortic surgery, with sufficient experience in
both open and endovascular aortic surgery, so that if endovascular treatment failure occurs it
can be recognized early and further treatment offered.
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Aortic Center, Hôpital Cardiologique, CHRU de Lille, Lille, France.

Correspondence to: St"ephan Haulon, MD, PhD, Aortic Centre,
Chirurgie Vasculaire, CHRU de Lille, INSERM U1008, Universit"e Lille
Nord de France, Lille Cedex 59037, France; E-mail: stephan.hau
lon@chru-lille.fr

Ann Vasc Surg 2017; 44: 158–163
http://dx.doi.org/10.1016/j.avsg.2017.05.013
! 2017 Elsevier Inc. All rights reserved.
Manuscript received: December 20, 2016; manuscript accepted: May 11,
2017; published online: 22 May 2017

158

TAAA/arch branch for HTADs

EVICTUS STUDY
EndoVascular Intervention in patients with 

Connective TissUe diSease

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

China and New Zealand
NEW ZEALAND

Olsson KW et al. JAMA Surgery 2023 

• 171 patients with underlying 
HTADs treated in 18 centers by 
endovascular repair of TAA/ TAAAs 
(2005-2020)

• 152 (89%) had chronic post-
dissection and 19 (11%) had 
degenerative aneurysms

• 16% of all procedures performed 
in patients with HTADs

EVICTUS study

83%

10%
7%

Marfans Syndrome, 142
Loeys-Dietz Syndrome, 17
Vascular Ehlers Danlos Syndrome, 12

Olsson KW et al. JAMA Surgery 2023 

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 81% 88% 50%

Dissection 90% 88% 75%

Degenerative aneurysm 10% 12% 25%

Emergency indication 40% 24% 75%

Olsson KW et al. JAMA Surgery 2023 

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 17% 47% 34%
Parallel grafts 3% 0% 0%
Debranching 31% 12% 17%

• 30-day or in-hospital mortality: 3%
• Primary technical success: 98%

• Stroke: 6%
• Spinal cord injury: 0.5%
• Renal impairment: 1.5% 

Olsson KW et al. JAMA Surgery 2023 
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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 

Patient survival
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4.7 years

Olsson KW et al. JAMA Surgery 2023 

Remote dissection with landing in 
native aorta

3-years…
65-M with MFS

Treatment selection

F R A
FRAIL RISK ANATOMY GENETIC LIFE 

EXPECTANCY

Open No Low Any Any >10 years

Endovascular Any Any Suitable Selected ≷10 years

Non-Operative Super Prohibitive Poor - Short (<1-2y)

Gi LE

Conclusion
• Open surgical repair remains the gold standard for CTD 

patients 
• FB-EVAR experience is limited, but this should be 

considered in high risk patients and those who need 
redo TAAA repair

• The ideal patient has sealing zones based on open 
surgical grafts

• Preliminary experience shows high technical success 
and low mortality

• Limitations remain access, cost, reinterventions and 
need for surveillance

Thank You!

gustavo.oderich@uth.tmc.edu
go4aorta@gmail.com
@GustavoOderich

go4aorta


