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Endovascular Alternatives
for the arch

» Hybrid repair

* Chimps and snorkels
* Branched
 Fenestrated

« Scalloped
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Application of the Bolton Relay Device for
Thoracic Endografting In or Near the Aortic Arch

Vincent Riambau, MD, PhD"

Vascular Surgery Division, Thorax Institute, Hospital Olinic of Barcalona, Barcelona, Spain

Abstract

Endovascular correction of aortic arch pathology re-
mains a challenge, with a variety of technigues
posed the year | and en-
; he probability of ful result. A variety of
pp hes have been developed in order to deal with
the aortic arch pathology and its idiosyncrasies. We re-

wiew for the repair
of aortic arch pathols . with
al aortic arch surgery, foll d by hybrid

and those along the endovascular spectrum (parallel
and fenestrated endografts, scalloped endografts,
and ding and new L hed end fts). We fin-
ish with an overview of all the Bolton Medical (Barce-
lona, Spain and Sunrise, FL, USA) thoracic platforms.
Endovascular techniques show acceptable results in
selected cases. Both | Bolton Relay config
with and without a bare stent] offer conformabil-
ity and accuracy on deployment with very low rates of
stroka. i and scalloped desig also usa-
ful for selected cases. Ascending and branched Bolton
devices are very Latf for a sari full
endovascular approach to the aorta.
Comyright © 2015 Science International Carp.
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Introduction: Aortic Arch-Related Pathologies

There are an increasing number of patients with
thoracic aortic pathology. Enlargement of the thorac-
ic aorta is an increasingly recognized condition that

is usually diagnosed incidentally on imaging studies
parformed to evaluate unrelated conditions. Main
pathologies of the thoracic aorta, including the arch
section, include aneurysms (and sometimes pseudo-
aneurysms), dissections, penetrating ulcers, and in-
tramural hematomas (IMHs).

Aneurysms along the arch often dewelop over
many years without symptoms; however, they are a
serious pathology, with an inddence around 5 to 10
casas per 100,000 patients/year [1]. Arch aneurysms
are dangerous health issues, which often require ur-
gent surgical interventions. The prevalence of arch
aneurysms may be at least 3-4% of patients older
than 65 years. Aortic ansurysms ara the 18th laading
cause of death in the USA and the 15th among indi-
viduals older than 65 years. Aortic aneurysms cause
about 13,000 deaths per year in the USA [2]. Thoracic
aneurysms are mainly caused by atherosclerosis and
othar degenerative diseases of the aorta, and have
been historically treated with highly invasive surgery.
Due to the significant risks associated with thoracot-
omy, altemative approaches to treat aortic disease
have been developed.

Aortic dissections are relatively uncommaon, with
a documented incidence of 10-20 cases per million
population per year [2]. However, aortic dissaction
is a serious health condition, with extremely high
mortality rates, affecting both young and elderly
people. Reported incidence rates are probably
underastimates of the true incidence, because of
difficulties in diagnosis (sympt: of aortic dissection
may mimic those of other diseases, often leading to
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Concept of Proximal Scallop

* Increase proximal
landing zone

* Improve proximal
sealing (inner
curvature)

» Keep SAT perfused

* Avoid debranching,
single branch or
chimney
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Patient Clinical
Requirements

« Patients with a thoracic aortic
aneurysm with a proximal
landing zone of <20 mm (inner
curvature)

« Patients with a significant
angulation of the arch that need
a longer length of landing zone
for adequate graft apposition
and seal
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Patient Clinical
Requirements

« Patients with a thoracic aortic
aneurysm with a proximal
landing zone of <20 mm (inner
curvature)
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« Patients with a significant
angulation of the arch that need
a longer length of landing zone
for adequate graft apposition
and seal
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Scallop graft technology

 Stent graft based on the CE-
marked custom-made Relay
Plus scalloped stent grafts: I

o Self-expanding nitinol stents sutured | L
onto polyester vascular graft fabric E 5 |
with a curved nitinol spine along the &
length of the graft to provide support :

o Radiopaque end markers and in
addition are four more markers
delineating the position of the scallop |

/\/\/
/\\/f’“

o Scallop width up to 22mm e

..—

o With or Without Proximal bare stent

\ i - _\__. e
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Scallop graft te€hnology

* Delivery System consists of a series of
and

coaxially =~ arranged  sheaths
catheters: PN

T
* A “stiff” hydrophilic| introducer to deliver the device
through the iliac arter .,
. A flexible sheath (16mMm width) containing the stent graft
that allows the device to track through the tortuous course

of the thoracic aorta
it helps in cases in which proximal

 Tip capture -
readjustment is required

» 22-26 F (OD) delivery system
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Global Clinical Experience

- 260 patients world wide
- All custom made devices

CLINIC
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Published Clinical Experience (1)

Endovascular treatment of thoracic aortic aneurysms
with a short proximal landing zone using scalloped
endografts

Ali Alsafi, MBBS, BSc (Hans)," Colin D, Bicknell, MD, FRCS,"* Nung Rudarakanchana, PhD, MRCS,"
Elika Kashef, FRCR, MRCS,* Richard G. Gibbs, MD, FRCS,™* Nicholas J. Cheshire, MD, FRCS,"

Michad P, Jenkins, BSc, MS, FRCS, FRCS (Gen Surg), FEBVS, "~ and Mohamad Hanady, FRCR, EBIR,>"
Lamdon, Ussited Kingiom

Backgrousnd: The saitability of the proximal landing zone remains one of the main limitations o thomcic endovascular
aortic repair (TEVAR). The advent of costom-made scalloped stent grafis widens the endovascular options for patients
with challenging anatomy. The objective of this study was to present our early and midterm rembts of costom-made
scalloped thomci stent grafis,

Methods Prospectively acquined data relating to patient demographics, pmcedume details, dinical outcome, and compli-
cations were analyred. In addition, we analyred preoperative and postopemtive computed iomaography scans m evaluate
anenrysm morphology, gaft placement, side-vessel patency, and endoleaks.,

Results: Twenty-ane patients with a median age of 71 years (range, 35-81 years) onderwent custam-made sealloped
TEVAR, eight of wham had a concomitart hybrid repair. Procedural success was achieved in all cases, Proximal seal was
achieved in all cases, with no type | endaleaks, There were no cases of rerograde dissection and no conversons o open
repair, The median follow-up period was 36 weeks( range, 3-183 weeks ). Two patients died in the bospital, Three patients
suffered a stroke. Three patients had a type 11 endoleak, one of whom had significant sac enlargement requiring
reintervention. One patient had a type 111 endoleak requiring reintervention. There were no cases of graft migration.
Comclug o Our midterm results show that costom-made scalloped TEVAR is an acceptable treatment of thomcic aortic
aneurysmswith a short proximal landing mone, Longer term outoome data ane required o establish wider use of scalloped

thoracic endografts., (] Vasc Sung 2014 m:1-8.)

Thomdc endovasaubir aortic aneurysm repair {TEVAR)
is an esmblished treament of thomdc aortic disease in
both the acure and elective s:tting." TEVAR is ssociated
with lower early morwality and morbidity compared with
open surgical repair, making it an arractive therapeutic
option.” ™

From e Deparmmen: of Inrerentional Radiology” and Tmpenal Vascokr
Urir” Impesial Colkge Heabhare NHS Trmr, S Mary's Hospiral;
and the Depanment of Sargery and Cances, Impemal College London.

Ths soady was finded in pars by the Imperial College Healthcare Tirost
and she Nasonal Inainare for Halth Resasch diroogh the Comprehen
srve Biomedical Research Cenme,

Auhow conflicr ofineresr: G D B received pesenmrion  navel and aorderen e
fezs fom Bolon Medical MR received presenmarion, oravel, and
conference fes from Bolon Medicd, RG.G. received presentason,
mravel, and confrence fes fom Bolon Medical MH. & an advisory
consulrant 1o Balron Medical.

Preserwed a5 a poster ar the Barish Sociery of Inmrensiond Radickogy,
Birmingham, United Kingdom, Mowember 13.15, 2013; and pamial
rembs presenid as an e poster at Conmmwersy and Updares in Vascular
Sasgery, Paris, France, January 2334, 2014,

Repént reqasts: AR Akafi, MBRES, BS: (Hom), Deparment of Inerven
sional Radickogy, Tmperial College Fleakham NHS Trst, S Mary's
Haogpiml, Prazd S, London W2 INY, United Kingdom (2 mail: Al
ala fil) 3alumni imparial ac k).

The edimors and swewers of this arscle hawe 0o selewans finandal rea son ships
o disdose per the TWS palicy tha requines reviesrers o decline review of any
manmsapr fr which dhey may have a conflicr of inmenesr,

0741-5214

Copyright & 2014 by the Sociery for Vascolar Sargery.

hp: 101

dx doi.ong, /10 va 20 14 08 062

Alsafi"Ay etal; J Vasc Surg. 2014

The feasibiliry of TEVAR i determined by several
amatomic factons, inchiding landing zones. Adequate prox-
imal and distal hnding zones of healthy aorta are manda-
tory for endovascular wearment to prevent stent graft
migmtion and o reduce the sk of endoleak.

Scalloped cndografts arc onc swarcgy in overcoming
the problem of a short proximal landing zone. These are
custom-made covered stent grafis with a scallop designed
o accommodate the origin of a supm-asmic vessel, which
would ctherwise be covered or requine revasculanization,
Most often, the proximal scallop s 1o the left subdavian
artery (LSCA), bur it has also been successtully used to
accommodare common carotd and innominare vessels
cither with extra-anatomic bypass for covered vessels or
by use of fenesrated grafis & an alvernative ™ Distal ceiac
and superior mesenteric armery saallops have ako been
describved, '

In this paper, we discuss our early and midtermn out-
comes using TEVAR with a proximal scallop or fenestra-
tion in treating thoracic aomic disease with inadequate
proximal landing zanes.

METHODS

All cases were discussed ar our spedalist vascular muld-
disciplirary team meeting before ther surgery. Our proto-
cal was to sdect TEVAR with a custom-made scalloped
stent graft in patents with a thomdc aortc aneurysm
with a proximal landing zone of <20 mm (= measured

T
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Demographics and comorbidities
Ne2t o ol

Age years, (range) 71 (35-81)
Sex

Male 9

Female 12
Hypertension 14; 67%
Smoking history 12; 57%
Diabetes mellitus 1; 5%
COPD 5; 24%
Renal insufficiency 4; 19%
Coronary artery disease (CAD) 4; 19%
Previous MI 1; 5%
Previous cardiac surgery/intervention 9; 43%
Initial presentation with acute aortic syndrome 5; 24%
Previous infrarenal aortic surgery 2; 10%
Previous open thoracic aortic surgery 3; 14%

TAlsafi A, Bicknell CD, Rudarakanchana N, Kashef E, Gibbs RG, Cheshire NJ, Jenkins MP, Hamady M. J Vasc Surg. 2014 Dec;60(6):1499-506. doi:

10.1016/j.jvs.2014.08.062.
r
CLINIC
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Overall Results

N =21
* Technical success 100%
30 day mortality 9.5% (2 cases with hybrid procedure)
 Seal and endoleaks:
- 100% seal achieved in all cases
- Endoleak:
Type | = 0/21
Type Il > 2/21 (one treated at 52 weks / neo-innominate scallop)

* Migration 0%

* Stroke 3/21 (14%) - [arch hybrid, a visceral hybrid, stand-alone scalloped TEVAR]
» Paraplegia 1/21 (7,7%) - [visceral hybrid]

* Vessel patency 100%

Alsafi A, et al, J Vasc Surg. 2014 Hospital Universitari



J Results in patients with Scallop

TEVAR only

N=13

* Follow- up - median 53 weks (6-120)

« Technical success 100%

« Seal and endoleaks: 100% seal & 0% endoleaks
* Migration 0%

» Stroke & death at 6 months - 1/13 (7.7%)

* Paraplegia 0%

« 30-day Mortality 0%

« Conversion or re-intervention rate 0%

» Vessel patency 100%

» Retrograde dissection 0%

Alsafi A, et al, J Vasc Surg. 2014 Hospital Universitari



B pyblished Clinical Experience (2)

Eur J Vase Endovase Surg (2015) m, 1-7

Proximal Scallop in Thoracic Endovascular Aortic Aneurysm Repair to
Overcome Neck Issues in the Arch

I. Ben Abdsllah *, S. B Batti *°, M. Sapoval ", M. Abou Rjeli *~, 1-N. Fabiani ™, P. Julia ™, 1-M. Mlsmc ™~
“Semvice de Chinurgie Candague et Vasoubie: — Hipital Eurcpden Georges Pompidon, AP-HF, Pads, Fanoe

B Sendve de Radhoingie Inenantornele — HpIa | Eunpben Googes Pampicas, APHP Pais, Fanoe
* Uriversind Fark-Descartes, Faculid de Médeche, Fads, France:

WHAT THIS PAPER ADDS

Prooimial scalloped stent grafts appear to be an effective additional tool for TEVAR when dealing with short or
angulated proximal necks. More prospective and multicentre studies have been initiated to confirm these
results.

Objective: To evaluate initial experience with a custom made proximal scalloped stent graft for thomcic
endovasoular aortic repair (TEVAR) of aortic aneurysme involvng the anch.

Methods: Between September 2012 and Nowember 2014, patients presenting with a thorace aortic aneurysm
(TAA)} with short or angulated neck were selected for treatment by custom made proximal scalloped Relay Plus
stent grafts (ABS Bolton Medical, Barcelona, Spain). Prospectively acquired data relating to patient demograp hics,
procedure details, clinical outcomes, and complications were analyzed retrospectively.

Results: Ten selected patients [50% male, mean age 77 + 8 years) were treated using a thoracic custom made
Relay Plus stent graft, three of whom underwent additional cervical supra-aortic trunk revascu larizations. TAA
were fusiform in four cases, sacoular inthree, and three patients were treated for proximal type | endoleaks after
previous standard TEVAR. The graft was landed in ne 2in3 cases, in zone 1in 4 cases, and in zone 0 in 3 cases,
The custom made scallop was dedgned to preserve flow in the left subdavian artery in three patients, in the left
common carotid artery in four, and in the innominate artery in three No proximal type | endoleak ocourred and
proximal sealing was achieved in all cases, with apechnical success rate of 100% . All targeted vessels were patent.
During a mean follow up of 12 £ 5 months, noconversion to open surgical repair and no aortic rupture o curred.
One patient died pogt-operatively from myocardial infarction and one patient suffered a stroke with complete
recovery. One patient had a distal type | endoleak on the & month CT scan and ks scheduled for distal extension.
Mo paraplegia, retrograde dissection and no other aortic related complications were recorded.

Concusions: Proximal scalloped stent grafts appear to be an effective additional tool for TEVAR of TAA when
dealing with short or angulated proximal necks.

4 2015 European Society for Vascular Surgery Published by Elevier Ltd. All rights reserved.

Article history: Received 15 April 2015, Accepted 13 September 2015, Awvailable online X00(

Keywords: Aortic, Arch, Aneurysm, Endovascular repair

arch. During the |ast decade, short neck ksues in TEVAR led

surgeons to develop alternative technigues, such as hybrid

INTRODUCTION arch repair with supra aortic debranching.” chimneys,®
Although thorack endovascular aortic repair [TEVAR) Is now fenestrations,” and branches.” However, these procedures
an established treatment for descending aortic aneurysms, are still under evaluation and their results have been
it Is not so clear when considering the aortic arch. Man- controversial ™’ In the era of exclusive endovascular solu-
agement of the prosimal landing @ne remains challenging tions for aortic arch lesons, stent grafts designed with a
in cases of short prostimal neck and severe angulation ofthe  Proximal scallop may provide an interesting approach. The
concept of the prosimal scallop aims to increase the pros-

* Corresponding ot MOL-PH en Chirurge Vasculdre, Serdce oo imal landing zne in the inner curvature of the arch without

(Chirurgie Cardiaque et Vasoulaie, HE pal Eurapéen Geoges Pompidou 30,
rug Lehlane — 75908 Paris Cedex 15, Franoe.

Emall addresc pan-marcabsac@egpaph i {10 Alod.

107S5884 4 2015 Eumpean Sockey for Vasoular Surgeny. Pubilished by
[Elsevier Lid. All nights reserved.

bty febe d ol ongy 10, 1016/) efe 2015 09017

BAe}n Abdallah I, et al.

compromising supra aorthc trunk (SAT) patency, thereby
reinforcing prosi mal sealing at its weakest point. This study
reports a single center experience using a custom made
proximal scalloped stent graft for TEVAR of aortic anew-
ryzms imvolving the arch.

Eur J Vasc Endovasc Surg, 2015
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Demographics and comorbidities

Table 1. Patient demographics and comorbidities, N = 10 (%).

Median age (range), years
Sex
Male
Female
Comorbidity, n (%)
Hypertension
Diabetes mellitus
Smoking history
CAD
COPD
Chronic renal failure

77 (66—90)

5
5

10 (100)
1 (10)
4 (40)
2 (20)
1 (10)
3 (30)

Previous open thoracic aortic surgery
| Previous TEVAR (3 type | endoleak)

Previous infra renal aortic surgery

Ben Abdallah I, et al. Eur J Vasc Endovasc Surg, 2015

3 (30)



Overall Results

Death  (Ml) 1 (10)
Stroke  (Full recovered) 1 (10)
Paraplegia 0 (0)
Retrograde dissection 0 (0)
Endoleaks

Type |

Proximal 0 (0)

Distal (Fixed) 1 (10)

Type Il 0 (0)

Type llI 0 (0)
Re-intervention 0 (0)
Follow up in months, median + SD 12+ 5

CLINIC

Ben Abdallah I, et al. Eur J Vasc Endovasc Surg, 2015



Overall Results

REDO surgery for a Type la endoleak
et

ﬁﬁ'éh,;e1pra, "

CLINIC
Ben Abdallah I, et al. Eur J Vasc Endovasc Surg, 2015
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Technical Tips

* GA

« Cut down vs percutaeous/
Heparinization/ ACT
monitoring

e Left brachial catheter

e |dentify the target vessel
* LAO (level distal marker
positioning)
* Arch AP/RAO (clock
orientation)

« BP control or rapid pacing
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Summary
/] .-

"« Scalloped endograft represents a safe and
effective endovascular alternative for arch
pathology

J. The technique is simple and accessible with
limited maneuvers in the arch and SAT

,* Long term data are required to confirm his

durability
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