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What is the best Treatment of
Arch aneurysms?

Sonia Ronchey MD, PhD
San Filippo Neri Roma
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* FIRST IN MAN NEXUS DEVICE






| Current and future perspecu‘ves in the repair
\ of aneurysms involving the gortic arch
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Arch Repair - Adjuncts

* Trackability (Trough & Trough,double stiff wire, wire
fixed in the ascending)

* Controlled Hypotension (Cardiac Pacing, Adenosine,
IVC ballooning)



ENDOVASCULAR OPTIONS

-~ * HYBRID TREATMENT
— SURGICAL DEBRANCHING + TEVAR

* ENDOVASCULAR TREATMENT
— CHIMNEY

— BRANCH/FENESTRATED



DEBRANCHING

Great Vessel Management for Endovascular Exclusion
of Aortic Arch Aneurysms and Dissections

P. Bergeron,'* N. Mangialardi,” P. Costa,’ P. Coulon,' V. Douillez,' E. Serreo,”
I. Tuccimei,” C. Cavazzini,” F. Mariotti,” Y. Sun' and J. Gay'

Eur ] Vasc Endovasc Surg 32, 3845 (2006)




INTRAOPERATIVE COMPLICATIONS
TEVAR RELATED

Mortality 0-25%
Malapposition 0.7-2.0%
Misplacement/Migration 0/30%
Type | e-leak 5-20%

Retrograde dissection 0.5-6.8%
Infolding 0.15%

Stroke 0-18,6%

Literature Review



CHIMNEY




Debranching + Chimney
For a ruptured Aneurysm




DO THEY WORK?

Chimney Technique for Aortic Arch Pathologies:
An 11-Year Single-Center Experience

Nicola Mangialardi, MD; Eugenia Serrao, MD; Holta Kasemi, MD; Vittorio Alberti, MD;
Stefano Fazzini, MD; and Sonia Ronchey, MD, PhD

Department of Vascular Surgery, San Filippo Neri Hospital, Rome, Italy.

* TECHNICAL SUCCESS 39/39 100%
* MORTALITY 4  10.2%

* PROCEDURE REL COMPLICATIONS 4 10.2%
MINOR STROKE (2 RUPT-1 ELECT) 3
PARAPARESIS 1

EARLY TYPE | EL 0
J Endovasc Ther, 2014;21:312-323



OS & T1EL Gutters

Ann Vasc Surg. 2018 Jan,46:285-288. doi: 10.1016/].aveg.2017.07.018. Epub 2017 Jul 21.

"Over-SIRIX": A New Method for Sizing Aortic Endografts in Combination with the Chimney
Grafts: Early Experience with Aortic Arch Disease.

Fazzini 51. Ronchey Sz. Orrico ME. Martinelli 03. Alberti ‘ufg. Praguin Bz. Mangialardi N2,

I+ Author information

Abstract
BACKGROUND: Large gutters after chimney procedures are one of the main causes of type | endoleak (EL-I). This study aims to evaluate a

new tailored planning named "Over-SIRIX," based on Osirix Imaging Software, to choose the correct main graft oversizing in order to
minimize EL-I incidence.

METHODS: From 2008 to 2015, 34 patients were treated with parallel grafts for aortic arch diseases at our institution. The study included 22
patients with single stent and antegrade flow configuration; they were divided into 2 groups (PRE- and POST-"Over-SIRIX"). "Over-SIRIX"
was carried out in the retrospective group (PRE-"Over-SIRIX"), and it was used to plan the endovascular procedure in the prospective group
(POST-"Owver-SIRIX"). Through the multiplanar reconstruction (MPR) of the preoperative computed tomography angiography (CTA), the
proximal neck of the chimney grafts was studied. Stent and endograft configurations were drawn in order to minimize the "gutters." To obtain
the ideal main graft sizing (I-Size), a formula was used by adding the custom sizing (C-Size) to the disease oversizing (D-Over). The same
MPR imaging was evaluated on postoperative CTA to study gutters area and presence of EL-I.

RESULTS: The mean |-Size was 41.67 mm that was equivalent to an ideal oversizing of 19.3% (range 10-28%). The gutters area decreased
from 7.3 to 1.7 mm? {PRE/POST) and EL-I rate from 28.5% to 0% (PRE/POST). Gutters area bigger than 7.5 mm? and planning made
without "Over-SIRIX" were significantly associated (P < 0.05) to EL-1.

CONCLUSIONS: "Over-SIRIX" appears to be a feasible method to customize planning during chimney technique, reducing the risk of EL-|
which is significantly related to the presence and size of the gutters.



European Multicenter Registry for the Performance
of the Chimney/Snorkel Technique in the Treatment
of Aortic Arch Pathologic Conditions

Michel J. Bosiers, MD,* Konstantinos P. Donas, MD,* Nicola Mangialardi, MD,
Giovanni Torsello, MD, Vincent Riambau, MD, Frank J. Criado, MD, Frank J. Veith, MD,
Sonia Ronchey, MD, PhD, Stefano Fazzini, MD, and Mario Lachat, MD

95 PTS > 48 EMERGENCY

 TECHNICAL SUCCESS 89.5%

* 30 DAYS MORTALITY 9.5%
(NONE AORTA RELATED)

* TYPEIEL 10.5%
(SOLVED SPONTANEOUSLY 50%)

 PRIMARY PATENCY 98%

* INTERVENTION RATE 5.8%
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FENESTRATED / BRANCH DEVICE

* EARLY/MID STAGE
* NO LARGE COHORT STUDY

* NO LONG TERM DATA AVAILABLE

* CENTER AVAILABILITY



FENESTRATED / BRANCH DEVICE

ARCH SHAPE (orientation)

TARGET VESSELS ANGULATION
TARGET VESSELS HEALTHY SZ (20 MM)
HIGH VEL/BLOOD VOL/SHEAR STRESS
THREE DIMENSIONAL MOVEMENTS
PROXIMITY TO CORONARY & A-VALVE



Global experience with an inner branched arch endograft

COOK’
Stéphan Haulon, MD, PhD,” Roy K. Greenberg, MD," Rafaélle Spear, MD," Matt Eagleton, MD,
Cherrie Abraham, I'»’.T_D“ Christos Lioupis, MD," Eric Verhoeven, MD_, PhD." Krassi Ivancev, MD,* |
Tilo Kélbel, MD, PhD,' Brendan Stanley, MD,* Timothy Resch, MD,"” Pascal Desgranges, MD, PhD,’

Blandine Maurel, MD,* Blayne Roeder, PhD,’ Timothy Chuter, MD," and Tara Mastracci, MD"

Conclusions: OQur preliminary study confirms the feasibility and safety of the endovascular repair of
arch aneurysms in selected patients who may not have other conventional options. Clinical trial regis-
tration information: Thoracic IDE NCT00583817, FDA IDE# 000101. (J Thorac Cardiovasc Surg
2014;148:1709-16)



Global experience with an inner branched arch endograft

COOK’

Stéphan Haulon, MD, PhD,” Roy K. Greenberg, MD," Rafaélle Spear, MD," Matt Eagleton, MD,
Cherrie Abraham, MD," Christos Lioupis, MD," Eric Verhoeven, MD, PhD." Krassi Ivancev, MD,*
Tilo Kélbel, MD, PhD," Brendan Stanley, MD,* Timothy Resch, MD," Pascal Desgranges, MD, PhD,’
Blandine Maurel, MD,* Blayne Roeder, PhD,' Timothy Chuter, MD,* and Tara Mastracci, MD"

38 PTS
ASA IlI/IV 89.5%

ASSOC STERNOTOMY (1)
30 DAY MORTALITY (5)

SYSTEMIC COMPLIC (17)
CEREBR COMPLIC (6)
STROKE 1
EARLY SEC PROC (4)

Conclusions: OQur preliminary study confirms the feasibility and safety of the endovascular repair of
arch aneurysms in selected patients who may not have other conventional options. Clinical trial regis-
tration information: Thoracic IDE NCT00583817, FDA IDE# 000101. (J Thorac Cardiovasc Surg
2014;148:1709-16)



Global experience with an inner branched arch endograft

LEARNING CURVE

COOK’

MEDICAL

TABLE 6. Comparative analyses between first 10 patients (early experience group) and next 28 patients (late experience group)

Early experience (n = 10)

Late experience (n = 28) P ?alml

Early mortality
Overall mortality

Type 1 endoleak

Intraoperative complications

All secondary procedures

Early secondary procedures for endoleak

All secondary procedures for endoleak
ransient 1schemic attack and strokes

Transient ischemic attack

Stroke

Operative time, min

Radiograph duration, min

Volume of contrast media injected, cc
Ascending aorta diameter >38 mm

3 (30.0; 0.0-60.0)
3 (30.0; 0.0-60.0)

3 (30.0; 0.0-60.0)
4 (40; 8.0-72.0)
4 (40; 8.0-72.00
2 (20; 0.0-46.1)
3 (30.0; 0.0-60.0)
0.0; 0.0-60.0
3 (30.0; 0.0-60.00
00
320 (271.5-360)

150 (136.0-220.0)
4 (40; 8.0-72.0)

2(7.1; 0-16.9) 066
6 (21.4; 5.9-36.9) 67

2(7.1; 0-16.9)
3 (10.7; 0.0-22.5)
3 (10.7; 0.0-22.5)

0(0)

U7 OU0-22, .
1 (3.6; 0.0-10.6) 019
2(7.1: 0-16.9 38

248.3 (199.0-270.0)
39 (30.0-59.4)
150 (86.0-206.25) 34

7 (25; 8.7-41.3) 37




Eur J Vasc Endovasc Surg

Editor’s Choice — Subsequent Results for Arch Aneurysm Repair with Inner

(2016) 51, 380—385

Branched Endngrafts,‘f‘f

R. Spear °, S. Haulon *, T. Ohki °, N. Tsilimparis %, Y. Kanaoka °, C.P.E. Milne °, S. Debus °, R. Takizawa °, T. Kolbel ©

Procedure
Length (min)
X-ray time (min)
Volume of contrast
(mL)
Early post-operative
Endoleaks
Secondary procedures
Cerebrovascular
events
Systemic
complications
Mortality
Follow up (n = 33)
Endoleaks
Secondary procedures
Mortality
Overall mortality
Group 1: early experience
Group 2: current study.

—-Q3
Gy G,.OJ or n [%)).
(n = 38) 52t
(n=127)

250 (210-330) g5 (232-360)
46 (32-84) 393 (34—61)
150 (95-207) 183 (120~290)
11 (28.9%) 3 (11.1%)

4 (10.5%) 4 (14.8%)

6 (15.8%) 3 (11.1%)
17 (44.7%) 13 (43.3%)

5 (13.2%) 0 (0%)

3 (9.1%) 2 (7.4%)

3 (9.1%) 2 (7.4%)

9(236%  137%)
study.”

35
.07
.03

.08
61
.60

J9

82
82
24
.02

CONCLUSION

The results of inner branched endograft repair of the aortic
arch in this contemporary series, from three centers expe-
rienced in performing the procedure, demonstrates an
improvement in patient outcome when compared with the
early global experience of the technigue published in 2014.
The results from this series confirm that inner branched
endograft repair of the aortic arch is a feasible option and
compares favorably with open surgery and hybrid repairs
for patients with significant comorbidities who are consid-
ered unfit for open surgery. No early mortality was
observed and technical success was always achieved in this
latest experience with strict adherence to the inclusion and
exclusion criteria.

MORTALITY
MORBIDITY

0%
43.3%



J Vasc Surn. 2018 Mar§7(3):685-653. doi: 10.1016/.jvs.2017.09.010. Epub 2017 Mowv 15.

Complex endovascular repair of postdissection arch and thoracoabdominal aneurysms.

Spear R', Hertault A”, Van Calster K, Setternbre N, Delloye M', Azzaoui R', Sobocinski J1, Fabre D7, Tyrrell M*, Haulon S°.

# Author information

Abstract
OBJECTIVE: We report our experience of the treatment of postdissection arch aneurysms and thoracoabdominal aortic aneurysms (TAAAS)
by endovascular repair using fenestrated and branched endografts.

METHODS: This study includes all patients presenting with chronic postdissection aneurysms =55 mm in diameter deemed unfit for open

surgery and treated by co pment strategies
including left subclavian art 19 POSt D|SseCt|On ArCh it were performed
before the complex endova cess, endoleaks,

target vessel patency, ane

RESULTS: We treated 40 TECH NICAL SUCCESS 93% 19 arch repairs using

inner branch endografts {o patients were treated
using both arch and TAAA IN HOSPITAL MORTALITY 4.7% ox aortic repair was
5 years (3.0-10.0 years). 5 5 93%, the median

procedure length was 240 STRO KE 4.7% Gy - l::rnzjl. The 30-

day and in-hospital mortalit

. v and occurred only
after TAAA repair. One stroke with partial recovery and one transient ischemic attack were observed (4.7%) after arch repair. Six early
reinterventions (14%) were performed: three for access complications, two to treat acute hemorrhage, and one to treat a type |l endoleak.
Median follow-up was 25.5 months {11-42.25 months). The 1- and 5-year survival rates were 90% and 76.4%, respectively. Late
reinterventions were required in eight patients, two in the arch group (to treat endoleaks at 3 and 33 months) and six in the TAAA group (2
iliac and 1 bifurcated endograft extensions, 2 additional renal stents, 1 inferior mesenteric artery embolization). Aneurysm diameter was
stable (72%) or shrank (23%) during follow-up. Enlargement was shown in two patients with endoleaks.

CONCLUSIONS: Complex endovascular repair of postdissection aneurysms is a safe procedure in patients deemed unfit for open surgery.
Our experience suggests that close follow-up is mandatory as secondary procedures are frequently required to completely exclude the false
lumen.
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TBE Device Clinical Trials Overview
Enrollment Complete — Pl Michael Dake

Zone 2 Feasibility Study

* 31 patients
enrolled

* Primary endpoints

— Successful access and
deployment of TBE

— Primary patency of side
branch assessed by
angiography at conclusion of
procedure

* Secondary endpoints

— One month Core lab analysis

e Side branch primary patency
assessed

e Device-related endoleaks

Zone 0/1 Early Feasibility Study

9 patients enrolled

Patients must be high risk for
open repair

Primary endpoints

— Successful access and deployment of TBE

— Primary patency of side branch assessed by
angiography at conclusion of procedure

Secondary endpoints
— One month Core lab analysis
e Side branch primary patency assessed
e Device-related endoleaks



Zone 0/1

Number of Enrolled Subjects 31 9
[Primary Endpoints (procedural)
Successful Access 100% 100%
Successful Deployment 100% 100%
Side Branch Primary Patency 100% 100%
Side Branch Primary Patency* 100% 100%
No Device-Related Endoleaks .\ .corooloine . 288%0 b odine o 100%

Slde Branch reported anytime during the 1 month window.

The one device related endoleak was a type lll endoleak
identified between the side branch and aortic components
at 1 month.



Summary of Preliminary
Results

Zone 2 Zone 1 Zone 0
100% Technical success for Zones 0-2
100% Survival at 1 month for Zones 0-2

Peri-Procedural Stroke
— 3.3%(1/31) Zone 2
— 22.2%(2/9) Zone 0/1

Side Branch Patency
— 3.3%(1/31) Zone 2 loss of patency
— No loss of patency in Zone 0



BOLTON DOUBLE BRANCHED
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Application of the Bolton Relay Device for
Thoracic Endografting In or Near the Aortic Arch

Vincent Riambau, MD, PhD’

Intraoperative

# Age/Sex Pathology Endoleak Complication

T B3
2 TaF
3 TAF
4 T
5 BAM
6 T
T
g b6
LA
10 B
11 FAfF
12 B3
13 7O
14 74/
15 81M
16 BAM
17 BAM
18 bAF
19 =M
20 o
21 5904
23 i
21 2
M 64T
25 TAF
26 T

TaA
TaA
TaA
TaA

Diszaction b

TaA
TaA
TaA
TaA
TaA
Tas
Tas
Tas
Tas
TaA
TaA
TaA

Diszaction

TaA

Diszaction .
Diszaction

oL
TaA
TAA
TAA
TAA

P SCA coverage”
L COCA dissaction!
L perfioration’

N

L EZEZEZA T EZEETEZTEZEZEZEEZEEZEEZEEZEZEZEEZEZE

24 PTS

R-LSA COVERAGE
L-CCA COVERAGE
L-V PERFORATION

AORTA, February 2015, Volume 3, Issue 1: 16-24



MEDTRONIC MONA LSA

* Flexible cuff “volcano” on main body
* 2 wire system

* Main system wire
e LSA branch thru & thru wire

* Precannulated LSA cuff
* Tip capture

* Diameters: 30 =2 46

* Lenght15cm



MEDTRONIC MONA LSA

9 patients at 3 sites

TECHNICAL SUCCESS 100%
PATENCY 100%
TIPE I/III EL 0%

Eric E. Roselli, MD Frank R. Arko Ill, MD

Cleveland Clinic Carolina’s Medical Center

Matt Thompson, MD

St. George’s
London, UK

Cleveland, OH, USA Charlotte, NC, USA
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Yokol et al

Fanel 2

Advantage of a precurved fenestrated endograft for aortic arch
disease: Simplified arch aneurysm treatment in Japan 2010 and 2011

Yoshihiko Yokot, MDD, Tekashi Azuma, MD, and Kenji Yemazeki. MI), PhD

Dbjectivie; We evaluaied the resulls of our previcus study imvestipalimg & pregusved fencsdraiod codogralf froat-
miznt for thomecic sorthe smeurysmes and eortic dissection exended 1o the aomic arch.

Medbods: From Febneary 2000 oo December J0LL m 55 Jepanese cengers, SEY patems (mean age, 737 = 9.4
vears) who required sient-graft lending inthe anmic arch were ereated with & precurved fenesoraved endogradt.
The device has 19 Tlimensional curved stend skelelon typees demilar o aoric arch confliguraticns and 8 grafl
fenestration cypes and ix 24 1044 mm in dizmeeter 2nd 16 o 20 cm long. The endografis were fabncated accond-
ing 10 preoperative J-dimensional compuisd iomographis images

Resulis: Tecknical and izitia successes were acheeved in 380 and 364 cases, respectively. Device proxineal end
was al wenes Do X in 363, 15, amd T patsents, respectively, Lesions” premirmal end manged fram zoned wa 3in 16
125, 195, and 44 paticets, regpeciively. The mean operaiive and Auorsssapss lmmes wens 18] = T6amd 26 1+ 13
min, regpecoively. The complicanoss incheded sroke (7 panens), permanent paralysis (3], and penoperative
death (6], Mo bramch ocslusion or prosimal migratios of e device cocurmed danng follw-up

Conclusionns; A precaevod lencudratod endopgral for endovascalar segsaic i aootic anch diseass resdered catbelos
manipulation simple and minimiecd cperative complcation risks, Althosgh mas! patenis bad inadesplc proa-
imel londing xone aned severely anglad complex configuraion, e monality and mechidity and satisfamory clin-
ical success were sarly outcomes, suggesting than this simplified weebment may be effective for sonic arch

disease, (] Tharss Cardhionass Soeg 200314551033
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Case Report of an Endovascular Repair of a Residual Type A
Dissection Using a Not CE Not FDA-Approved Najuta

Thoracic Stent Graft System

N. Mangialardi, MD, §. Ronchey, MD, A. Malaj, MD, M. Lachat, MD, E. Serrao, MD, V. Alberti, MD, and
S. Fazzini, MD

125

e: 426 x 233 , 611367 ( 55y, 55 @
e: 892 x 487 5.16 TOTAL BORY testa FERRARI -- contrastd
WW: 1125 30186
X Y: 127 px Value: -94. 3
5 mmY:-2.69 mm Z: -7

" Medicine = Volume 94, Number 3, January 2015




Case Report of an Endovascular Repair of a Residual Type A
Dissection Using a Not CE Not FDA-Approved Najuta

Thoracic Stent Graft System

N. Mangialardi, MD, §. Ronchey, MD, A. Malaj, MD, M. Lachat, MD, E. Serrao, MD, V. Alberti, MD, and
S. Fazzini, MD

Medicine * Volume 94, Number 3, January 2015
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RJV 7F INTRODUCER

FIAB CATH PACING RCA 6F INTRODUCER

FEN CATH

RBA 8F INTRODUCER
THROUGH/THROUGH

R/DOUBLE PROGLIDE
L/ SINGLE PROGLIDE
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OUR EXPERIENCE 6 CASES

* TECHNICAL SUCCESS 100%

* MORTALITY 0%

* MINOR STROKE 1%
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WHAT IS BEST...FOR ARCH LESIONS

* FOR ACUTE CASES - CHIMNEY

* FOR ANATOMICALLY SUITABLE CASES -
CUSTOM DEVICES ?

DEBRANCHING + TEVAR?

* OTHERS > SURGICAL DEBRANCHING + TEVAR



