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ENCORE: 5-year wide neck analysis

*Evidenced by successful aneurysm exclusion and 5-year freedom from aneurysm-related mortality. (Swerdlow et al. ) Vasc Surg. 2020; 71: 1528-1537)
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EffectiveNess of Custom Seal with Ovation: Review of the Evidence

The Ovation platform product family includes a series of device iterations using adaptive neck sealing technology such as Ova tion, Ovation
Prime, Ovation iX, and Alto. The devices included in the studies used in the ENCORE Analysis all include adaptive sealing technology.

2 EndOl‘Og IX ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomic IFU. Safetyand

effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.
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5-Year Results from JVS Publication

Five-year results of endovascular abdominal aortic
aneurysm repair with the Ovation abdominal stent graft

Nicholas J. Swerdlow, MD.? Sean P. Lyden, MD,” Hence J. M. Verhagen, MD,° and Marc L. Schermerhorn, MD,?
Boston, Mass: Cleveland, Ohiar and Rotterdam. The Netherlands

Journal of Vascular Surgery 2019

ENCORE demonstrates favorable
f ABSTRACT
o ofe Objective: Endovascular abdominal aortic aneurysm repair (EVAR) has been rigorously compared with open repair for
mldterm durablllty at 5 ye ars the treatment of abdominal aortic aneurysms in randomized trials and observational studies, but a comparison of
individual devices is lacking, and single-device registries and trials are limited by small sample size. Here we report a
. descriptive analysis of the Effectiveness of Custom Seal with Ovation: Review of the Evidence (ENCORE) database, pooled
evidenced by successful aneurysm e e e s e S o
Methods: This is a retrospective analysis of the ENCORE database, a cohort of patients undergoing EVAR with the Ovation
. platform composed of pooled, prospectively collected data from 1296 patients from five clinical trials and the pro-
EXC/USIOn an d /O W an e urysm -rE/a ted spectively maintained European Union Post-Market Registry. The primary outcomes were 5-year rates of type 1A and type
I or lll endoleak. Secondary cutcomes included were 30-day mortality, 30-day major adverse event, technical success
. (successful deployment of the aortic body and iliac limbs) as well as S5-year survival, and freedom from aneurysm-related
m Orta// ty. mortality, type 1l endoleak, device-related intervention, aneurysm rupture, sac expansion and conversion to open repair.
Results: A total of 1296 patients were included in the analysis. The average age was 73 = 8 years and 81% of patients were
male. Fifty percent of patients had complex aortic anatorny. (neck length <10 mm. neck diameter =28 mm. neck angle
=607, reverse neck taper >10%. distal commuon iliac artery diameter <10 mm. or external iliac artery diameter <6 mm).
Technical success was 99.7%. Thirty-day mortality was 03%, 30-day rate of major adverse event was 16%, and polymer
leak rate was 0.2%. Freedom from type |A endeoleak at 1, 3, and 5 years was 97.6%. 97.1%, and 95.8%, respectively: type | or
Il endoleak at1, 3, and 5 years was 96.9%, 95.7%, and 94.0%, respectively. Freedom from device-related reinterventionat1,
3, and 5 years was 96.2%, 94.4%, and 92.4% and primary freedom from sac expansionwas 97.0% at 1 year, 30.3% at 3 years,
and 84.9% at 5 years. Freedom from all-cause mortality and aneurysm-related mortality at 5 years were 78.9% and 99.3%,
respectively.
Conclusions: This analysis of the ENCORE database demonstrates that EVAR with the Ovation platform has favorable
midterrn durability evidenced by successful aneurysm exclusion and 5-year freedom from aneurysm-related mortality. (3
Vasc Surg 201%:m1-10.)
Keywords: Abdorninal aortic aneurysms: EVAR: Endoleak

2 EndOl'Og IX ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomicIFU. Safetyand
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Patient Demographics
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Characteristic ENCORE Cohort

Demographic ENCORE Cohort Maximum AAA diameter (mm) 54 +9
Age (yrs) 73+8 <50 mm 27 %
Female sex 19 % 250 mm and <60 mm 55 %
. 2 < 9
Body mass index (kg/m?) 28 £5 60 mm and <70 mm 13 %
270 mm 6.0%
Hypertension 18 %
yp ° Neck diameter (IR, mm) 22+3
Congestive heart failure 6.0 % 528 mm 4.4 %
COPD 33% Neck diameter (IR + 13, mm) 23+3
Diabetes 29 % Neck reverse taper 210% 28 %
] o ] Distal CIA (mm) 14 +4
History of myocardial infarction 21 %
<10 mm 11 %
History of stroke 9.3% Minimum EIA (mm) 8+2
Family history 12 % <6 mm 14 %
. . +
Smoking history 71 % Aortic neck angulation 19+19
Complex anatomy* 53%
*Complex anatomy (neck length < 10, or neck diameter >28, or taper >10%, or neck angle >60, or sac diameter>70mm, or
distal commoniliac diameter <10mm, or external iliac diameter <6mm). Result excludes subjects who had missing info
) - ENCORE Data Cut March 20, 2019. from any of these varizbles.
k EndOl‘Og IX ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomic IFU. Safetyand

effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.



Acute Procedural Qutcomes

A Endologix

Procedure time (min): 94
Fluoroscopy time (min)? 19
Contrast volume (mL)? 105
General Anesthesia (%)> 55
Technical Success (%)2 99.7
MAE (%)> 1.6
30d Mortality (%)2 0.3
Polymer Leak (%)3 0.9

1. ENCORE Data Cut March 20, 2019.
2. Swerdlow etal.J VascSurg. 2020; 71: 1528-1537

3. May 4, 2020, Ovation iX Medical Device Correction https://endologix.com/wp-content/uploads/2020/05/ENDO-Ovation-FSN-FS-0012-US-Letter-Final-5-6-20.pdf. (Assessed Feb 3, 2021)

ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomic IFU. Safetyand

effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.
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Freedom from Type |A Endoleak

1.0 | ay

0.9 -

0.8 -

0.7 - Year 1 Year 3 Year 5
0.6 1 FF Type IA EL (%) 97.6 97.0 95.7

0.5

04 -

0.3 -

0.2+

01 -

1206 oFe ==t 700 GE3 523 585 558 513 454 285
T T T T T T T T T T T T T T T T

0] 4 3 12 16 20 24 28 32 36 40 44 48 62 a6 60
Maonth

s ENCORE Data Cut March 20, 2019.
A Endologix

ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomic IFU. Safetyand
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Outcomes

ENCORE
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Freedom From (%)*

AAA-Related Mortality 99.6

99.5

99.3

Type |IA Endoleak 97.6

97.0

95.7

Sac Expansion? 97.0

90.3

84.9

Rupture 99.8

99.8

99.5

Conversion 99.9

99.5

98.6

Device-Related Reintervention 95.9

93.8

90.2

1. All values come from ENCORE Data Cut: March 20, 2019 except for sac expansion which comes from ENCORE Data Cut: April 12, 201 8.

. 2. ENCORE data cut: April 12,2018
A Endologix

ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomic IFU. Safetyand
effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.



E-N-C-O-R-E
POLYMER EVAR-OVATION®

Modern, Systematic Evidence Base of 1,296 patients

Pooled, retrospective analysis of six trials demonstrate favorable midterm
durability at five-years

99.3% FF AAA-Related Mortality

95.7% FF Type IA Endoleak

99.5% FF Rupture
98.6% FF Conversion

90.2% FF Device-Related Reintervention

The ENCORE analysis pools data using a March 20, 2019 data cut.

ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomicIFU. Safetyand
effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.
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O 2 ENCORE: 5-year wide neck analysis

) EndOl_Og |X *Evidenced by successful aneurysm exclusion and 5-year freedom from aneurysm-related mortality. (Swerdlow et al. J Vasc Surg. 2020; 71: 1528-1537)

ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomic IFU. Safetyand
effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.
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Endovascular Repair of Wide Neck AAA - Prelimlnary Report
on Feasi- "= -~ ~- -
From the Society for Clinical Vascular Surgery

o THER
584

From the Eastern Vascular Seciety Neck diameter and inner curve seal zone predict
endograft-related complications in highly angulated
necks after endovascular aneurysm repair using the
Aorfix endograft

‘Sophie Wang, BS. Caitlin W. Hicks, MD, and Mahmoud B Malas, MD, MHS, Baftimore Md.

From the Society for Vascular Surgery

i

Comparative study of clinical outcome of endovascular
aortic aneurysms repair in large diameter aortic necks
(=31 mm) versus smaller necks

Ali F. AbuRshma, MD.* Trevar DerDerisn. MD.* Zachary T. AbuRahma, DO Stephen M. Hass, MD*
Michael ¥acoub, MD.” L Scott Desn, PhD, MBA® Shadi Abu-Halimah, MD." snd Albsir V. Mousa, MD*
Charteston WV

R Creck o pdse) Patients with large neck diameter have a higher risk of
type |A endoleaks and aneurysm rupture after standard

endovascular aneurysm repair

SCULAR FELLOWS' FORUM 2002, SECOND | N
‘AL INVESTIGATION Ingle’, G. Fishw!

‘Outcomes of using endovascular aneurysm repair with
active fixation in complex aneurysm morphology

Rami Q. Tadros. MD. Alex Sher. BS, Martin Kang. BS Ageliki Vouyouka. MD. Windsor Ting. MD.
Daniel Han MD. Michael Marin MD. and Peter Faries. MD. New York NY.
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Objective: e sim
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Methods There were 360 conscuthe patiens who underment EVAR using acthe faation dedaes, 54 wih sthe

w.L
Medtronic Encurant [Medtranic. Ssnta Ross, Calf) and 21 P s [mak e, Beamngin ) Demograoncs

ABSTRACT

Spark **, on behalf rt camprised 16 patie
‘o 3.3 nome. The mean
m. On the follow-up

i the bt of th
)

ABSTRACT

Objective: Standard endovasaular aneurysm repalr (EVAR) i the most commen restment of sbderminal oric aneu-
nysms (AAAS). EVAR has been Incressingly used In patients with hostie neck features. This study investigated the
utcomes of EVAR In paberts with neck diameters =30 mm In the prospactively malrtained Endurant Stent Graft

Ths. i
large (=31 mmi versus small aortic neek diameters (<28 and <31 mm).
Methods: Prospectively collected dats from 74l patients who undenwent endovascular sortie aneurysm repair were
anatyzed Some surgeors hae reposed the shreshold for alarge aorti neck for enclovaseular sortc sneurysm repoir i
be 26 mm wheress forothers itis 31 mm neck diameter into

of Vascular Surgery

o 28 versus

itments of Surgery, *Radiology and tA

s i i ral Selection Global Postmarket Registry [ENGAGE} complcations. The cohort s omplcation rates

rester than 28 Frn: snd ket than or qusl o 31 ersis graster than 31 . Logitic reghestion and Kaplsn-Meisr % St. Louis, Missour Natu A . comorbidities, anatomic features, and cutoemes were analyzed for patients recelving devices with active fixation. Out:

ayees s et o compare s “ fogese e e emorial Hospital-Me Methoda: Thi Is 2 retrospecthe study camparing patients with neck dismeters =30 mm with patients with neck er, Torrance, California, USA a2 inthe bl sert tinary report su Comes of uaing scthe fbation In necks with <-mm neck lengths. >60-degree infaranal neck angle (1. >30-mrm
dameters <50 . The. primary end paint wes type A endolesk (£L1A] Secomdary end poins Incuded second ices. The i e nertraght n
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grester than 28 mim, 65 With less than o equal 1o 31 mm, and 33 with greater than 31 mm The masn follow-p was
252 months for less than or equal to T mm versus S8 months br graster than 31 mm_ Clinies

praxmal

Several clinical trisls comparing raditionsl open repair
for endovascular sortic aneunsm repair (EVAR) have
confimed the perioperative benefits of
repair’* Two randomized trisk EVAR 1 and DREAM
{Dutch Randomized Endovascular Aneurysm Manage-
ment) reported significantly reduced operative time,
perioperative mortality, duration of hospital stay, and

Semilar in ol groups, except that there were mare pationts outsde the instrustions i use in th
s e thaor et mm group A% 44 < 0001} Thre wasa st ncrese 4
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1561P — Off-and death [ [55%] vs 48 [8%], P < 00Q). Therewere no cifferencesin outeomes bety
reter than 28 rrm sortic neck dismeters snd the ke than or equal to 25 mm dismeters. Fres
endoleakat], 2, nd 3 yess wer 965 B, and B9% for patieis With s neck diameter of graster tf
ndl 97% for & dismeter less than o equisl 10 31 mim (P — 19 The rate of fresdom flom 5a¢
With s diameter greater thand) mm was B5%, 8156 3 G151 1 2 313 years wersis 8%, 87,81
e than or equal to 31 mm (P — 02] Freedom hom late intervention for 1,2, an 3 years for pat
Grester than 31 mim were 915 ST, and 915 versus 99%, 7%, and 966 fr those with a dimete
31 . Survivl rates at . 2.4 3years for alismeter graster than 31 mim were B3%, 74%, and 68%
20% for a diameter less than or equal ta31 mm [P < O01). Multhariste logistie regression analysis
With s diameter grester than 31 mm had an ookl atio of 61 (955 confidence inteval [C1] 22-168)
@, 14155) for s expansion, and 48 [B5% C1, 1174 for late type | endoleak
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e exparsion, late intervention, and mrtalty. () Vese Surg 201868
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Long-Term Results of Large Stent €
Treat Abdominal Aortic Aneurysms

Adrien Kaladji'** Eric Steintmeiz.* Yann Gougffic.” Micke! Bartoli,” an
the Academic Asodation for Surgical Research (AURC), Rennes, Dijon, N
France

Background Open surgery and endovascular treatment are cumenthy
treatment for abdominal sorfc aneurysms (ABAs). Although in opsn s
diameter of tha implarted prosthesas seidom exceeds 34 mm, end
repair (EVAR) makes it possible to usa stent grafts up to 36 mmin d
this study was to compare the long-term results of these large stent g
th othe

Methods: A boial of 908 pafients operated betwean 1998 and 2012 for
with an infrarenal stenl graft were enrolled in this mullicentric retospe:
fierts in whom the proximal diameter of the principal component of he &
32 mm belonged to group 1 (n = 170) and hhe others belonged to grot
qualtative and gquantiafve data were compared with the chi-squared

respectively. The long-lerm dala were analyzed with the logank test
curves.

Resuits: Maan age of the patients was 75 + 8.3 years, and the average fc
33+ 282 months. There was no difference batween the 2 groups regardin
risk faciors except chronic renalinsufficiency (30.6% in group 1va 21.2%
proporfion of cbese pafierts (26.2% . 17.7%, P = 0.02). Concami
anatomic features, there was a significant differance batween he groups ¢
of the neck (25.5 = 10.1 vs. 28.3 = 126 mm, P = 0.008), he maxmum
(58 £10.1 vs. 561 £ 10.1 mm, P = 0.027), and the oversizing (18.1 =
16,8 + 7.4%in group 2, P=0.043). Thers was na differance of tha pastop
plicaions, technical failure, endoleaks, and death. In the long run, analyse
hat the rates of praximal endoleaks (13% vs. 3.9%, P< 0.0001)and of r
v 14.7%, P= 0.008) wers higher in group 1. Therewas no sigrificant diffe

e mnarding the uskdinn of the anoinemsal can tha lnnntemm

Numerous recent p

ublications on worsening

outcomes associated with EVAR in patients

with wide a
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J Endovasc Ther. 2010;17:575-584

Key words: abdominal sortic ansurysm, endovascular aneurysm repair,
From the Soclety for Vascular Surgery

Standard endovascular aneurysm repair in patients with
wide infrarenal aneurysm necks is associated with increased
risk of adverse events

Nelson F.G. Oliveira, MD.** Frederico M. Bastos Gongalves. MD. PhD Marie Josee Van Rin MD. PhD.*
Quirina de Ruiter. MSc.’ Sanne Hoeks, PhD.° Jean-Paul P. M. de Vries, MD. PhD.

Joost A van Herwaarden. MD. PhD.” and Hence 1. M. Verhagen, MD. PhD." Rotterdam. Nieuwegesin,

and Utrecht. The Netherandls: and Azores andLisbon. Portugs!
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ABSTRACT
Objective: Endovascular aneurysm repsir (EVAR) has pmgre.sh!\y expanded t test mare challenging anstomies.

Jthough Its. there ks stl controversy
regarding the longer-term autcomes. Our aim s to dmmm “the Impact of Infrarenal neck dlameter on midtemn
eutcome following EVAR with a single endograt with suprarena] foation

A retrospe ctive case-control study wes designed using data from s prospective multicenter database. Pa-

tients who electively underwent standard EVAR with an Endurant stent graft (Medtranic Ave, Sants Rosa, Cailf) for a
degenerstive sbdomins| sortic aneurysm from Janusry 2008 to December 2012 in three high-volume centersin The
Netherands were Included. All messurements were obtained using dedicated recanstruction software and eenter-
lumen line recorstruction. Patlents with an infiarensl neck dimeter f =30 mim wers compared with patisnts
with <30 mm. The point was ]
of type la endoleak neck-related secondary Intervention, and endograft m\glaﬁml mm-.y end points were pri-
mary eliniesl suceess, type | endolesk neck-related reintenentions endolesks, and sneurysm-related secondary
intenventions.
Results: Four-hundred twenty-seven patients were included. Seventy-ur patients 173%) with 2 neck dismeter of
=50 o were compared with » control qoup of 553 patients There were 1o sigificant difrences st baseline be-

J———— e
doregression

INTRODUCTION

stent-graft,

CLINICAL RESEARCH STUDIES

fixation following EVAR with the
ink XL System in wide aortic necks

»spective, multicenter trial

dan Jr, MD,* William M. Moore Jr, MD,* Jim G. Melton, DO,*

wn, MD, D, and Jeffrey P. Carpenter, MD,* for the Endologix Investigau
w; Wesr Columin, SC; Oklahoma Ciry, Okla; Rayal Oak, Michs anal Camcy, N

scular stent graft repair of abdominal sortic aneurysms (AAA) with the Endolog
Irvine, Calif) has been shown to be a safe and effective alternative to open surgery
eter of up to 26 mm. We assessed the safety and effectiveness of AAA repair in pati
am in dismeter) using the Powerlink XL System.

1 Sepicmbe 2005 and Fune 2008, prospetive, mliiccaie, pvotal US Food and
i 2t 13 centers. Usi
- u...g..,)., scan (CT)-based measurements, 3 total of 78 patients (N = 60 [
]) presenting with AAA and an infrarenal aortic neck up to 32 mm in dismeter

held or

Matched cohort comparison of endovascular abdominal |[#

ortic necks

abdominal zortic aneun
commenced in the early 1990s" and

Gk tor st

aortic aneurysm repair with and without EndoAnchors

Bart £ Muhs, MD, PhD* William Jordan, MD.* Kenneth Ouriel, MD Sareh Rajaze, MD and

ABSTRACT
ctive: this study was hors [Me

= :mml:uus to Improved outcomes sfer endovascular anedrysm repair (EVAR) of sbdominsl somi aneunsms

through2 yesr

Methads: The Aneurysm Treatment Using the Hell-FX Aortic Securement System Clobal Regtry (ANCHOR) subjects.
who received prophylactic Endodnchors during EVAR were considered for this analysis Imaging dats of retrospective
Subjects who underwent EVAR 3t ANCHOR enrailing InSitutions were cbtained to creste 3 control sample. Ninstssn
bassine anstomic messurements were used to perform propensity soore matzhing yielding 93 matched pairs Follows
up Imaging of the ANCHOR 2nd contral coherts was then compared 1o examine cuicomes thiough 2 years using
Kaplan-Meler survivel analysis.
from 961 the ANCHCR cohort and %419 = 259% In the contral cohort
HIOUIGh 2 years (P — 3] The 2-year fesdom from neck dilstion In the ANCHOR and contrel cohorts was 904% & S.6%
and &73% = 43% respecthely (P = 46} 2-yesr fresdom from ssc enlargement was 970% = 219% and 34.0% = 30%.
especaney (b= ) No devie migratn was lseved. Anessm Sac 199esdon was absened I 6% = S of
wams (P 1) Con regression anslysis found
an Inverse correlation between number of hostlie neck arterla met and ater sac regression (P= 05} Preoperative neck
lote

natomical fixation at the soreoilic bifurcation and prosimal sealing with 3 Fon
an stent graft. dts were asessed with hanced CT
&, and 12 months, with continned snnul follow- up tn five years.
nantly male (91%), patients presented at 3 mean age of 73 = B.6 years with mean 1
ters of 31 = 1.9 mm (range, 25 t 32 mm) and 5.7 = 1.0 am (range, 4.3 m
arenal sortic neck anatomy, defined as the presence of severe thrombas and for reve
5. Technical success was achieved in 98.7% of paticnts, with

o
Significant degree (P = 10 and /2 = 08, respacthiely) Control subjects with thrombus were <ignificantly less likely to
experince lter a regression than those WEROUEthIGMIAE (6% 8nd 43% especthey: .= COI. 1 ANCHOR s
ot o regression

o aralr et s 0 et spectivls £ 004} Wkdeneck and rermal nck ;m;qs implanted with

Aneurysm exclusion was achieved in 100% of paticnts over 4 mesn procedur

¢ Infrarenal neck length.

i harged at a mean of 2.2 days postoperatively. At the one-month CT' s

angulation, r Infrarenal neck angulation. Median stent graft aversizing was 125% (79-161) and 166% 120-231) In mg
=50-mm neck-d lameter and contrel groups. rﬁpx(wey [P < 001} Median follow-up was 31 years (L2-4.7) and 41 years
[27-56) for tha lame neck and I (B 001} eecumed in 17 patients fo 0%)
and were sgnificanty more freauent n patients with ~20mim neck diameter 5% ve 2.7, P~ 005} Nock.rolated
sacondsry interventions were performed In 20 patients (6.79) snd were ko More CoMMAN SMang patients with
neck diameters of =30 mm (5% vs 37%: P 04) The &-yearfreedom from neckerelated adverse events were 75% and
5% for the |are neck and control Qrours. respectively (< 001} ON multvara ble regression analysls, Infrarensl neck
diameter of =30 mm wes an Independent risk factor for neck-related adverse events ladds ratio [OR]. 3.8 95% can-
fidence Intenval [CI1. 1691} tyme |2 endolesk (OR. 27, 95% CL1.0-83), and neck-relsted secondary Interventions I0R 32,
95% CI. 1192)

Conclusons: EVAR In patients with large dismeter necks Is associated with an Increased risk of neck-related adverse
events In midtemn follow-up. This may Influence the elinkesl dedsion regarding chaice of repair snd toward 5 more

e following EVAR in in the lng tem. 0 Vasc Surg 201765160816)
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:da Type 11 endoleak in 13 patients, distal Type I and Type IT endoleak in one ps
e patients. At 30 days, there were no deaths, conversions, raptures, o migration
i eadolel. predaminated (3/10 patiats i endoleld, wish oo prsia Ty

irations have

thely P= 0L
propensity bjects und EVAR the rateof ion in

with EndaAncho s was sigrifieanty highe. EndoAnchors may mitigate the adverse effect of wide Infrarenal ncks and

neck thiombus on ssc regresdon. slthough further studies are nesded 1o eveluste the long-term effect of

Endoanchors ( Vasc Surg 2018,67169707)

aneurysm repair (EVAR) has become the  endoleaks remain the primary indication: the majority

s tretiment of proximal Type 1 cadoleak (n = 2) prosiseal Type 1/ Type 1 cocolesk s
¥}, Rechaced or stable aneurysm sac at ame year is observed in 96% of patient
‘combination of an anatomically-fxed Powerlink bifurcated stent graft and a Pay
ion appears safe and cffectively excludes ancurysms in patients with wide acrtic
wtion at the aortic ion can provide secure fixation for patients with lar
ecks. (] Vasc Surg 2009;5(:979-86.)

multicenter, controlled clinical trial ex- necks up w 26 mm in diamete

‘paticns wit

ortic aneurysms since emerging as an alternative to
open aneurysmal repair in 09117 despite long-term
data pointing to early sunival benefts leweling off  are particulary prevalent in patients with hostile neck
and a significantly higher rate of late ruptures and  anatomy.’ valdating the narrow anatomic spectrum
reintarventions*” indicated in EVAR device instructions for se (IFU). How:-

lyses of both early and jogr type  ewr. these stringent anatomic guidelines have led to
la endoleak: found to be the pr with  widespread offabel use'™" In a decade-long study of
arly proximal endoleals chiefly dueto falureto achieve IR complance Schanzer et al” abserved that in 4 pop-
sufficient intial seal” In cases of ste explantation, type la  ulation of >10,000 patients, 446 of EVAR procedures

‘eccur as progressive neck diation. or migration com pro-
mises the ability of the endograft to maintain adequate
proximal seal® Endoleaks and other late complications

10 long-term follow-up, the Powerlink
Inc, Irvine, Calif) has been shown to be
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CASE REP

Use of Zenith TX2 endografts in endovascular abdominal

1 repair for large-diameter aortic necks
Patrick | Geraghty* and Luis A Sanchez*

to desaribe the use of thoracic repsir of sbdominsl

ecks. We present four patints. who underwent elective repsir of Adls. Preoperstive imaging
e necks (35-37 mm) preciuding trestment with standsrd abdominal sortic devices. All undsrwent
ihuded the use of a Zenith TX2 endograft (Cook Medical Incorporated, Boomington, IN, USA) &
0% tochnical sucoess. One bleeding

et ot ora Q10T s 20 285

the suprarenal fixation group had significantly shorter follow-up time (5 = 17 months ws 443 =
31} Patients in the ASF group had sharter sotic neck Jengtis (55 = 151 mm vs 285 = 169 mm;
ntly lsrger Infarenal neck dlsmeters RS9 + 63 MM s 234 + 32 mm. £ < 0001)and sneunsm
& mm . 558 2 160 mim. £ = 002} Cutaomes were similsr bebween greups with no sgnifcant

rtion, h, d ceath,or upture Of the
Peck aures nvestigued,neck diameter >30 mm and u:ms(mlgn neck marpheioay had the
lenventian In ASF dev

= of hastileInfrarenal neck marphology, ASF appears ta be used more frequently. Our data suggest
#ful for cenin patiencs but may b2 Unfaverable for Ohers, such 35 thase with wide necks of several
=5 Nevertheless further research & needed tn evaluste more optimal reatment aptiors, such s
ranched EVAR, snd endavascular sdjuncts such as EndoAnchors [Aptus Endosystems, Sunnyvale:

may EVAR devices

[ s surg 20186868392 )

mrepair (EVAR) remains a apidly
2 constant devce design modifi-
ously expanding population of
tablished that a sufficient and
ntof sorta s crucial forachieving

secure, long-term attachment of endovascular grafts
Importantly. it was noted early on that mary infiarenal
abdeminal aneunsms failed to meet this requirement.
A significant proportion with challenging [short. wide
angulamd, vombesed. or calfied) sl necks
were commonly excluded because they failed to meet
instructions for use (FU) guidelines®
Akhm-gh these chamcteristics would have previously
made a patient ineligible for EVAR, adwancements in
technique. experience. and prosthetic design have facil-
tated the transition of many centers to treat aneurysms
with complex morphologic features

stil. the use of standard EVAR in these more
complex patients has shown mixed results. Sor
demonstrated safety of using commercially avanable

devices”* whereas others have linked challengi

m verse cukomes®® da aith dedes
selection is strongly driven by a patient's anatomy. With
the advent of alternatives such as fenestrated EVAR
[FEVARL branched EVAR (BEVARL and endovascular
adjuncts. such as EndoAnchors (Aptus Endosysterns.
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imes of endovascular aneurysm repair performed in @ .
minal aortic aneurysms with large infrarenal necks

irgiulo, MD, PhD Enrico Galitto. MD. PhD.* Helene Watter, MD® Fatio Vaczr, MO, PHD®
Sianchini Massoni MD- Diletta Loschi. MD* Antonio Freyrie. MD, PhD:
Haulon, MD, PhD. Bologna and Penigia tay: and Lill, France

er
The aim of this study was to evaluste midiem clinical and marphologe autcomes after endovascular
repair [EVAR) of sbdominal sotic sneurysm (AAA) with lerge (=28 mim) infarensl nedk.

From 2000 10 202 we procpectulycolectd and ety aryzed cinest marpholege, e er

nd of patints undergaing EVAR for wida-nadk A

home. there wes months. The 9
7 monthe sher their operstion. In conclusion, large praximsl sortic necks prechude endovasculsr
sl endograft components. The use of a therasic endograf 8s 8 proximal aorte cuff is & fasible
derate open aortic reconstruction.

n repair; pr neck: neck g efunct sortic cuff

Case reports
fecades ago, endoviscular
) repair (EVAR) has been
effective treatment modality
merous dlinical trials have
mefits of EVAR compared
Despite these advantages,
wients with optimal aortic
cs sch m a challenging
iameter) may prechide the
report, we present the use
Zock Medical Incorporated,
R with lurge-diameter aortic

Four male patients with 2 mean age of 74.3 years presented
for elective AAA repair. Preoperative computed tomography
(CT) imaging demorstrated large-diameter sortic necks
(35-37 mm) in each patient and all were considered prohi-
bitive candidates to wndergo open surgical mpair due to

in the operating room tnder general anesthesia with endo-
tracheal intubation. Open-surgical exposure of the bikterl
femoral vessels was utilized and imaging was performed
with portable C-arm fluoroscopy.

Case 1

A 65-year-cld man with a history of recent myncardial infarc-
tion (MI) and end-stage renal disease requiring peritoneal
dialysis presented with a 64 am jusarena AAA (Figure 1)
The prosimal landing zone was sbove the level of the renal
arteries and measured 35 mm in diameter. He underwent coil
riment of S fashingion  rnbolization of the bilateral renal arteries prior to placement
MO, S Urdna Uerly o o 3pmm Zemh bifurated device (Gook Medical
Washingon Uiy Sl o LnEOTPORIS]) disilly. To protsct the superior mesenteric
8105, 5t Lows, MO @i11n, usa;  atery (SMA) during proximal endogedt deployment, @ wire

ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomic IFU. Safetyand
effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.
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multiple medical co-morbidities. Al EVARS were performed 72

s have demonstrated that endovascu-
repair (EVAR) of abdominal aortic aneu-
is associated with lower perioperative
mortalty than open repsir (OR)'? The
underine a higher risk of reinterventions
for patients treated with EVAR. even if
are reported with the currently available

I 1ate follow-up EVAR outcomes are influ-
e preoperative aottoliac morphologic

features™ A wide infrarenal neck diameter (=28 mm:
wide-neck AAR [WN-AAR]) is considered a risk factor
that negatively affects the midterm and long-term
EVAR outcomes because of the risk of aneurysmal
degeneration of the proximal sealing zone. endograft
migration, and praximal type | endokeak®

The aims of this study were to report midterm out-
comes after EVAR performed in patients with WN-AAA
and to evaluate the progression of infrarenal and supra-
renal acrtic diameters in these patients
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EVAR durability: developing information on wide aortic necks

From the Society for Vascular Surgery

Outcomes of endovascular aneurysm repair performed in @Cmmrk
abdominal aortic aneurysms with large infrarenal necks

Mauro Gargiulo, MD, PhD,? Enrico Gallitto, MD, PhD,® Helene Wattez, MD,”® Fabio Verzini, MD, PhD.®

Claudio Bianchini Massoni, MD.? Diletta Loschi. MD.® Antonio Freyrie, MD, PhD.® and b > 2 8 I I I l I I n e C k

Stephan Haulon, MD, PhD Bologna and Pernugia, Italy: and Lille, France

ABSTRACT
Objective: The aim of this study was to evaluate midterm clinical and morphologic outcomes after endovascular

aneurysm repair (EVAR) of abdominal aortic aneurysm (AAA) with large (=28 mm) infrarenal neck. ) 3 8 m O nt h m e a n fo | | O W u
Methods: From 2009 to 2012, we p collected and = analyzed clinical. morphelogic. and intra-

operative and postoperative data of patients undergoing EVAR for wide-neck AAA at three European vascular surgery
units All patients had computed tomography angiography follow-up of =24 months The early end points weretechnical
success and proximal type | endoleak at 30 days The midterm end points were type la endoleak. freedom from rein-
tervention (FFR), sunival, AAA-related mortality, and infrarenal and suprarenal aortic diameter progression. The aortic
diameters were measured on three-dimensional workstation center lumen line reconstructions. 1 cm below the lowest PY 0, (o)

renal artery. at the level of the renal arteries at the superior mesenteric artery. and at the celiac trunk. Preoperative and 0 y p e e n O e a ’ . 0 e n O e a re a e e a
24-month sortic diameters were compared by paired ttest Sunvival and FFR were evaluated by Kaplan-Meler analysis.

Results: During the study period, 118 patients (74 + 8 years) were enrolled. The mean aneurysm diameter was 61 2 10 mm.

Suprarenal and infrarenal fixation endografts were implanted in 102 (86%) and 16 (14%) patients. respectively. The mean

main bodly oversizing was 17% = 99%. Technical success rate was 98% (three type |a endoleaks at 30 days). The mean

follow-up was 38 =12 months. Fourteen type la endoleaks (129) were detected during follow-up. Survival at 3 years and ° (o) M M M

5 years was 89% and 70% respectively. Four deaths (349} were type a endoleak related. FFR at 1 year. 3 years. and 5 years 7 (o) p rO X | | I I a n e C re | nt e rV e nt | O n

Was 969, 839, and 829, respectively. Eight reinterventions (79) were proximal neck related. All infrarenal and suprarenal

aottic diameters increased at 24 months. The mean increase was T1% for the lowest renal artery (201 + 11 mm preop-

eratively vs 323 £ 45 mm at 24 months P < 001), 3% to 5% at the level of the renal arteries, and <3% for the superior

mesenteric artery and the celiac trunk. Neck length <15 mm (P = 032), stainless steel endograft (2 — 003), and type I

endoleak at 24 months [P = 001) were assoclated with infrarenal neck enlargement on multivariate logistic regression

Conclusions: EVAR performed in AAAS with large necks is associated with a significant infrarenal aortic neck enlarge-

ment at 24 months as well as with a high risk of proximal type | endeleak and proximal neck-related reinterventions.

In this subgroup of patients main body oversizing >15% and suprarenal sealing should be considered. (1 Vasc Surg From the Society for Vascular Surgery

201766106572

Infrarenal endovascular aneurysm repair with large M) Check for updates
device (34- to 36-mm) diameters is associated with
higher risk of proximal fixation failure

‘Craeme McFarland, MD, Kenneth Tran, BS, Whitt Virgin-Downey, BS, Michael D. Sgroi. MD,

Venita Chandra, MD, Matthew W. Mell, MD, E. John Harris, MD, Ronald L Dalman, MD, and Jason T. Lee, MD, [ J >34l r I I l I VS <34| | I | | | d eV | CeS
Stanford, Calif

ABSTRACT
Objective: Endovascular aneurysm repair (EVAR) has become the standard of care for infrarenal aneurysms. Endografts
are commercially available in proximal diameters Up to 36 mm. allowing proximal seal in necks Up to 32 mm. We sought
to further investigate clinical outcomes after standard EVAR in patients requiring large main body devices.
Methods: We performed a retrospective review of a prospectively maintained database for all patients undergoing
elective EVAR for infrarenal abdominal aortic aneurysms at a single institution from 2000 to 2016. Only endografts with
the option of a 34- to 36-mm proximal diameter were included. Requisite patient demographics, anatomic and device-
related variables. and relevant clinical outcomes and imaging were reviewed. The primary outcome in this study was
proximal fixation failure, which was a composite of type LA endoleak and stent graft migration >10 mm after EVAR.
Outcomes were stratified by device diameter for the large-diameter device cohort (34-36 mm) and the normal-diameter
device cohort (<34 mm).
Results: There were 500 patients treated with EVAR who met the inclusion criteria. A total of 108 (21.6%) patients received
large-diameter devices. There was no difference between the large-dizmeter cohort and the normal-diameter cohort in
termsof 30-day (09%vs0.95%; P= 960)or -year mortality (9.0%vs 6.2%: P= 920). Proximal fixation failure occurred in24 of
392 (61%) patientsin the normal-diameter cohort and 26 of 108 pa inthelarge (P< 001). There
were 13 (33%) type A endoleaks in the normal-diameter cohert and 16 (14.8%) in the large-diameter cohort (P< 001} Stent. . .
graft migration (>10 mm) occurred in 15 (389%) in the normal-diameter cohort and 16 (14.8%) in the large-diameter cohort. ) (0] (o)
(P< 001}, After multivariate analysis, only the use of Talent. 3 po ) endografts (odds ratio [OR]. £.50: | g ra | O n N (0] V S . 0
95% confidence interval [CI]. 118-1721) and neck diameter =26 mm (OR. 2.50; 95% CI. 112-508) remained significant

per risk factors for prent of proximal fixation failure (OR, 3.99: 95%CL175-9.11)
Conclusions: Standard EVAR in patients with large infrarenal necks =29 mm requiring a 34- to 36-mm-diameter
endograftis independently associated with an increased rate of proximal fixation failure. This group of patients should be
considered for more proximal seal strategies with fenestrated or branched devices vs open repair. Also. this group likely
needs more stringent radiographic follow-up. (3 Vasc Surg 2019:69385-95)
Keywords: Aortic aneurysm EVAR Endovascular aneurysm repair: Endoleak: Stent migration: Aortic neck: Infrarenal
aneurysm; Neck diameter

2 EndOl'Og lX ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomic IFU. Safetyand

effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.

e  Proximal fixation failure 6.1% vs 24%

 TypelAendoleak 3.3% vs 14.8%




Wide neck analysis —why now?

e Validationthataortic neck dilationis common
after EVAR

* Associated with wide proximal neck and degree of
oversizing

e Suggestionthat the use of endoanchors reduces
aortic neck dilatationand increases sac regression

e Contentionthat fenestrated grafts increase the
length of seal zone and are opposed to healthy
aorta resistant to dilation

Tassipoulos etal JVS2017; 66: 45

. Muhs etal JVS 2018; 67: 1699
A Endologix

ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomic|FU. Safetyand
effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.
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EffectiveNess of Custom Seal with Ovation: Review of the Evidence

The Ovation platform product family includes a series of device iterations using adaptive neck sealing technology such as Ova tion, Ovation
Prime, Ovation iX, and Alto. The devices included in the studies used in the ENCORE Analysis all include adaptive sealing technology.

2 EndOl‘Og IX ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomic IFU. Safetyand

effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.



Freedom from AAA-Related Mortality

0.9

0.8

0.7 A

0.6

0.5

0.4 -

0.3+

0.2

0.1 4

—_

243 192
1051 a03

[ o8]

178 134 125 118 112 102 ela] a4
728 579 552 520 4o5 468 431 jet=t]

]
243

0 4 8

A Endologix

12 16 20 24 28 32 36 40 44 48 52 56
Month

devicesSize? o1 Largest device 2 Smallest 4
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ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomic IFU. Safetyand

60

. ExN=C-0:R-E

Durability remains consistent regardless of size

Device Diameter (mm) 5 years

34

98.9%

20, 23, 26, 29

99.4%

effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.
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Freedom from Rupture
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ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomic IFU. Safetyand
effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.
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Freedom from Conversion
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ENCORE includes results from a real-world patient population. 3% of patients had neck characteristics beyond the FDA-approved anatomic IFU. Safetyand
effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.
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No degradation of performance over time

Device Diameter (mm) 5 years
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effectiveness of Ovation when used outside the IFU have not been established. ©2021 Endologix LLC. All rights reserved. MM 1918 Rev 03.



Freedom from Device-Related Reintervention
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INDICATIONS FOR USE: The ALTO® Abdominal Stent Graft System is indicated for treatment of patients with infrarenal abdominal aortic aneurysms having the vascular
morphology suitable for endovascular repair with the device, which includes the following:
- Adequate iliac/femoral access compatible with vascularaccess techniques (femoral cutdown or percutaneous), devices, and/or accessories,
- A proximal aortic landing zone for the sealing ring 7 mm below the inferior renal artery.
- An aortic sealing zone comprised of healthy aorta defined as:
— Lack of significant thrombus >8 mm in thickness; at any point along the aortic circumference at the level of 7mm below the inferior renal artery,
— Lack of significant calcification at the level of 7 mm below the inferior renal artery,
— Conicity < 10% as measured from the inferior renal artery to the aorta 7 mm below the inferior renal artery,
— An inner wall diameter of no less than 16 mm and no greater than 30 mm at 7 mm below the inferior renal artery, and
— An aortic angle of < 60 degrees
- A distal iliac landing zone:
— With a length of at least 10 mm, and
— With aninner wall diameter of no less than 8 mm and no greater than 25 mm.

CONTRAINDICATIONS: The system is contraindicated for use in patients who have a condition that threatens to infect the graft and in patients with known sensitivities or allergies
to the device materials including polytetrafluoroethylene [PTFE], polyethylene glycol [PEG]-based polymers, contrast agents, fluorinated ethylene propylene [FEP], titanium, nickel,
platinum, oriridium.

Refer to Instructions for Use for more information concerning Indications, Contraindications, Specific Anatomic Considerations, Warnings, Precautions, and Adverse Events.
CAUTION: Federal (USA) law restricts this device to sale by or on the order of a physician.

NOTE: Not all product components are available in every country. Please consult with your Endologix representative to confirm product availability.

©2021 Endologix LLC. All rights reserved. MM1918 Rev 03
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