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Secondary interventions following endovascular
abdominal aortic aneurysm repair using current
endografts. A EUROSTAR report

Roel Hobe, Mc, and Jacob Buth, MI), on behalf of EUROSTAR collabarators,
Einalbrzem, The Nedheriands

Obsive: The purpese of this ssudy was &0 evahuaie the need for secondary Inservensions afier endovascular abdominal
acruic aneurysm repair with curren: ssem. pradis.

Metiod: Sundied were dasa from 2846 paslens wessed from December 1999 wnill December 004, ‘The daia were
recorded from the EURDSTAR reglueay. mﬂywmxuﬂdw&um;&ﬂ.ﬂwqd’lkhﬂ 12 mondhs ar
unll chey bad » secondary nservenian widhin she firse 12 mandhs. The

inal, ic, and daring, Bollow-up {afier the firm: posioperative. monch) were
inveselgaed.
Renwliz A 247 patlenes {2.7%) af12 h ocedure

within a follow-up period of 2 mean of 23 + 12 momths, OF these, 57 (23%) ennsbdominal, 43 (16%) lvobved an
extra-anaeomi bypass, and 147 (60%) were by transfemoral approach. ‘The comulattve Incidence of secondary Interven-
thons was 6.0%, 8.7%, 1 2% and 14% & 1, 2, 3, and 4 years, respecively. ‘This corresponded with an annmal raee of
intervensons of 4.6%, which was remarkably lower than in a previousy published EUROSTAR sendy of

1999, 'Type I migratian {16%}, peure {2.8%) h
frequent reasons for secondary Grafe Hmb thrombests was the Indicasion for exira-
anatomic bypass (50%). “Type 1 endaleak (17%), type 11 endoleak (23%), device Bmb swenosts {14%), thrombaosts (23%),

secomdary 3
was higher afier secondary transbdominal inservemsions (12.3%, F = .007) compared with eransfemoral intervensions
{2.7%). Coverall survival was lower in paslents with secondary (P= _016) and i inserven.
toms (P < 0001} compared with patlenss wishout 2 sacondary intervension.

Conclusion: Although the mcidence of secondary Interventions afier endovascular anesrysm repalr has subssaneially

decreasad Im recent years, comtinuing need For For device-relased i remains pecesary. (J Vasc

Surg; 2006;43:896-901.)

Endinascudar messmen of abodominal aoric amouysms
{AAA) has becn wsed succely for more dhan  decacke
—

Recemny
rdamdnunﬁvwbwunpmnmw!ﬂ\uﬂvﬂmnh:

thromboss may ciuse s consderable symproms, Thess
advene cvenis are repaired by @ scoondary inwrven-
T

“The incidence of seconcdary inervenons m:rb( -

repair shan in thess with

a fllow-up period of 4 yas Dup.: his frvorable mid-

term ourcome, the long-term durability prmains a subjecs of

concem, and life-long surveillance o observe g en-
dograsi funerion is cormidered exsenrial ¥

Device relaed complicarions such as mdoleak and
grafi: migrarion were frquendy observed. These evenss ane
associared with an increased rsk for aneurysm rupaure and
therefiore need i be idenficd 2 carly s possible.* *° Graft

From the EUROSTAR Duty Registry Contre, Catharim Hospital, Find-
haoven, The Netherhnds.

“Thin study wa fonded by EUROSTAR None of ghe companics francing
EURDSTAR had any wducno: o sudy dugn.dﬁ:d.bmmd
aralys, merproistion, and wesing,

[wdmm

Addisoml

sdered parameter of

mecnt whilt abso represending an imparat ficwor o man-
min the long-tom ﬁm:mmﬁrrafﬂt stenc-graft repair.
Secndary ired according m the

:.\1} iral incerven-

tions {dither with convension o open ropair ar with preser-
varion of the endogratt), (2) cura-anaomic incervenions,
and (3) mansfemoral inwervensions.

The need fior seoondary inervenrions after endovasen-
lax AAA repsir had been inyesigared previousy by using
the EURDSTAR dambase* In this previous asesment,
however, the snudy outcome was primarily derermined b}'
the ::d}' poneration sere-grafis. New develapmerns in

dagrati design mass likely will provide beroer auseome
=l " In the presene EUROSTAR review, the noed for

]

Reprint requeste: R Hobo, Departrmere: of Surgery, Cathorina Hoital,
PO bor 1350, 5602 EA Eindhoven, The Neshorlands (e
cunmtarifiac.al).
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secondary intervent g 1 current sreamen: was
reassessed.
METHODS

Design. The projece of Furopean collsboraors on
senr-graft cechniques for AAA repsir (EURDSTAR) reg-
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The incidence of secondary
interventions has substantially
decreased in the recent years

Hobo R, et al.

J Vasc Surg 2006;43:896-902
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ORIGINAL ARTICLES

Long-term Outcomes After Endovascular Abdominal Aortic
Aneurysm Repair
The First Decade

David C. Brewster, MD, Jokn E. Jones, MD, Thomas K. Chumg, MA, Glenn M. Lamuraglia, MDD,
Christopher J. Kwolek, MD, Michael T. Watkins, MD, Thomas M. Hodgman, BA,
and Richard P. Cambria, MI}

i jective: The proper mie of endovascular abdominl s men-
TS repair (EVAR) nemmms conserversial, krpely due in mcertain
It reuds We meviewsd 3 IZye expensace with EVAR In
docmment |2 oucomes

Miethods: During, the inferval Jamery 7, 1964 Swmugh December 31,
2005, 573 pents inderwent EVAR miitrng 10 e siene prant
tevices. Prammy outoomes esmmned mohded Opeatte oty
Ecwysn i, anuryam-Had moraly, ope Skl oo
sion, md lae survivel maies. The inckince of endolesk, magration,
mewysm enkwpement, md gt iy was dlac defermined. Fully,
the need for reinfervention and sucoss of such secondary prooedis
were evalusied. Kapion hleier and mlivarisie methodology wene used
fior ey

Femis: hsin patient age was 757 yewrs (rmps, 4009 yar);
14% weee mle Men fillow-up was 7 monhs; 393% of
Patients ka2 o mone major comorsidites, and 1995 would be
Cegoried AL for open Tpar. O an nisntin- s basis,
tevice: dpioyment was sucosssful m 09.3%. Thrty-day mortality
Wi 1.8%. By Kapian Meter amlysts, frestom fom AAA npeme
Wa 97 6% 205 years and 4% 2t 9 yeurs_ Significane risk factows for
Infie AL ruptuTe tnchuried female pendey jodds T O, 6., 7 =
0.004) and deice relaied endoleak (OR 16.06; & = 1.009). Aneu-
Ty Tekaied demth was avosded in 96.1% of paens, wih the ned
for @y Temiorvestion (O, 5.7 F = 0.006), Smily hsory of
mewysmal diszse (OR, 9.5 £ = 01075}, @ reml msufficincy
(0R, T.1; P = 0.0 ) ameng & most important prediciors. £7 {1055)
Paticnts required reiniervention, with 925 of suh ‘bemp
cafier sased and & success raie of 4%, Significant prediciors of

imnciusded e of first (OR, 12, P ac
.01} and e onsed endolek (38, £4; F == 0001}, Cueveni gener-
aon stent grafts cormelated Wit sigmERcIly uscomes.

DOL 141057101 in SOOUTAST 11085
416
Copyright @ Lippinco

BALALT © FODILAON A2 @ AATCLE. AUSAT LT LABOANCNDL O

ue

0.001) %5 most Sportant peadicior. Cummiattve sEvhal was 52

a5y

Conciusions: EVAR using contemporry devioes i 3 s, sffe

tve, and duralie method B VRt AAA TPIET S EmeTyET-
i va

AN amiomy,
brad appiication of EVAR S0mss 3 wide SpeCinum of it
(AR Surg 2006:284: 426—436)

imce Parudi ct o' first repuried inial
vascular

w0 tramsfision reqeiTEment, shorlsr pcodars &
ished ICL utlization, reduced length of hospital dzy.nu:\.ed]y
e e e

Inisﬂ-ﬁ']m-: for the Fimst time, firmly mﬁﬂuhalanguﬁ,
cantly lower perioperative mortlity mte for EVAR = comparsd
with cpen smgery, an chesrvation it has been confirmed by
several cther recently published population based cbsmrvatioral
studies using krpe statewide or national datshoses '
While EVAR was imitially proposed as an absmative to
open repair for aldes, high-risk patients, auch fivorabile ey
resalts have prompted increased wtilixation of this techmology
in 2 broader patient population, incading younger patients
and those in suitable health for standard open swgical repair.
However, several reports of midterm experience with EVAR
have described a somewhat disturbing ncidence of problems
and complications ulmdbdeuu;nlllrs. zndnl!iﬁ!.md
cther potential limitations and shertcomings of endoleminal
treatment "* ™ Such reparts have led some authors b mpe
camtion, o even pessimism, in regard to mone widsspread

Annds of Surgery » Voluma 264, Numiar 3, Sqptambar 3006

Williame & Wilkins. Unauthorized reproduction of thig article is prohibited.
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Differences exist between
endografts of different labels in
terms of applicability and
complications during long-term
follow-up

Brewster DC, et al.

Ann Surg 2006;244:426-38
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Risk-Adjusted Outcome Analysis of Endovascular
Abdominal Acrtic Aneurysm Repair in a Large
Population: How Do Stent-Grafts Compare?

Corine J. van Marrewijk, MSc7; Lina J. Leurs, MSc?; Srinivasa . Vallabhaneni, MD,

IFRCE; Peter L Harris, MD, FRCS®; Jacob Buth, MD'; and Robert J.F. Laheij, PhDon
behalf of the EUROSTAR collsborators

'Department of Vascular Surgery, Catharina Hospital, Eindhoven, The Netherlands.
2Regional Vascular Unit, Royal Liverpool University Hospital, Liverpoaol,
United Kingdom.

*

Purposa: To compara differances in tha spplicability snd incidence of pasiopanative ad-
versa avants smeng stant-grafts ussd far rapair of infraranal somtic ancurysmE
Mathods An analysis of 6767 patiants: from the EUAOSTAR Registry datsbass was con-
ductad to com) anaurysm marphological fastures, patiant characteristics, and
oparativa mlrmhlmw E#I'n'.!.:u?nfa. Excludar, ﬁmr Talant, indhnﬁdwpg-:
vorsus the Vanguard dovics tcontroll and aach cthor. Annusl inddance rates of compli-
:aiim’;gm dasarmined, and risks wers compared using the Cox proportional hazands
anlysis.
Resoltx The annual incidance rates: wers: dewice-ralated endaleak fypes | and lllIF &%
Eﬂngﬂ #%-10%l, typa || endolck B (range 0.3%-17%), migration 3% (rangs O5%-5%I,
linking :m-:rm?a 1%-E%], coclusion 3% (rango T%-E%), napture 0.E% {rangs 0%-1%), and
allzausa martality 7% (range 5%-2%). Aftor adjustmant for factors influandng automa,
AncuRy, Exchedar, Talert, and Zenith devices were associated with a lower risk of migra-
Dﬂn hlrilng. eeclusion, and n:md:n‘ irtarvention compared to the Vanguard devica.
Sig incraasod risk for corversion [EVTIAncurct and roducod risk of anourysm nap-
tura UAnguflx and Zanith] and all-causs mortality (Excludar) wora found comparsd ta the
Vanguand devica
cmwm .‘agmﬁc:nl dm m:tbmnm rlunl-y:ﬂ: of differant labals interms.
and car ri :g.m fallow-up. Sinco cach
rlum-u:ﬁ hizs its drawbacks, 1|n-:|nglu labal can be ldﬂmlﬁ == the best. It & reassaring
that davalopments in mgmﬁs indaad result in battor parformanoa than the asrdy stor-
grafis. However, a singh porating 2l tha percaived imp showuld still
ba pursued.

J Endowvase Thar 2008712417429

Koy words: abdominal aortic anourysm, endeovascular repsir, complicstions, sdvarss
ovants, stont-graft failure, andoloak, monality, rupturs, outooma analyss

-

Endavascular repair of abdominal aortic an- repair. The first stent-grafts implantsd were
wurysm was introduced in the sarly 1330s as homemade devices'? and sarved to establish
a minimal access alternative to conventional the feasibility of the technique. These proto-

Tha authors have no commertl, propristary, or Snancial Rkenest In the products of compankes desoribad in this artick.

for oo rcnh\:h raprnts: C.J. van Marrewilk, D Elerklaan &, 5624 B Eindhowen, Tha Natherlands.
Fn: 3‘ A0-244-5370; E-mall: cw@nmarme wik dmdlumennf

& 006 by 1o INTERMATIONAL SOCKTY 0F ENDOMASIIALAR SPRCCALETS AwiBbb 2 www Byiomg
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Developments in endografts
result in better performance than
early endografts

EUROSTAR Collaborators.

J Endovasc Ther 2005;12:417-429
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1.00 100— 4%*
Endovascular repair £ 7%t
095 £ 8o 26%"*
E Cpen repair E o
£ 030 é 60—
£ g
3 g
= 40 )
2 a5 E = Aneurysm-related mortality for EVAR group
& 2 — Aneurysm-related mortality for open repair group
§_ 20 — All-cause mortality for EVAR group
o.50 Fe0.86 g = All-cause mortality for open repair group
o 0.
6 12 18 24 Iy 1 ] 1 J1
Months after Randomization Time since randomisation (years)
Mo. at Risk : 1.00 | »
Open repair s 164 160 133 97 g&ﬂ?ﬁ;}mk 539 484 314 195 88 s "
Endovascular repair 173 166 163 134 98 EVAR 543 503 316 187 94 . AAA-related mortality
095
DREAM Trial EVAR Trial ;o Alcause mortalty
i
:
. . H
N Engl J Med. 2005,35:2398-405 Lancet. 2005,;365:2179-86 L oss
1
2
1080
All-cause AAA-related
o _ 030days  31365days  31-365days.
0504 : No. at Risk 500 490 490
B 4 | No. of Events 6 35 1
- ] Endovasaular 070 | Kaplan-Meler Estimate  0.988 0916 0.986
T 040 el 1 PetoStandard Error 0.005 0.014 0.005
8 b ] Open : — .
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% 06 = 0.307 £ Time from implant to event (months)
w = ] £
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5 o Logrank p=0.09 g o101 o E N GAG E Reg Ist ry
0.2 =} b s
—— Ty ] = Hazard ratio, 0.97 (95% CI, 0.77-1.22 . .
i e 1 Hazard rati, 057 8 : Eur J Vasc Endovasc Surg 2012;44:369-75
L o e e e e R EEsEsmseEs e
0.0 I 1
0 1 2 3 4 Vears
Time since randomisation (years) 2f Diek

ACE Trial OVER Trial

JVas 2011,53:1167-73-405 N Engl J Med 2012,367:1988-97
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; Vascutek
Criteria Endurant Talent Zenith Gore
Minimum Treatable Neck
10mm 15mm 15mm 15mm
Length
Maximum Treatable o o o R
) 60 60 60 60
Infrarenal Angulation
Max Treatable Aortic
; 32mm 32mm 28mm 31mm
Neck Diameter
Max Treatable lliac
] 22mm 20mm 18mm 21mm
Diameter
# of Main Body
) . 2 2 1 1
Configurations
Min Access Profile
22F 23.5F 21F 22.5F
(28mm graft)

Remarkable at baseline
— 16.1% sAAA
— 10.6% ASA IV
— 17.9% outside IFU

(exclusion DREAM/EVAR1)
WWwWWw.cacvs.org
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100+
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0.60] — 0,95
s 055 Es
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3 us 2 o e 3 Endovascular repair
° z 5
= 04 2§ 010 BE oms-
5., e 4 £
5 i Logrank p=0.01 k- .% 0.204
02 ES o1sd 0807 b
o g g;g_ g Hazard ratio, 1.06 (95% CI, 0.87-1.23) o £ L 18 24
00 | 3 P=057
T 7 7 ot T 000 Months after Randomization
1 2 3 4 5 3 7 3
Time since randomisation (years) go. at Hi:!( - s 153 s o
pen repair
Endovascular repair 173 155 147 15 38
. = L} 0 a Figure 3. Kaplan—Meier Estimates of Freedom from Reintervention
Survival or reintervention Death or reintervention among Pateis Asigned o Undergo Open o Endovsalar Aneuy s Repa.
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Zenith (Cook) Excluder (Gore) Talent (Medtronic) Endurant (Medtronic)
3.570 1.242 2.509 1.263

EuroSTAR
7.321

ANALYSIS
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0.49%

Intra-operative

FEUROSTAR: 0.49% (0.35-0.68)

0.16% ENGAGE:  0.16% (0.03-0.61)
_/l J p =0.09
EUROSTAR ENGAGE

WWW.Cacvs.org
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0.74%

Within 30 days

EUROSTAR: 0.74% (0.56-0.96)
ENGAGE:  0.23% (0.05-0.73)

0.23%

l p=0.04
. r P

| | ]

EUROSTAR ENGAGE

WWW.Cacvs.org
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)] RUVERDS PUAR i |

2:27% 30-day mortality
197% EUROSTAR: 2.27% (1.95-2.36)
ENGAGE: 1.27% (0.76-2.07)
p =0.02
L 4 2
EUROSTAR ENGAGE
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)] RUVERDS PUAR i |

4.64%

30-day Type- | & lll endoleaks

EUROSTAR: 4.64% (4.01-5.37)

e ENGAGE: 1.48% (0.91-2.37)

> ! p <0.01
EUROSTAR ENGAGE

WWW.Cacvs.org
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After 30 days
EUROSTAR: 97.62% =£ 0.2
ENGAGE: 98.41% £ 0.3
p=0.02

After 365 days
EUROSTAR: 91.73% £ 0.4
ENGAGE: 94.14% = 0.7
p=0.02
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EVAR is getting better

Due to better insight in the pathophysiology of AAA and
because new generation endografts seem to perform
better

WWW.Cacvs.org



