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TEVAR: What to state after 10
years? A new standard of care?

Remember Stanford 1992
“Home-made” self expanding .
Z-stent-graft

Bursting the deadly danger < Secondary endoleak?

of aortic aneurysms
< Durability?

“* Prognosis?

Melbourne 1996
Talent Thoracic
nitinol/polyester stent-graft




Evolution of Aortic St

ent-Grafting

1986 — Nicholas Volodos

1991 7 Juan Parodi

YAK 616.132-007.64-001.5-089.819.5

H. JI. Boaodoce, H. I1. Kapnosus, B. E. llexanun, B. H. Tpoan, JI. ®. fTxo-
genko, JI. C. Kepemer, A. C. Heonera, B. H. Kyareba, A. H. Canskos,
I'. H. F'aspuxos

CHYYAH JUCTAHILHOHHOIO YPE3BEAPEHHOIO
3HOONPOTE3HPOBAHUSA FTPYAHOHR AOPTDHI
CAMO®PHUKCHPYIOULIUMCA CHHTETHYECKHM NMPOTE3OM
APU TPABMATHYECKOHA AHEBPU3ME

Xapokonckuit HUH o6weli ¥ HeOTNIOKHOA XHPYpruM (Aup.—npod. B. T. 3aiiues)

OnepaunH TNPOTE3UPOBAHHA TPYAHOH aoOpTH
OTHOCATCA K OAHHM H3 TPABMATHYHHX B cepled-
HO-cOCyaAHCTOH XHpypruu. B Hacrosuee BpeMs c
TOYKH 3PEHHA CHHIKEHHS TPAaBMATHYHOCTH 3TOrO
THNA ONepalHA ONTHMANLHHM MeTOAOM, ONpas-
AaBwuM ceGA B KJAMHHYECKOR MPakTHKe, ABASA-
eTCsi HHTPAONEPAUHOHHOE NpPHMEeHEHHe JHI0Npo-
Te30B ¢ ABOHHHLMH Koabuamu (Durcau G. u co-
aBT., 1978). Haa ocymecrBaeHHS (HKCAUHU He-
06X0HMO BHIO/IHEHHE TOPAaKOTOMHH, BEIE/EHHE
aOpTH Bl M HHJKE aHEeBPH3IMH, MepexaTHe ee
Ha BpeMs BBeReHMs D3HAONpoTe3a. BeseacTsue
3TOTO YKA3aHHHH MeTOX He MOXKET CUHTAaTbCH
XOpOIUO PELIeHHOR aJbTePHATHBOH KJIACCHYECKHM
MeTOAaM NPOTe3HPOBAHHA FPYAHON AOPTH C MPH-
menennem KK, BpeMeHHBIX WIYHTOB HAH rHmo-
TepMHi, TaK KaK COXpaHfercs 601blias TPaBMa-
THYHOCTb ONEpPaLLHH.

TlpuHUHNANbHO HOBBIM MOAXOAOM K CHHMKe-
HHIO TPaBMaTHYHOCTH MPH NPOTE3HPOBAHHH TPYA-
HOH aOpTH ABAAETCA AHCTAHUHOHHOE 3HAOMpOTe-
SHPOBaHHe, TPH KOTOPOM  He OCYILeCTBASIOTCA
JAOCTYN K MOPa)KeHHOMY COCYAY, €ro BblAeJNeHHe
u nepexatie. M xors Gnectsiian nAes TaKoro
nporesupoBanns Ouaa BHaBHHYTa Ch. T. Dotter

B 1969 r., B KIHHHKe OHa He 6HWJa peanu3OBaHa
B nocaenyromue {5 ser.

OnHCaHHR CNyYaeB BHMOJHEHHN B KAHHHKE TH-
CTAHUHOKHOTO 3HAONDPOTE3HPOBAHHA IPYAHOH aop-
Thl CHHTETHYECKHM TNIPOTE30M B AOCTYNHOil JHTe-
patype Mb He Hauwih. B cBsi3u ¢ >THM cuuTaem
1e/1eco06pasHHM cOOBUIMTE O MEepBOM KJIHHHYE-
CKOM HaOMIONeHHH AHCTAHUHOHHOTO 3HAONpOTe-
3HPOBaHHs [PYAHOR A0PTH NPH ee TPaBMaTHUHON
aHeBpH3ME C IOMOINBLI0 CaMOMHKCHPYIOLLErocs
CHHTETHYeCKOro npore3a.

Boabro#@ B, 53 jer, mocrynwn B cocyas-
CTO€ OT/AeseHHe ¢ Kajaob6aMH Ha GONH B TPYAHOH
KJaeTke, o6yl caa6ocTh, OAWWIKY NpH (H3HYeE-
cKofi warpyske. M3 aHaMHesa u3BecTHO, 4TO B
1959 r. GOJBHOH TMOAYYHJ KOMMPECCHOHHHIR me-
pesom XII rpynHOro no3sBoHKa Be/eACTBHe CAaB-
JeHHs MexJy aBToMamHHaMH. HMuemu Mecto
HHXKHAS Napanjerus, HapyuwenHe (QYHKUHH Ta-
30BbIX opranos. B 1966 r. Bo Bpems ¢uoopo-
rpaHYeckoro AHCNAHCEPHOTO OGCAeA0BaHHA ¥
OONBLHOrO BLIABJIEHA ONyXOJib 3aJHEr0 CpeaoctTe-
HHA. 15 ampens 1986 r. GoabHOMY npou3BedeHa
JIeBOCTOPOHHAA TOPAaKOTOMHS B TOPAKAa/JbHOM OT-
menewnu obnacthoi GosbHhuH. [lpu  pesm:




Evolution of Aortic Stent-Grafting

YAK 616.132-007.64-001.5-089.819.5
H. JI. Boaodoce, H. I1. Kapnosux, B. E. llexanun. B. H. Tpoan. JI. ®. STxo-

Original articles

1986 — Nicholas Volodos

sfemoral Intraluminal Graft
Implantation for Abdominal Aortic
Aneury

. H.D. Barane, PhD, Bueno

1991 7 Juan Parodi

This study reports on animal experimentation and initial clinical trials exploring the
feasibillly of exeluslon of an abdominal aol ameurysm by placement of an
Intraluminal, stent-anchored, Dacron prosthetlc graft uslng retrograde cannulation of
the common femoral artery under local or regional anesthesla. Experlments showed
that when a balloon-expandable stent was sutured to the partlally overlapping ends
of a tubular, knitted Dacron graft, friction seals were created which flxed the ends of
the graft to the vessel wall. This excludes the aneurysm from clrculation and allows
normal flow through the graft lJumen. Initlal reatment In five patlents with serlous
co-morbldities is described. Each patlent had an Individually tallored balloon diam-
eter and diameter and length of their Dacron graft. Standard stents were used and the
diameter of the stent-graft was determined by sonography, computed tomography,
and arteriography. In three of them a cephalic slent was used without a distal stent.
In two cther patlents both ends of the Dacron tubular stent were attached o stents
using a one-third stent overlap. In these latter two, once the proximal neck of the
anaurysm was reached, the sheath was withdrawn and the cephalic balloon inflated
with a saline/contrast selution. The catheter was gently removed caudally towards
the arterlal entry slte In the groin to keep tension an the graft, and the second balloon
Inflated so as to deploy the second stenl. Four of the five patlents had heparin
reversal at the end of the procedure. We are encouraged by this early experlence, but
believe that further developments and more clinical trials are needed before this
technigue becomes widely used. (Ann Vasc Surg 1991;5:491-433),

KEY WORDS: Graft-stent excluslons; grafls; abdominal aortic aneurysm; transfem-
oral Intraluminal grafts.




Evolution of Aortic Stent-Grafting

The NEW ENGLAND
JOURNAL o MEDICINE

1986 — Nicholas Volodos

Inestitition: U

ORIGINAL ARTICLE

Volume 331:1729-1734 December 29, 1994 Number 26

Transluminal Placement of Endovascular Stent-Grafts for the Treatment of
Descending Thoracic Aortic Aneurysms

1991 + Juan Parodi
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Evolution of Aortic Stent-Grafting

The NEW ENGLAND

The New England Journal of Medicine
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Causative factors of high surgical mortality in AD

, OR
= _€ Tamponade, Hypotension 3,0
| .« Coronary occlusion 1,8
E Cerebral Trauma, Shock > 3,0
Renal failure 4,7
Malperfusion syndrom 6,1
Expansion, imminent Rupture 3,4
Consequences of treatment ?
(spinal Ischemia, Death 14 - 67 %%)
*Coselli et al.,1997 Mehta R., Nienaber C., Eagle, K.

Fuster et al., 1994 Circulation 2002
Glower et al., 1990 Suzuki T. et al., Circulation 2003
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Ince H, Nienaber CA, et al., CIRCULATION 2003; 108:2967-2970



Endovascular Exclusion of TAA
(post-surgical aneurysm after coarctation)

Ince et al., Circulation 2003; 108:2967-2970



Historical data on outcomes after SG in TAA

Long-term survival after SG in TAA
vS. population

5 y/50% mortali

)
>
~
T
2
s
=
)]

201 _m— Al patients
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0
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Months
n 72 55 30 6

—&— Open Candidates
—a&— Not Open Candidates

Survival (%)

02 2 %, 48 60 72 84 Outcomes of patients subjected to

-t R B stentgraft treatment considered fit
| or unfit for open surgery

Demers P, et al. J Thorac Cardiovasc Surg 2004;127. 664-673



Needs imaging for surveillance and participation in
technological evolution of SG

Reconstructed ce CTA

Disconnection |. :
of 2 stent-graft :':7 |




Before Hybrid Procedure with cardiac surgery
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... or hybride with vascular surgery, SG and a duct

occluder.

|

Schematic drawing Carotido-subclavian after SG-Implantation
bypass performed exclusion of the aneurysm
from blood flow, and duct
occluder of LSA



New Concept: “Aortic Reconstruction” in Dissection

Diagnosis

Treatment by
remodeling
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before stentgraft 1 year after stentgraft



Concept of Endovascular Repair in Aortic Dissection

VERBEREES

* Closure of the proximal entry tear

* Depressurization of the false lumen

* Thrombosis of FL

* Redirection of blood flow towards TL

* Induction of ,aortic remodeling®




Therapies and Outcomes of aortic dissection?

All dissections

O A/Medical n=81)  m A/Surgical (n=208) | IRRSISLNANZ: U= 1L TSI ST fe [STaYA (o] = Tel ) ¢!

A B/Surgical (h=35) A B/Medical (n=140) . .
O Al Patients (N =464) type B dissection

60 - a e —&— Survival
" —— Age/Sex matched survival

5 Years: 80%
10 Years: 55%
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Hagan et al, JAMA 2000; 283:897-903 Lansman et al. Ann Thorac Surg 2002; 74:1833-1835



Classification tree for risk of in-hospital death in Type
B Aortic Dissection

Hypotension/
Shock?

Any Branch Vessel
Involvement?

Periaorfic
Hematoma?
Age 70+, Medical
| ——— Age 70+, Surgical

| eeeee Age <70, Medical
| msmsams Age <70, Surgical
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Days in Hospital Mortallty 5%

Who should be treated with stentqgraft?

Mehta et al., Ann Thorac Surg 2004; 77:1622-9



Emergency Indication
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Emergency Indication

dynami

static T

Dissection related Malperfusion
before Stentgraft

Malperfusion

Revascularisation after
Stentgraft



SG in emergency and elective setting of Aortic
Dissection

Outcomes analysis

Prognosis

Chabbert V et al.

JET 2003,;10:494 n=11

+

Beregi JP et al.

JET 2003;10:486 n=46

Nienaber CA et al.

JCS 2003;18:464 n=11

EUROSTAR Registry

JVS 2004;40:670 n=131

Metaanalysis Review

EHJ 2005;ahead of print n=609

TTR (Talent thoracic Registry)

Finalized - 2005; n=180

INSTEAD

Awaiting FU 2006; n=136




Elective Indication in Type B Dissection ?

in stable aortic dissection
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Prognostic Predictors during long-term F/U in Type B

Multivariate predictors:

A <40 mm and closed
False lumen patency p<0.02

Aortic diameter 2 40mm  p<0.001

= B <40 mmand patent

C: =40 mm and closed

D: 240 mm and patent
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Enlargement = D = 6.0cm; progression > 10mm/y;
ULP > 5mml/y

Marui, A. et al. Circulation 1999;100:275-280



Subacute Aortic Dissection (> 14d)

17.09.2003

~20.08.2004

)

A

03

Early remodeling in the
chronic phase of aortic
dissection avoids
expansion ...

20.08.2004




Chronic Aortic Dissection (> 3m)
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Long-term Follow-Up In
chronic Type B Dissection

... even over
7.5 year of follow-up!




Cumulative survival of (initially) uncomplicated
type B dissection:
Stentgraft vs. historical group with medical therapy

Medical therapy Elective stentgraft

—— 07 94.9
Chronic type B dissection - ‘

3 y mortality in IRAD = 26.5%
(50/189) + 10% early death rate!

Circulation 2006 (in press)

IRAD
™ 3y mortality 18%

( n=80 )
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Natural History - Cumulative survival after
medical therapy only elective stentgraft-placement

Nienaber, Zanetti et al., Am Heart J. 2005 Apr;149(4):592-9



Freedom from major complications and reinterventions

Acute AD ' Acute AD

—a0— & —06— —00— —— 6 &
Chronic AD
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Eggebrecht et al. Eur Heart J. 2005 Mar;26(5):431-2.



Complications with SG in type B dissection
Importants of high volume expertise

* 39 studies (>3 pat. with AD)
* total 1007 pats, of which 609 had AD (60,5%)

* 61 yrs, 76% male, 58% acute dissection

Single Center Metaanalysis
Overall complications 13.6£1.5%
2.4 % Major complications 1121214 %
0.9 % Minor complications 2407 %
2.0 % Procedure-related complications 6.8+1.2%
0.5 % - Retrograde type A- aortic dissection 1.91£0.6 %
1.0 % - Access complications 2.3+20.7 %
1.5 % Neurologic complications 29207 %
1.0 % - Stroke 1.920.6 %

- Paraplegia 08+04 %

Eggebrecht H, Nienaber CA, et al, EJH 2005
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457 consecutive pts spective
collected in 7 European
referral centers
Inclusion criteria _—
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Early results of largest registry (TTR, JTCS 20006)

* Procedure technical failure
(insertion or deployment) 2.2% (10 pts)

* Immediate conversion to open repair 0.7% (3 pts)

In-hospital complications 5.0 % (23 pts)

(2 acute AoD during the procedure, 0.4%)

UL CASES 9% (D aisy) - p=0.16
CHIONICICASES 2007 (14 gis))
In-hospital complications 12.6 % (58 pts)
Faraplegial/panapares|s; (79
S0
31270
EXIENSIoN olFdISSECHION (07

Pihers (pulimenany;renal;cardiac) 5:055
\J

Fattori R, Nienaber Cet al, J Thorac Cardiovasc Surg 2006




TTR: Primary endoleak in 457 cases

S00rlENgouUs resoluior) Canversior to surgary
29 ots v 10 ots

Adjurniciyve irgairnent
19 gis

1

Persistent primary endoleak: 44 pts (9.6%)




TTR: Early results in 457 cases

Type of endoleak

V. V V V




TTR: Late results in consecutive cases
422 pts; mean F/U 24 months (range 3 — 85)

* Death during follow-up 8.5 % (36 pts)
> Death aneurysm/dissection related 26 % (11 pts)

* Rupture during follow-up 1.6 % (7 pts)

* Late conversion to surgery 0.7 % (3 pts)

Related death
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TTR: Late results of 422 cases

Follow-up data (mean 24.3 months) showed aortic rupture in 7
patients (1.6%), all subsequently died

Six of 7 patients with aortic rupture had dissection as the primary
disease (2 Marfan) and all 7 had a type | endoleak

No endoleak

Endoleak
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p < 0.0001 (Log Rank Test)
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IRAD: Survival of type B dissection by treatment strategy

Kaplan-Meier Survival Estimates

Hn—dovascular Surgery
Medical ——r

Log rank p=0.61

IRAD Registry

L
el
®
)
)|
Y
o
)
()
—
LL
C
O
g
@)
Qo
(®)
| -
i

At risk:
Medical 124

Surgery 16
Endovascular 14

[
600
Days of Follow-up

IRAD Investigators 2006; Circulation (in press)




Thoracic Endografts: The New Standard of Care?

Emerging TEVAR has a relatively low associated
morbidity and mortality.

F/U studies indicate stable morphological results or
regression (in absence of endoleak !).

Technical perfection! Strong learning curve phenomenon!

New standard of care may still be too euphemistic today
considering the need for careful and proper patient
selection.



Consideration of comorbidities and peculiarities
of the individual patients ...

— Does “aortic root” mean ascending aorta?
— Is the “aortic arch” the proximal descending?

— |s “ectatic” or “tortuous” sceme?

— Inter-observer variabiltiy in CT is £ 4mm

— Use of various modalities increases uncertainly
while the dimension of the pathology may be
unchanged

* Slow progression may not be recognized

* True progression may be dispuised




IRAD: Survival of type B dissection by Comorbidities

Covariate Adjusted Survival Curves
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IRAD Investigators 2006; Circulation (in press)



First endovascular repair of an aortic
aneurysm ... ever !

YK 616.132-007.64-001.5-089.818.5

H. JI. Boaodoce, H. I1. Kapnosuu, B. E. llexanun, B. H. Tpoan, JI. ®. ko-
senxo, JI. C. Kepemer, A. C. Heonera, B. H. Kyreba, A. H. Canokos,
I'. H. Taspukos

CJIYYAH JUCTAHULHOHHOIO YPE3BEAPEHHOTIQ
SHAOINPOTE3IHPOBAHHUSA NPYATHOR AOPTHI
CAMOPUKCHPYIOLIUMCA CHHTETHYECKHM MNMPOTE3OM
TPH TPABMATHYECKOHA AHEBPU3ME

Xapoxonckuit HHUHM o6wefi # neorsoxkHof Xxupypruu (amp. —npod. B. T. 3aiiues)

Onepanuy npoTe3sMpOBaHHA TPYAHOA aopTH
OTHOCATCA K ONHHM H3 TPaBMATHYHHX B cepaed-
HO-COCYIHCTOH XxHpypruu. B Hacrosuree Bpems c
TOYKH 3PEHHA CHHXKEHHA TPAaBMAaTHYHOCTH 3TOr0
THNIa ONepalHi ONTHMANbHHIM METOAOM, Ofpas-
AapwiyM ceGAd B KJIAHHHYECKOH MNpaKTHKe, SABJA-
eTci HHTPaonepauHOHHOe MNpUMEHeHHe 3IHA0NpPO-
Te308 ¢ ABOAHHIMH KoabuaMH (Durcau G. u co-
aBt., 1978). Jdas ocymecrBaeHua ddxcanuu He-
006X0LHMO BHIOJHEHHE TOPAKOTOMHH, BHAE/EHKE
aOpTH Bbille H HHXKe aHeBPH3MHI, TMepexaTHe ee
Ha BpeMs BBelleHUS 3IHAONpoTe3a, Beaeacrsue
ITOFO YKA3aHHBHA MeTOd He MOXEeT CYHTAaTbCH
XOpOLUO peUIeHHOR aJbTepHAaTHBOH KJIACCHYECKHM
MeTOLaM NpOTe3HPOBaHHA FPYLHOH 3OPTH C MpH-
meHenneM HK, BpeMeHHBIX IUYHTOB HAH THMO-
TepMitll, TaK Kak coxpanfercd 6oabluas Tpasma-
THYHOCTb OMEepalHH.

[IpHHUKHNZAbKO HOBHM MNOAXOZOM K CHHXKe-
HHIO TPABMATHYHOCTH NPH NPOTe3HPOBAHKH TPYI-
HOH aopThi ABAAETCH AHCTAHUHOHHOE 3HAOMpOTe-
3HpPOBaHHe, TPH KOTOPOM  He OCYILeCTBASIOTCSA
AOCTYN K NMNopaxKeHHoMy COCyny, ero BHe/ieHHe
H nepexatHe, M xoTa Grectswan umes Taxoro
nporesdpoBaHns Ouaa BuaBHHyTa Ch. T. Dotter

8 1969 r., B kaHHHKe OHa He 6Hia peasiM30BaHa
B nochenywoiixe (5 ger.

OnxcaHHR c/1y4aeB BLIDOJNHEHHS B KAHHHKE IH-
CTAHUHOHHOIO 3HAONPOTE3HPOBAHHA IPYAHOH aop-
TH CHHTETHYECKHM IIpOTe30M B AOCTYNHOH JHTE-
partype MH He Hawmd, B cBsiau ¢ 3THM cudTaeM
uenecoolpa3HEM cOOBIIHTE © MepBOM KIHHHYE-
CKOM HaOMIONEeHHH AHCTAHUHOHHOTO 3HAONpOTE-
3HPOBAHHA IPYAHOH a0PTHi NPH ee TPpaBMaTHUYHOM
aHEBpHU3ME C MOMOIIbI0 CaMOGHKCHPYIOUEroCA
CHHTETHUYeCKOr¢ npoTeaa,

Boabunon B, 53 ner, mocrynun B cocynu-
cTOe OTAEeJeHHe ¢ xanao0aMH Ha GOAH B rpynHOMH
KJ1eTke, o0myw c1aboctsb, OAHLIIKY NpH (H3HYeE-
CKOH Harpyske. M3 aHaMHe3a u3BecTHO, YTO B
1959 r. 6O.BHOH TMOAYYHA KOMAPECCHOHHHIE me-
penom XII rpyzHoro.mosBoHKa BeJAeACTBHe CAaB-
JeHHs Mex/Jy aBToMaulvMHaMH. HMeau Mecro
HHXHAS napanjerus, HapyuwerHe QYHKUMH Ta-
30BHX opraros. B 1966 r. Bo Bpemsa d¢uoopo-
rpacdHYeckoro AHCMaHcepHOro oObcaef0BaHHA Y
G6OMbHOrO BLIABJIEHA ONYXOJb 3aXHEro Cpeaocre-
HHA. 15 anpens 1986 r. GoabHOMY npousBefeHa
JIEBOCTOPOHHAA TOPAaKOTOMHA B TOPaKa/JIbHOM OT-
Aenennn obnacthof Gonbuuuw. [lpu peBH3uH
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