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Remember Stanford 1992
“Home-made” self expanding

 Z-stent-graft

  Melbourne 1996
 Talent Thoracic

nitinol/polyester stent-graft

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

• Reliable and effective !

• Lower morbility and mortality than   
open surgical repair !

• Variable incidence of Endoleak !

 Secondary endoleak? 

 Durability?

 Prognosis?

Nitinol surfaceNitinol surface



  

Nicholas Volodos1986

Juan Parodi1991

Evolution of Aortic Stent-Grafting Who?
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Causative factors of high surgical mortality in AD

Aorta descendensAorta descendens

OR

Tamponade, Hypotension 3,0
Coronary occlusion 1,8
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



  

Post surgical thoracic aortic 
aneurysm (post coarctation surgery)

Stent graft in TAA

Relation between 
TAA diameter and 

rate of rupture!

Law of La Place
Ruptur rate vs. Diameter in TAA 

Ince H, Nienaber CA, et al., CIRCULATION 2003; 108:2967-2970



  

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

1

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

2



  

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

Historical data on outcomes after SG in TAA

Long-term survival after SG in TAA 
vs. population

Outcomes of patients subjected to 
stentgraft treatment considered fit 
or unfit for open surgery

5 y/50% mortality



  

Needs imaging for surveillance and participation in 
technological evolution of SG

Reconstructed ce CTA

1 piece of stent-graft

Disconnection
of 2 stent-graft



  

Hybrid Procedure with cardiac surgery

After

Before

Rerouting and 
stenting of arch



  

Carotido-subclavian
bypass performed

after SG-Implantation 
exclusion of the aneurysm 
from blood flow, and duct 
occluder of LSA

… or  hybride with vascular surgery, SG and a duct 
occluder.

Schematic drawing



  

New Concept:  “Aortic Reconstruction” in Dissection

before stentgraft

Occlusion of 
proximal Entry

Reconstruction of TL

1 year after stentgraft

Diagnosis

Treatment by 
remodeling



  

FL

TL

Concept of Endovascular Repair in Aortic Dissection

• Closure of the proximal entry tear

• Depressurization of the false lumen
• Thrombosis of FL

• Redirection of blood flow towards TL

• Induction of „aortic remodeling“



  
IRAD 2000

All dissections
Survival after surgery for acute 
type B dissection

Lansman et al. Ann Thorac Surg 2002; 74:1833-1835Hagan et al, JAMA 2000; 283:897-903

Therapies and Outcomes of aortic dissection?



  

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

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

Who should be treated with stentgraft?Who should be treated with stentgraft?



  

Supra side-branch fixation

Emergency Indication

Type B dissection

imminent rupture

TEE

DSA



  

dynamic static

obstructive Malperfusion 

Dissection related Malperfusion 
before Stentgraft

Revascularisation after 
Stentgraft

Emergency Indication

Malperfusion

IVUS Angio



  

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 ?

44 m, type        pre stent-graft           7 days     3 months          12 months

in stable aortic dissectionin stable aortic dissection



  

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

Marui, A. et al. Circulation 1999;100:275-280
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n=101

Multivariate predictors:

False lumen patency p<0.02

Aortic diameter ≥ 40mm p<0.001

Enlargement = D ≥ 6.0cm; progression > 10mm/y; 
ULP > 5mm/y



  

Subacute Aortic Dissection (> 14d)

17.09.2003 20.08.2004

17.09.2003 20.08.2004

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



  

Chronic Aortic Dissection (> 3m)

05.09.2003 06.09.200429.08.2003



  

… even over 
7.5 year of follow-up!

22

Long-term Follow-Up in 
chronic Type B Dissection



  

Natural History -
medical therapy only

Cumulative survival after 
elective stentgraft-placement 

Cumulative survival of (initially) uncomplicated 
type B dissection: 

Stentgraft vs. historical group with medical therapy

Medical therapy Elective stentgraft

IRAD 
3y mortality 18%

Chronic type B dissection

3 y mortality in IRAD = 26.5% 
(50/189) + 10% early death rate! 
Circulation 2006 (in press)

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



  

Freedom from major complications and reinterventions

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

Eggebrecht H, Nienaber CA, et al, EJH 2005

Single Center Metaanalysis

8.4 % Overall complications 13.6 ± 1.5 %

2.4 % Major complications 11.2 ± 1.4 %

0.9 % Minor complications 2.4 ± 0.7 %

2.0 % Procedure-related complications 6.8 ± 1.2 %
0.5 %      - Retrograde type A- aortic dissection 1.9 ± 0.6 %

1.0 %      - Access complications 2.3 ± 0.7 %
1.5 % Neurologic complications 2.9 ± 0.7 %

1.0 %      - Stroke 1.9 ± 0.6 %
0.5 %      - Paraplegia 0.8 ± 0.4 %



 
  

RostockRostock

ViennaVienna
ToulouseToulouse

BolognaBologna  

      

LilleLille

The The TTalent alent TThoracic retrospective horacic retrospective 

RRegistryegistry ( (TTRTTR))

NieuwegeinNieuwegein

457 consecutive p457 consecutive ptsts  
collected in 7 European collected in 7 European 

referral centersreferral centers

Inclusion criteriaInclusion criteria  
PPatients atients submitted to submitted to 

thoracic EVT thoracic EVT with Talent with Talent 
stent-graft with stent-graft with a minimuma minimum  

FU of 3 monthsFU of 3 months

EndpointsEndpoints
Early-mid- and long-term 
outcome (mortalityortality, g, graft-raft-

related mortalityrelated mortality, e, endoleakndoleak, , 
aaortic ruptureortic rupture,                         ,                         

    r    re-interventioe-intervention, sn, stent tent 
fracturefracture, , migrationmigration))

MarseilleMarseille



  

Early results of largest registry (TTR, JTCS 2006)

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

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

IIn-hospital complications  5.0 % n-hospital complications  5.0 % (23 (23 pts)pts)

(2 acute AoD during the procedure, 0.4%)  (2 acute AoD during the procedure, 0.4%)  

- acute cases acute cases 7.9%7.9% (9 pts.)(9 pts.) p=0.16p=0.16

- chronic caseschronic cases 4.0% 4.0% (14 pts.)(14 pts.)

IIn-hospital complications  1n-hospital complications  122..66 %  % (58 (58 pts)  pts)  

- ParaplegiaParaplegia/paraparesis/paraparesis 1.7 1.7 %   %     ((88    pts)pts)

- CVA (CVA (StrokeStroke, TIA) , TIA) 3.73.7 %   %      (1(177 pts)  pts)   

- Local vascular Local vascular 3.2 %    (15 pts)3.2 %    (15 pts)

- Extension of dissectionExtension of dissection 1.1 %    (5 pts)1.1 %    (5 pts)

- Others (pulmonary,renal,cardiac) Others (pulmonary,renal,cardiac) 3.0%     (13 pts)3.0%     (13 pts)

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



 
  

Spontaneous resolutionSpontaneous resolution
26 pts26 pts

Conversion to surgeryConversion to surgery
10 pts10 pts

Persistent primary endoleak: 44 pts (9.6%)  Persistent primary endoleak: 44 pts (9.6%)  

Adjunctive treatmentAdjunctive treatment
15 pts15 pts

Early post-operative:
98 pts (20%)

TTR: Primary endoleak in 457 cases



 
  

Persistent primary endoleak: 44 pts (9.6%) 

Type of endoleak                

 Type I 7.2%

 Type II 0.8%

Type III 1.2%

 Type IV 0.5%

TTR: Early results in 457 cases



 
  

• Death during follow-up                     8.5 %    (36 pts)
  Death aneurysm/dissection related          2.6 %    (11 pts)

• Rupture during follow-up                  1.6 %    (7 pts)
• Late conversion to surgery               0.7 %    (3 pts)

Fattori R, Nienaber C, et al, J Thorac Cardiovasc Surg 2006 

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



 
  

• 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 I endoleak

Fattori R, Nienaber C et al, J Thorac Cardiovasc Surg 2006

TTR: Late results of 422 cases



  

At risk:
1 163 124 93 72
2 24 16 13 10
3 21 14 8 4
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Log rank p=0.61

IRAD: Survival of type B dissection by treatment strategy

IRAD Registry

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 … 

• Nomenclature not settled
– Does “aortic root” mean ascending aorta?
– Is the “aortic arch” the proximal descending?
– Is “ectatic” or “tortuous” sceme?

• Can you rely on sizing of the aorta?
– 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
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IRAD: Survival of type B dissection by Comorbidities

IRAD Investigators 2006; Circulation (in press)

IRAD Registry



  

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