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“Many cardiovascular surgeons are 

looking at the achievement of TEVAR 

with a bitter-jealous admiration. 

Some pessimists tend to think that 

shrewd cardiologists and radiologists 

will overtake surgeons in treating 

aortic aneurysms.”  

 - Yutaka Okita, 2007 - 



Endangered Species ?? 

Aorta surgeon 



(Ann Vasc Surg 1991;5:491-499) 

 Experiments since 1976 

 First clinical application in 1990 

 Report of 5 cases 

– 3 success 

– 1 endoleak 

– 1 conversion to open surgery 



 First clinical application in 1992 

 13 patients 



 Animal study since 1984 

 Clinical use since 1985 

Nikolai L. Volodos 



Endovascular zone 



Case selection - feasibility 

 고정할 곳이 있는가? 

 적당한 크기의 stent graft가 있는가? 

 Stent graft를 target까지 집어 넣을 수 있는
가? 

 Contrast agent를 사용할 수 있는가? 

 

 Landing zones – proximal & distal 

– Length : ≥ 2cm, the longer the better 

– Diameter 

 Access vessel size & tortuosity 

 Renal function 

 Contrast allergy F / 75 
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Good vs. poor proximal neck 





Difficult access 

small vessel tortuosity occlusive disease 



Case selection - feasibility 

 고정할 곳이 있는가? 

 적당한 크기의 stent graft가 있는가? 

 Stent graft를 target까지 집어 넣을 수 있는
가? 

 Contrast agent를 사용할 수 있는가? 

 

 Landing zones – proximal & distal 

– Length 

– Diameter 

– Access vessel 

– Aortic tortuosity 

– Renal function 

– Contrast allergy M / 82 



Suitability of EVAR 

Neck diameter < 26~28mm 

 length ≥ 1.5~2cm 

 angulation < 45~50° 
 no severe calcification 

 no diverging 

Common iliac artery 

 diameter < 18~20mm 

 length ≥ 2.0~2.5cm 

 no severe calcification 

 angulation < 45~60° 

Arterial access 

 diameter ≥ 7 mm 

 no excessive 
   tortuosity 

Distal neck 

 diameter ≥ 20 mm 

 not much thrombus 



Hostile or marginal anatomy 



Case planning 

 Which device? 

 Size (diameter) 

--- oversizing 15~20% 

(around 10% for dissection) 

 Length 

--- extent of coverage 

 Number of device 

--- single or 

     multiple with overlap 

 Which route? 



Thoracic EndoVascular Aortic Repair 
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Gore TAG 

Medtronic 
Captivia 

Cook TX2 

S&G Seal 





Procedure 

 Imaging 

--- fluoroscopy, screen, table 

 Puncture kit 

 Guidewire 

 Catheter 

 Sheath 

 Dilator 

 Balloon 

 stent 



• Experience with 10 open surgical procedures 

• Minimum of 25 wire/catheter placements 

• Participation in 10 abdominal or 5 thoracic aortic EVSG 

• Experience with large-bore femoral sheath cannulation 

• Experience with retroperitoneal exposure of the iliac arteries 

- STS / AATS Position Statement, 2006 - 

Qualifications for credentialing 
of cardiothoracic surgeons to perform 

endovascular stent-grafting of the thoracic aorta 

Knowledge 
broad understanding 

of disease entity 

Technical expertise 
all therapeutic options 

(conventional & new) 

Training 
specific to endo- 

vascular approach 





Chimney technique 



Hybrid TEVAR with arch debranching 
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Zone 0 option 

• More invasive approach 

• Arch vessel reimplantation 

– Median sternotomy  

– Need CPB with TCA 

– FET procedure 



Elephant Trunk + TEVAR 

• Conventional total arch replacement with Elephant Trunk 

• Second stage TEVAR instead of DTA replacement surgery 



Hybrid repair of thoracoabdominal aneurysm 



Fenestrated stent graft 



Branch stent graft 



Questions to be answered 

• Is endovascular repair 

– able to treat all lesions? 

– safer than open repair for all patients? 

– as durable as open repair? 

– equally available as open repair? 

– less costly than open repair? 
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Indication of endovascular repair in 
thoracic aorta : established 

• thoracic aneurysm with good landing zones 

– ‘neck’ length ≥ 2cm, ideally ≥ 4~5cm 

– +/- sacrifice of left subclavian/celiac a. 

• traumatic (isthmic) rupture 

• post-surgical anastomotic pseudoaneurysm 

• penetrating atherosclerotic ulcer 

   with IMH, false aneurysm, or pain 

• complicated acute type B dissection 
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Hostile or marginal anatomy 



Annual number of AAA treated in Korea 
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How many AAA can be treated with EVAR? 



• 62-year-old female with fall-down injury  multiple fractures 

35 



• 58-year-old female with previous DTA replacement 14 YA 

36 
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Penetrating atherosclerotic ulcer (PAU) 



• 54-year-old male 

• Acute type B dissection with intractable pain 

before 

TEVAR 

5 days 

after 

TEVAR 

4 months 

after 

TEVAR 
38 



TEVAR in type B dissection 

rupture malperfusion 

complicated acute dissection exclusion of 

intimal tear 

false lumen thrombosis 

- - -> regression 



Indication of endovascular repair in 
thoracic aorta : controversial or undetermined 

• retrograde type A dissection 

(primary tear in the descending aorta) 

• infectious/mycotic aneurysm  

• uncomplicated acute type B dissection 

• chronic type B dissection 

• inadequate landing zones necessitating 

– ‘debranching/rerouting’ procedures 

– adjunct procedures, e.g., chimney 

– new generation devices (fenestrated, branched) 

 

 

 



Rationale of TEVAR in uncomplicated dissection 



However, the reality is that 

Most dissections have distal 

re-entry tears, especially in 

chronic stage. 

TEVAR 

?? 

≤ 80% in acute 

≤ 50% in chronic 

Expert Consensus (report from STS task force) : 

“Neither open surgery nor stent-graft reverses the natural history of 

aortic dissection unless the entire extent of dissection is either resected 

or excluded, and that can be achieved only by surgical intervention”  



courtesy of Taek Yeon Lee, MD • F / 56, Marfan 

• s/p TEVAR for type B dissection 

June 2011 November 2011 December 2009 
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EVAR trial 
Lancet 2004;364:843-8 

• Randomization of elective AAA patients fit for open surgery 

– endovascular stent-grafting (n=543) vs. open surgery (n=539) 

 

     EVAR  open repair 

• median length of operation : 180min     200min 

• 30-day mortality :     1.7%       4.7% 

• median length of admission :  7 days     12 days 

• conversion to open repair   1.8%        ----- 

• correction of endoleak    3.3%        ----- 

• re-exploration      -----       2.8% 



1st-generation stent-grafts in thoracic aorta 
Demers P, Craig Miller D, et al.  J  Thorac Cardiovasc Surg 2004;127:664-73 

• 103 patients between 1992~1997, mean follow-up for 4.5 years 

– 62 patients were ‘unsuitable for conventional open repair’. 

• mortality : 9%, paraplegia : 3% 

• actuarial freedom from treatment failure : 67%/1-year, 56%/5-year 

Stent-grafting of thoracic aorta in France 

Ricco JB, et al.  J  Thorac Cardiovasc Surg 2006;131:131-7 

• Nationwide result of 166 patients in France between 1999 ~ 2001 

• in-hospital mortality : 10% 

• 49 complications in 34 patients (20.5%) 

– endoleak : 16.3%, other serious complications : 12.7% 



Secondary procedures after TEVAR 

 Talent registry (J Thorac Cardiovasc Surg 2006;132:332-9) 

– 457 patients, 2nd procedure = 19% / 3 years, 30% / 5 years 

 

 Heidelberg (J Vasc Surg 2011) 

– 47 patients of hybrid TEVAR (1997~2009) 

– 27.6% 2nd procedure, 6.3% open conversion 

 

 U Penn (J Thorac Cardiovasc Surg 2013;145:S165-70) 

– 680 TEVAR (2000~2011) → 60 2nd TEVAR + 20 surgery 

 

 Kobe (Ann Thorac Surg 2013;95:1584-90) 

– 147 TEVAR (2000~2011) → 10 2nd TEVAR + 9 surgery 
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 Conclusion 

• Hybrid arch repair present a persistent high risk of mortality and 

neurologic morbidity, comparable with open repair. 

• Mortality was not affected by center volume or time of experience. 

• Zone 0 deployment present 3 times higher mortality than zone 1 repair. 

• No reliable long-term data exist to ascertain the durability. 

J Thorac Cardiovasc Surg 2012;144:1286-1300 
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J Cardiovasc Surg 2009;50:447-60 

• Total number of pooled cases   287 

• Follow-up < 18 months 

 

• Early mortality    6.9% 

• Late mortality   13.6% 

• Spinal cord ischemia 

 paraplegia    8.2% 

 paraparesis    6.7% 

 permanent    6.7% 

 temporary  10.0% 

• Renal failure    9.8% 

• Hemodialysis    5.1% 

 

• Early re-intervention   8.9% 

• Late re-intervention 11.1% 

 

• Early endoleak 16.2% 

• Late endoleak  14.3% 

• Branch occlusion   3.5% 
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Problems/complications of TEVAR 

 Mortality     1.5~6.5% 

 Renal failure     5.2~13% 

 Vascular access problems 

 need of iliac conduit   up to 40% 

 serious injury to iliofemoral arteries  1.4~14% 

 Neurological complications 

 stroke     2.9~11% 

 paraplegia     2~5% 

 Procedural failure    1~5% 

 Retrograde type A dissection   2~6% 

 Endoleak     0~45% 

 Late mechanical failure (fracture/breakage/wear) up to 9% 

 Prosthesis infection    ??? 49 



Shaggy aorta – risk factor for both open repair and TEVAR 



3 months 27 months surgery 
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Endoleak – type I 
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Type Ia Type Ia 

Type Ib Type Ib 



Endoleak – type II 
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Intercostal artery 

Lumbar artery 

Inferior mesenteric artery 

Median sacral artery 



Endoleak – type III 
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Endoleak – type IV (endotension) 
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Post-TEVAR complications 

residual aneurysm 

distal erosion -aneurysm 

new adjacent  

aneurysm 



Post-TEVAR complications 

retrograde  

dissection 

aortoesophageal fistula 

stent-graft migration & 

false aneurysm 

pseudoaneurysm 
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Lessons 

2nd procedure is not rare after TEVAR, ≥20% of them should be open surgery. 

■ Causative factors for early failure 

-  off-label use for unfavorable anatomy 

-  wrong indication, e.g., Marfan, infection 

-  inadequate landing zone 

Procedural / early  success  

         ≠ clinical / long-lasting stabilization 

because of late endoleak, adjacent aneurysm, 

infection, erosion (fistula), etc. 

 

The best countermeasure to complication is prevention. 

Best outcome can be achieved by selecting appropriate 

procedures to appropriate patients. 

It is why we need a real ‘bivascular’ team that is good at both open surgery 

and endovascular procedure. 
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Questions to be answered 

• Is endovascular repair 

– safer than open repair for all patients? 

– as durable as open repair? 

– able to treat all lesions? 

– equally available as open repair? 

– less or more costly than open repair? 

mostly but not always 

questionable 

maybe in the future, not in my life 

doubtful, probably not 

Newer devices will be too expensive for wide use 
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“…… it is not prudent to offer endovascular stent graft 

repair to younger patients who do not have major 

contraindications to open surgical repair……careful 

selection is key with particular emphasis on favorable 

anatomic targets……”  

               - Demers P, Craig Miller D, et al. JTCS 2004;127:664-73 - 

“The gold standard for treatment of the standard patient still 

is the conventional open procedure in the hands of 

excellence. Unfit for surgery is a term steeply increasing in 

the literature and sometimes seems to be occupied as license 

to stent in cases that could easily be handled in a specialized 

surgical centers” – Sunder-Plassmann L. J Cardiovasc Surg 2005;46:121-30 - 
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complement rather than competition 

open repair 

EVAR 
hybrid / 

integrated 

approach 


