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1400 CPB / 30 Heart transplantations  
1000 arteries 
220 Aortas 
680 Lungs and thoracic 
160 TAVI    / Year 
 



       PARIS 1947 



“There is no disease more conducive to clinical 
humility than aneurysms of the aorta” 

Sir William Osler, 1900 

“… more progress has been made in the last 50 
years than in the preceding 2000 years since 
Antyllus ligated, incised, and packed his cases of 
aneurysms.” 

Jesse E. Thompson, 1998 



Surg Gynecol Obstet 1955; 101:667 



Open Surgical Repair and Hybrid approach 

• Open Surgical Repair 
• Hemi-arch repair 
• Total Arch repair 
• Elephant Trunk 

 
• Hybrid Approach 

• Surgical repair + TEVAR 
• Frozen Elephant Trunk 

• Hybrid devices (Non FDA approved) 
• Aortic debranching + stent graft 



Di Eusanio 2002: 413 Arch Repairs 

Patel 2011: 721 Arch repairs 

 
à Multiple approaches 
to thoracic aortic repair 

are needed 
 
 

Extent of the aortic 
pathology determines 

approach… 
 

… but not only 
 
 





Aneurysms of the aortic 
Arch… the indications for 

operative intervention in the 
patients are those of the 
adjacent aortic segment  



Neurologic and endorgan protection 
• Aortic arch surgery = neurologic and endorgan protection 

• Consensus on hypothermia 

 
• Axillary cannulation, Antegrade SCP and moderate HCA > 

to DHCA in terms of strokes ++  

 



Open surgical repair 
Hemiarch repair 



Open surgical repair 
Hemiarch repair 

Acute Type A Dissection 
Aneurysms involving the proximal aortic arch 
 



Open surgical repair 
Total Arch Repair 



Open surgical repair 
Total Arch Repair 

Island Branched Y-Graft 
Y Graft 

Courtesy to Le Maire 2013 



Open surgical repair 
Elephant Trunk Technique 



Open surgical repair 
Elephant Trunk Technique 



Open surgical repair 
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Open surgical repair 
Elephant Trunk Technique 



Open surgical repair 
Elephant Trunk Technique 

•  In most recent series 
•  Stage 1 Mortality: 0-32 % 
•  Stage 2 Mortality: 0-10 % 
•  Patients failing to return for stage 2: 47-100 % 
 
 

•  Significant cumulative mortality between stages 1 & 2 (20%) 

• Many patients fail to return for stage 2 ET completion 
 
 



Open surgical repair 
Elephant Trunk Technique 

The First Idea 
 Hybrid Elephant Trunk 



Hybrid 2-stage Approach 
Elephant Trunk + TEVAR 

Courtesy to Le Maire 2013 



Hybrid 2-stage Approach 
The Lupiae Technique 



Hybrid 2-stages approach 
Elephant Trunk + TEVAR 

• 2nd Endo stage approach, presented as an interesting 
alternative to conventional ET 

• However, descending thoracic aorta has a greater mobility 

à Endoleaks 
à Dacron injury related to the stent-graft 
à  Infectious risk 



Hybrid 1-stage Approach 
Frozen Elephant Trunk Technique 



Hybrid 1-stage Approach 
Frozen Elephant Trunk Technique 

JOTEC Evita Open Plus 

VASCUTEK Thoraflex 





ARCH  New Open Evita 
 

Single Center’s experience in FET 
part of the french NOE registry more 

than 90 patients between 
 Feb. 2009 and Feb 2015. 



E- vita open plus 
Expert Meeting 2015 

Baseline  (n =25) 

Post-dissection aneurysm 
50% 

Degenerative aneurysm 
31% 

Other 
19% 

Preliminary LCA-LSA bypass 4 (16%) 
CPB time (min) 197 ± 44 
SACP* time (min) 95 ± 29.5  
Reimplantation of epiaortic vessels: 
   - En bloc 
   - Interposition graft 

 
18 (72%) 
7 (28%) 

Associated procedures 12 (48%) 
*SACP: Selective 

Antegrade Cerebral 
Perfusion. 

20  EVITA OPEN PLUS 
5    THORAFLEX 



E- vita open plus 
Expert Meeting 2015 

Early Clinical Results 
ü No cases of operative mortality 

Revision	
  for	
  bleeding	
   4	
  (16%)	
  
Delayed	
  extuba;on	
   4	
  (16%)	
  
Acute	
  renal	
  failure	
  (transient)	
   5	
  (20%)	
  
Recurrent	
  nerve	
  injury	
   2	
  (8%)	
  

Sepsis	
   1	
  (4%)	
  

Ø  Cerebral Strokes: 0 
Ø Spinal Cord Injuries: 3 (12%) 

 - Transient Paraparesis: 2 

 - Brown-Séquard syndrome: 1 

Transient 
4% All Permanent 

Spinal Cord Injuries Permanent 



E- vita open plus 
Expert Meeting 2015 

Follow-up Results 
ü  Average FU duration: 18 ± 8.6 months 
ü  No cases of late mortality 
ü  No cases of endoleak / endotension 
ü  One late aortic reoperation 



E- vita open plus 
Expert Meeting 2015 

ü  FET is confirmed feasible and reliable for the 
treatment of extensive aortic pathology. 

 
ü  Availability of alternative devices allow better 

adaptation to each patient’s characteristics. 



Hybrid Approach 
Frozen Elephant Trunk Technique 



European Registry on Acute Complicated Type B 



European Registry for Chronic Diseases 





Hybrid Approach 
Debranching Arch and Endovascular Procedures 

 
Plus 

•  Less invasive 
• May reduce cardiac ischemia 
•  Facilitate extensive repair 
•  Flexibility 

Select landing zone 
Antegrade or retrograde deployment 



Arch Landing Zone 

Zone 0 Zone 1 Zone 2 

Full debranching 
Median sternotomy 

May be done off-pump and 
without HCA 

Part debranching approach 
Usually no sternotomy 

May be done Off pump witout 
HCA 

Revascularize LSCA 
No Sternotomy 
No CPB / HCA 





Complete Endovascular Approaches for the Aortic Arch 

• Chimney grafts 
 For High risk patients 
 Type I Endoleaks ++ 
 Long term Fup 



Complete endovascular approaches for the aortic arch 

•  In situ Fenestration 
• Case reports ++ 

•  Fenestrated / Branched Stent Grafts 
• Under investigation 



Conclusions 
•  Aortic arch surgery need to be practiced by very trained teams. 

•  A perfect approach of cerebral and spinal chord protection is 
mandatory. 

•  The current evolution of aortic arch surgery needs a smart 
knowledge of endovascular practice in order to limit a 2 stage 
surgery into a 1 secure and efficient procedure. 

•  More than ever, patient selection, clinical judgement and 
comorbidities evaluation are needed. 

•   hybride approach is now recommanded 



Je vous remercie 


