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Laser In Situ Fenestration  

makes it easy 
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Laser in situ fenestration 
Outcomes of TEVAR & LSA revascularization  

  

Scali ST et al, J Vasc Surg 2013;58:901-9 

30-day outcome 

Stroke  8.9% 

Death  7.1% 

Combined 12.9% 

101 LSA  revasc for TEVAR 

49% staged / 41% synchronous 

Urgent / Emergent in 36.6% 

Bunger CM et al, J Vasc Surg 2013;58:1490-6 

 in hospital outcome 

Stroke  8.8% 

Death  11% 

 



Laser in situ fenestration 
Early interest & experience  

              
  

5/6 successful fenestration ( 83% ) 

No operative or late mortality 

No neurologic complication 

No fenestration related complication 

J Endovasc Ther 2012;19:226-30 

JEVT 2004 

JEVT 2009 



Laser in situ fenestration 
Required tools  
  

Spectranetics Turbo Elite 2.3-2.5 Laser 

7 Fr Sheath 

0.018 Guidewire 

0.035 stiff guidewire 

Balloon 6 x 40 

Atrium iCast  8-10 x 40  

Balloon 14 x 20 



Laser in situ fenestration 
Ex vivo benchwork  

Ex Vivo  Laser Fenestration: 
Predilation with 6x40  

 ICast Stent Deployment 



Laser in situ fenestration 
Ex vivo Benchwork with SEM  

Diameters of laser 

probes（mm） 
Light microscope 

Different magnification 

50 x 200 x 500 x 

1.7 

    

2.0 

    

2.3 

    

 



  Laser in situ fenestration 
  EVMS Experience  
  

J Vasc Surg 2013;58:1171-7 

22 patients with successful LSA 

fenestration during emergent 

TEVAR  

Operative mortality: 4.5% (1/22) 

No stroke 

Paraplegia : 4.5% ( 1/22 ) 

No major fenestration related 

complications 

No type I or III endoleak 

100% patency of LSA stents      

( 1 asymptomatic stenosis ) 



Laser in situ fenestration 

When it’s not easy  

The arch anatomy dictates the feasibility 

Acute takeoff 

Type III arch 

Offset take off 

•Low Vertebral artery 

origin 

• SCA  dissection 

• SCA  dilatation  



 Laser in situ fenestration  

 Technique  

63 yrs old female 

patient with Ruptured 

Acute Type B Aortic 

Dissection 



Laser in situ fenestration 

Technique: Orientation  

Post TEVAR deployment  

Laser positioned at LSA ostium  

via retrograde brachial access 48o LAO 

37o RAO 



Laser activated, advanced into 

the endograft and guidewire 

placed in ascending aorta 

Laser in situ fenestration 

Technique: Fenestration  

Over stiff 0.035 guidewire 

predilation with 6x40 balloon 



Laser in situ fenestration 

Technique: Stenting   

Retrograde angiogram 

after iCast deployment 
iCast stent positioning 



Completion Aortogram 

 Laser in situ fenestration  

 Technique  



  Laser in situ fenestration  

  EVMS experience  

16 19 

Mean Age of 62 yrs 

  

N = 35 patients 

July 2009 – October 2013 

Aortic Dissection, IMH, BTAI, 

Thoracic aneurysms or TAAA 



Elderly female patient   

s/p 4 vessels FEVAR for TAAA 

Presenting 1 yr later  

Recurrent chest / back pain 

Proximal Type Ia Endoleak 

Emergent redo TEVAR zone 1 

Laser in situ fenestration  

Procedural Data  

* Patient underwent a total arch fenestration 

  Variable  n 

  Number of endografts* 

1 9 

2 15 

3 8 

4 3 

  Percutaneous brachial access 8 

  iCast Stent (mm) 

8 4 

9 4 

10 27 

  Mean OR Time (min)  162±71  

  Mean Contrast (mL) 134±64  

1 patient with Left CCA 

fenestration 



Laser in situ fenestration  

Early Outcome  

Technical Success: 97.2 % ( 35 / 36 ) 
One patient converted to a snorkel 

 

 

 

 

Operative Mortality = 5.7% ( 2 /35 ) 

Mean Length of Stay = 12 days  

Neurologic Complication: 
Stroke : 1 (2.9%) ( preop CVA  and ruptured IMH ) 

Paraplegia : 1 (2.9%) ( ruptured acute type B ) 

 

Fenestration related Complication rate = 2 / 35 ( 5.7% ) 

( arm hematoma evacuation ) 



Patients were studied with CTA with TeraRecon   

 Laser in situ fenestration  

 Imaging surveillance  

Assess for: 

LSA stent patency 

LSA stent fracture 

Type III endoleak between LSA 

stent and TEVAR endograft 

Type Ib endoleak of LSA stent 

Type Ia endoleak 



•All LSA Stents are patent with 2 

asymptomatic stenosis 

•Not identified any stent fracture 

 Laser in situ fenestration  

 Imaging surveillance  

CTA Findings 

Mean imaging follow up of 16 months ( range 0-60 months ) 

1 patient @ 5 yrs 

3 patients @ 4 yrs   

5 patients @ 3 yrs   



 Laser in situ fenestration  

  Clinical surveillance  

LSA fenestration related reintervention rate =  7.5% 

1 early type Ib endoleak requiring coiling around LSA stent 

2 late type Ib endoleaks:  LSA distal restenting at 17 & 30 

months    

Mean clinical follow up of 23 months ( range 1–66 mo ) 



 Laser in situ fenestration  

 Clinical surveillance  

1 for type Ia and Ib endoleaks from an innominate fenestration 

required an open total arch replacement at 1yr 

1 for type Ia endoleak required                                              

hemiarch debranching with                                             

innominate chimney and redo                                              

TEVAR, the LSA stent was                                                  

occluded with Amplatzer plug 

Late Aortic related reintervention rate = 5.4%  



  Laser in situ fenestration  

  Summary  

In Situ Retrograde Laser Fenestration 

is an innovative and simple technique 

to revascularize arch vessels during 

emergent TEVAR in properly selected 

patients 

Imaging surveillance by CTA has 

documented the durability of this 

procedure with no stent failure nor any 

fenestration related type Ia or III 

endoleak.    


