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Avalaible endo techniques for the arch

• Chimneys, periscopes, sandwich techniqes

• Fenstrated and branched stent-grafts

• Hybrid procedures

• In situ fenestrations



Is the in situ fenestration technique needed?

• Arch?

• Left subclavian artery?



In situ fenestration for total arch

Completion angiography 6 year follow-up



In situ fenestration for total arch?

• Brain perfusion during fenestration procedure

• Temporary by-pass from infrarenal aorta (femorals) to the carotids with or     

without pump

• Introducer shunts

• Elective- branch graft

• Emergent/ semi emergent-in situ fenestration. 



Is the in situ fenestration technique needed?

• Arch?

• Left subclavian artery?



Combined

stroke/death rate

6-14 %

Surgical revascularization of left subclavian artery



Fenestration technique

• Needle

• RF (radio-frequency)

• Laser



Excimer (blue “cold”) laser



In situ fenestration LSA



In situ fenestration LSA



Snare



Fluency (femoral approach)





Laser assisted in situ fenestration for LSA in 

Malmö

• n=9 since 2014

• n=8 technichal success

• no 30 day death/stroke (1 TIA carotid territority-chimney)

• All fenestrations patent and all patients alive Nov 2015



Factors for succesful percutaneous laser fenestration of left

subclavian artery

Angel /subclavian artery /aorta

Shape/configuration guiding catheter/sheat







Sheat with laser
Angel laser/stent graft

Stent graft





30 degrees

Result Bench Test



Factors for succesful percutaneous laser fenestration of left

subclavian artery

Angel /subclavian artery /aorta

Shape/configuration guiding catheter/sheat





Steerable sheat
IM guide catheter



Risks of embolization with laser fenestration?

• Direkt effect on the endothelium-thrombosis

• Embolization

• Graft material

• Clot



Animal model



Evaluate potential embolization by placing a 

carotid protection filter down streams



Laser

Carotid protection Filter

Stent graft



Carotid protection Filter

Stent graft

Excimer Laser

Filter
retrieval



Number (n) Weight (kg) Operative time 

(min)

Fabric type of 

Dacron

Emboli/clot

1 90 150 Low profile Reversed ZSIL 20-

93

no

2 90 170 Standard CMD ZSLE 16-16-

80

no

3 78 139 Low profile Reversed ZSIL 20-

93

no

4 90 140 Low profile Reversed ZSIL 20-

93

no

5 90 170 Standard

-

Low profile

Reversed ZSIL 20-

93

+

TFLE 13-39

# 

no

6 90 210 Standard TX2 20-127 no

7 98 195 Low profile ZSIL 20-93 no

Result

No emboli/clot

7



Conclusions

• In situ fenestration total arch-emergent/ semi urgent 

situation

• Laser fenestration might be an option for LSA 

revascularization.

• Angel between subclavian artery/aorta important

• Percutaneous brachial approach feasible

• No embolization of clot or graft material during laser 

fenestration.




