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Complex Endo Arch Repairs: Options
In Situ Laser
 Fenestration

Single 
Branch Graft

Parallel GraftingMultiple 
Branch Graft Pre-Fenestrated 

Device

Emergent Arch In Situ Laser Fenestration

Zone 2 TEVAR with In Situ Laser Fenestration of the LSA
Ruptured chronic TBAD

Completion Arch Study Postoperative CTA @ 1 month

Emergent Arch In Situ Laser Fenestration: Acute TAAD

Zone 0 TEVAR with Innominate & LSA Fenestrations 
Bilateral Carotid to Subclavian Artery Transpositions

Arch In Situ Laser Fenestration: Technical Tips

48o LAO
Deployment view

37o RAO
Barrel viewLaser Orientation
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Arch In Situ Laser Fenestration: Technical Tips

Laser Activation with 2.3 
fiber at default setting

Predilation with 6x40 
noncompliant balloon

Stenting of the fenestration 
with balloon expandable 

covered stent

Arch In Situ Laser Fenestration: Technical Tips
May be facilitated by using steerable sheath

to modify the acute take off angle
LCA fenestration after 
LSA to LCA transposition

Single-center retrospective review of 81 
consecutive patients who underwent zone 2 
TEVAR with LSA revascularization by ISLF 
(2009-2023).
Clinical and imaging (CTA) follow up were 
used to assess postoperative outcomes:

Primary outcome: 
Fenestration-Related Endoleak Reintervention 

(type Ic or IIIc)
Secondary outcomes: 

Stroke Rate 
LSA Stent Primary Patency 
Aorta-Related Mortality (ARM)
Fenestration-Related Mortality (FRM)

9

Methods
n=101 

Index 
operation 
between 

5/1/09-5/1/23

n=94 
Zone 2 
TEVAR

7 patients with index 
operations outside 

date range excluded

13 patients with 
zone 0 or zone 1 
TEVAR excluded

n=81

Total aortic arch ISLF 
patients at our institution

Zone 2 TEVAR patients 
performed from 5/1/09-5/1/23)(

( )
Arch In Situ Laser Fenestration

93.8% of cases were performed 
emergently or urgently (n=76)

81.5% of patients had TBAD or 
IMH (n=66)

23.5% presented with rupture 
(n=19)

Patient Presentation

Arch In Situ Laser Fenestration

Acute 
TBAD
(n=28)
34%

Chronic 
TBAD
(n=18)
22%

IMH
(n=20)
25%

PAU
(n=3)
4%

TAA
(n=8)
10%

BTAI
(n=4)
5%

Indications for TEVAR in 
All Patients (n=81)

No fenestration related mortality
No type IIIc endoleaks 
No late stroke

3 type Ic endoleaks - all successfully treated by 
LSA stent extension. 

One LSA stent stenosis requiring balloon 
angioplasty.

Only 1 aorta related mortality on POD77 after a 
subsequent visceral debranching.

Late Postoperative Results @ Mean Follow-up of 4.5 yrs

Late Postoperative Outcomes of 
Zone 2 TEVAR with ISLF (n=68)

Type IIIc Endoleak 0  (0%)

Type Ic Endoleak 3  (4.4%)

LSA Stent Patency 66 (97.1%)
Fenestration Related 

Reintervention 4 (4.9%)

Fenestration Related 
Mortality 0  (0%)

Aorta Related Mortality 1  (1.5%)
All Cause Mortality 18 (26.5%)

Arch In Situ Laser Fenestration Arch In Situ Laser Fenestration

98.4%
93.2% 93.2%

Freedom from Fenestration-related Endoleak Reintervention
Type Ic Endoleak treated 
by LSA stent extension
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Arch In Situ Laser Fenestration
LSA Stent Primary Patency

100%
96.7%

91.1%

There were two patients 
with asymptomatic LSA 

occlusion appreciated on 
imaging without need for 

reintervention.

Retrograde In Situ Laser Fenestration of 
arch TEVAR is a simple, quick, effective 
and durable technique to revascularize 
branches and is especially suitable in 
emergent or urgent situations

Arch In Situ Laser Fenestration: Summary
CTA @ 15 years Follow-up 


