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LIFE REGISTRY
Background

• Laser fenestration more commonly performed
• Role when unfit for open surgery
• Urgent/emergency cases
• Does not fit F/BEVAR criteria

• Largely untested!
• Off-label use

Methods

• Institutional experience 2017-
2022
• In-situ laser fenestrated 

endografts
• Multicenter registry – 6 

participating US sites
• Inclusion criteria:
• Ineligible for open repair
• Ineligible for commercially-

available fenestrated/branched 
device

Demographics

• Thoracoabdominal 
endovascular repair:
• 121 total enrollments

• Thoracic Aortic endovascular 
repair:
• 82 total enrollments 

• Total 203 patients at time of 
data analysis
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Demographics of the overall cohort

• Comorbidities:
• CAD 61 patients (30%)

• COPD in 39 patients (19%)

• Renal Insufficiency 43 patients (21%)

• Dialysis 7 patients (3%)

• Prior stroke 31 patients (15%)

• GTAD 3 patients (1.5%) – all TEVAR

N = 203 TAAA 
(N=121)

TEVAR 
(N=82) Total %

Age 71.3 (41-88) 62.4 (27-89) 67.8
Sex
Female 27 24 51 25
Male 97 57 154 76

Ethnicity
Hispanic/Latino 16 9 25 12
Not Hispanic/Latino 95 69 164 81
Not reported 5 2 7 3

Race
White 81 63 144 71
Black 5 5 10 5
Asian 7 4 11 5
Native Hawaiian 0 1 1 0.5
Other 12 7 19 9
Not reported 8 1 9 4

Demographics of the overall cohort

N = 203 TAAA TEVAR Total %
Prior Aortic Repair
Open 16 39 55 27
Endo 50 13 63 31

Medications
Antiplatelet agents 66 44 110 54
Oral anticoagulation 18 12 30 15
Statin 62 33 95 47

Laboratory values
Preoperative creatinine 1.3 1.3 1.3
eGFR 60.1 63 61.7
Hemoglobin 11.6 12.3 11.9

Arch
11 (5%)Ascending

38 (19%)
Thoracic
31 (15%)

Pararenal
5 (3%)

Prior Aortic Repair 
(open + endo)

Juxtarenal
8 (4%)

Infrarenal
25 (12%)

Thoracoabdominal laser fenestration

Operative characteristics TAAA
N = 121 N %

TAAA repair indication*
Fusiform 85 70
Saccular 15 12
Pseudoaneurysm 3 2.5
PAU 4 3
IMH 4 3
Dissection 11 9
Type Ia Endoleak 22 18
Indication for ISLF*
Urgent 64 53
Unsuitable for off-the-
shelf 55 45
Bail out/Unintentional 
coverage 1 0.8
Surgeon preference 36 30

*multiple indications allowed

Asymptomatic 34% 

Symptomatic/Ruptured 46%

Not reported 21%

Operative characteristics TAAA

CA 16%

SMA 22%

LRA 32%RRA 28%

1 vessel treated: 14%  

2 vessel treated: 24.8%

3 vessel treated: 38.2%

4 vessel treated: 24%

162 arteries 
prestented

ARRA 0.6%

Operative characteristics TAAA

Laser fenestration 
times 

Temporary gutter 2.4%

Snorkel sheath 25.8%

Left renal back table 

fenestration 0.8%

Ischemia mitigation 
technique used in 

29% of cases 

SMA – 31.8 mins

Right renal - 42.5 mins

Left renal - 55.6 mins

Celiac – 48.5 mins

N = 328 vessels
Immediate technical success %
Aortic stent delivered 100
Laser fenestration successful 99
Bridging stent successfully delivered 94
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Outcomes TAAA

N = 121 N %
Selected complications
Death 21 17
Average POD death 16
Stroke 3 2
-Complete recovery 2 2
Spinal cord injury 6 5
-Recovery from deficit 3 2
Postop CSF drain placed 13 11
MI 3 2
Respiratory failure 7 6
Renal injury à  dialysis 3 2
Vascular access 3 2
GI complications 8 7
ASA 93 75
Clopidogrel 81 65

Post-op/Thirty-day follow-up
N = 121 (patients) 328 (vessels) N %
Mean follow-up (range) 9.3 (1-35 months)

Selected complications
Death 5 4
-Related to aneurysm/repair 2 2
Branch Stent reintervention 23 7
-Celiac artery 3 1
-SMA 10 3
-RRA 7 2
-LRA 3 1
Mean reintervention interval 7.4 months
Stents occluded 5 1
Open conversion 0 0

Mid-term follow-up

Outcomes TAAA - Reintervention

N = 121 (patients) 328 (vessels) N %
Reason for reintervention
-Endoleak 18 15
-Aneurysm expansion 5 4
-Graft infection 1 0.8
-Bridging stent issue 23 7
-Other 7 -
Endoleak 
-Type Ia 3 3
-Type Ib 6 5
-Type Ic* 4 1
-Type II 1 0.8
-Type IIIc* (junctional) 9 3
-Type IIIb (fabric leak) 1 0.8
-Undetermined 1 -

Reintervention details

RRA 3 (1%)

*= of out 328 vessels

Outcomes TAAA - Reintervention

N = 121 patients, 328 vessels N %
Type of reintervention (n=43)
-Aortic stent graft 13 10
-Bridging stent graft 23 7
-Balloon remodeling 1 0.8
-Embolization 2 2
-Other endovascular 2 2
-Other surgical 2 2

Reintervention details

SMA 10 (3%)

RRA 7 (2%)

Celiac 3 (0.9%)

LRA 3 (1%)

Bridging stent reintervention (n=23)

KM curves 
Overall Survival Branched Stent Primary Patency

93% patency at 36 months79% survival at 24 months

Aortic arch laser fenestration

Operative characteristics TEVAR
N = 82 N %

TEVAR repair indication*
Fusiform 15 18
Saccular 4 5
Pseudoaneurysm 5 6
PAU 9 11
IMH 6 7
Dissection 60 73
Type Ia Endoleak 4 5
Other 12 15
Indication for ISLF*
Urgent 34 42
Unsuitable for off-the-
shelf 12 15
Bail out/Unintentional 
coverage 0 0
Surgeon preference 51 62

*multiple indications allowed
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Operative characteristics TEVAR

1 vessel treated: 81%  

2 vessel treated: 9%

Zone 1 - 5%

Zone 2 - 75%
Proximal zone of 
implantation

Zone 0 - 19%

Operative characteristics TEVAR

N = 82 patients, 89 branch stents mm
Immediate technical success %
Aortic stent delivered 100
Laser fenestration successful 98
Bridging stent successfully delivered 98
Endoleak 0
Vessels fenestrated N (%)
Left subclavian artery 74 (83) 
Left carotid artery 9 (10)
Innominate artery 6 (7)
Mean EBL 196 ml
Mean contrast 103 ml
Mean radiation dose 3118 Gy

Temporary gutter 3.4%

Snorkel sheath 1.1%

Left heart bypass 1.1%

ECMO/CPB 3.4%

Ischemia mitigation 
technique used in 11% of 

cases 

Innom. covered 14.5 mins

LCA covered 20.5 mins

LSA covered 31.4 mins

Outcomes TEVAR

N = 82 N %
Selected complications
Death 4 5
Stroke 6 7.4
-Resolution of stroke 3 3.7
Spinal cord injury 0 0
-Partial recovery NA NA
Postop CSF drain placed 3 3.7
MI 0 0
Respiratory failure 3 3.7
Renal injury à dialysis 1 1.2
Vascular access 4 5
ASA 72 89
Clopidogrel 43 53
Oral anticoagulation 15 19

Post-op/Thirty-day follow-up
N = 82 (patients) 89 branch stents N %

Mean follow-up (range) 15 (1-81 months)
Selected complications
Death 4 5
-Related to aneurysm/repair NR NR
Branch stent reintervention 20 24
-Innominate 5 3
-Left carotid artery 7 5
-Left subclavian artery 8 8
Mean reintervention interval 14 months
Stents occluded 0 0
Retrograde Type A dissection 1 1.1

Mid-term follow-up

Outcomes TEVAR - Reintervention

N = 33 N %
Reason for reintervention
-Endoleak 10 11.3
-Aneurysm expansion 3 3.7
-Continued false lumen perfusion 3 3.7
-Graft infection 1 1.1
-Other 4
-Not reported 4
Endoleak 
-Type Ia 6 7.4
-Type II 1 1.1
-Type IIIb 1 1.1
-Undetermined 3 3.4

Reintervention details

N = 82 patients, 89 branch vessels N %
Type of  bridging stent reintervention (n=20)
-Angioplasty/stenting 13 15
-Bypass 7 8
Other types of reintervention (n=13)
-Aortic stenting 7 10
-Balloon remodeling 1 1.2
-Embolization 1 1.2
-Other endovascular 1 1.2
-Partial explantation 3 4

KM curves 
Overall Survival Branched Stent Primary Patency

78% patency at 35 months90% survival at 32 months
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Conclusions

• Concerns with end-organ ischemia did not clinically manifest in this 
series
• Rapid endovascular seal, laser fenestration may be preferred for 

urgent aortic pathologies
• Long-term clinical evidence is needed to understand the broader 

applicability of laser fenestration in complex aortic repair
• Limitations include short follow-up, patient selection bias and small 

numbers
• Phase II Core Lab detailed analysis of morphological sequelae of laser 

fenestration

Thank you for listening – Questions?

Reintervention details TAAA
• A ortic sten t (1 3 )

• 42 x 218 Cook TX2 

• cuff (also reintervention to contralateral renal but NOT ISLF stent) 
• IBE (bilateral - planned staging) 

• EVAR proximal extension x2, Zone 3 TEVAR, bilateral IBE 
• EVAR proximal cuff 

• TEVAR (zone 2 -zone 6)

• infrarenal bifurcated EVAR 

• TEVAR, EVAR proximal extension x3 
• EVAR aortouni iliac extension 

• Zone 3 TEVAR 
• Right iliac: -CEB231210A -HGB161007A -VBX BXA115902A Left iliac: -CEB231210A -VBX BXAL087902A -HGB161407A 

• , TEVAR distal extension with 28 x 10 cm Gore C-TAG device. 
• TBE proximal extension, 40 x 43, reference number TE4043A        x2 (zone 5), and Gore C-TAG 40 x 40 x 100 proximal 

• Open procedures (2)
• embolectomy, relined with wallstent 

• 4 compartment fasciotomy 

• bilateral IBE, R femoral reconstruction with Dacron 

• Coil embolization (2)

• anterior division left hypo 
• false lumen of the dissection

• B ridgin g sten t (2 1 )

• Placement of a 7 x 19 mm VBX into the proximal right renal artery fenestration to resolve type 3C leak. 

• SMA branch stent placement 
• SMA stenting x2 in sandwich fashion

• Celiac snorkel stent, SMA snorkel stent, right renal artery stenting 

• 6/59 VBX L renal artery stent distal extension 

• additional iCAST stents for celiac and SMA 
• 7x22 iCAST into RRA, 9x38 iCAST into SMA 

• 8x38 iCAST 

• Left renal: -VBX BXA062902A 
• Angioplasty of RRA stent

• Recanalization of the right renal stent. 

• suction thrombectomy (Right renal)

• thrombectomy (penumbra 7) - reopened SMA and left renal 

• SMA balloon angioplasty for stent protection 

• SMA thrombectomy, endarterectomy, bovine patch repair, open cholecystectomy 

• Celiac angiogram with stenting with 8x10mm Viabahn and 8x120 Everflex
• Remodeling (1)

• iliac angioplasty
• angioplasty of RRA and SMA (associated with 7x22 iCASTinto RRA, 9x38 iCASTinto SMA above)

• Other type of endo procedure (2)

• placement of VBX stents in left illiac artery 

• Right iliac artery limb extension x2

5 stents occluded (SMA x 2, renal x 3), 17 reinterventions to maintain patency (total 23 branch reinterventions) 

Reintervention details TEVAR
• Aortic stent

• th oracic bran ch  endoprothesis 3 7  x 1 5  w ith  a 1 2  m m  portal,  proxim al exten sion  cuff 3 7  x 4 .2  
cm  furth er in to th e ascen din g aorta 

• 4 2 x3 8 x1 5 0  tapered M edtron ic Valian t C aptivia as distal extension, also balloon ed LS A  sten t to 
exclude type III (w hich w as noted on C TA  but not confirm ed on angiography) 

• D istal TEVA R extension given recurrent abd pain  an d IM H 
• 4 0 x5 5 m m  N avion proxim al cuff 
• A scen din g aortic cuff 
• TEVA R proxim al extention 
• zon e 2  TEVA R  
• Open procedures
• Presum ed type IIIc endoleak and possible type Ia endoleak w ith  aneurysm  sac grow th and 

recurrent adm issions for C P led to reintervention. M edian sternotom y, right fem oral artery 
can n ulation  for distal perfusion , Perclose closure &  recon struction  of th e righ t fem oral artery 
pun cture, total arch  replacem en t an d recon struction  w ith  separate an astom oses to th e 
in n om in ate and left carotid arteries, replacem en t of th e proxim al descen din g th oracic aorta, 
rem oval of old stent in  subclavian artery and trim m ing back of the previously placed TEVA R, 
deploym en t of a  4 0  m m  G ore Tag th oracic aortic graft in  th e proxim al descen din g th oracic 
aorta, replacem ent of the ascending aorta to the sin otubular jun ction , in tern al fixation  of th e 
stern um , reim plan tation  of th e left subclavian artery w ith  a separate lim b outside the chest in  
th e n eck 

• 4  partial explantations of en dograft

• LC C A  bypass x 1

• LS A  bypass x 3

• Bridging stent

• LS A  8  x 2 7  m m  Visi-Pro stent; PXB3 5 -0 8 -2 7 -0 8 0

• L C C A  iC A S T to rein force sten t 

• Reinforced L C C A  w ith  new  iC A S T to address som e sten osis, as w ell as PTA  of innom inate (gore lim b 
served th is ch im n ey) to resolve presum ed gutter endoleak. A lso, PTA  of LS A  stent don e to address 
in ciden tal LS A  sten t sten osis on  im agin g, 

• Remodeling
• Triple kissin g PTA  in  ascen din g, in n om in ate, an d LC C A 
• ascending 
• Coil embolization
• left subclavian artery 
• in n om in ate (plan n ed rein terven tion ) 

• Other type of endo procedure
• LS A  an gioplasty perform ed to rule out type IIIc endoleak. Residual type Ia endoleak con firm ed on  

com pletion  angio later prom pting elective open conversion. 
• in n om in ate PTA , L  carotid sten t reinforcem ent

• can dy plug in to FL 
• N ew  type Ia endoleak on  im agin g as w ell as som e com pression  of both  in n om in ate an d L C C A  ch im n ey 

sten ts; th is prom pted n ew  ascen din g aortic cuff, w ith  L C C A  iC A S T reinforcem ent and innom inate PTA  
(triple kissin g) to resolve gutter endoleak and branch stent stenosis 

No stent occlusions
Innominate – 1,2,3,4,5

LCCA – 1,2,3,4,5,7
LSA 1,2,3,4,8


