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Thoracic Endovascular Aortic Aneurysm Repair



update coming 2024



- Thoracic aneurysm and atherosclerotic disease

- Aortic vasculitides and inflammatory diseases

- PAU, IMH, and AD

- Mycotic aneurysms and aortoesophageal and aorto-bronchial fistulas

- Coartation

- Kommerell diverticulum

- Tumors

Thoracic aortic histopathology



- Thoracic aortic aneurysms occur in 5–10/100000 person-years

- Approximate predominance of root and/or ascending aorta of ∼60%,

arch of ∼10%, and descending aorta of ∼30%.







Agenda

Thoracic Endovascular Aortic Aneurysm Repair

- Indication for TEVAR

- TEVAR and proximal landing zone

- TEVAR and distal landing zone

- TEVAR and Access

- TEVAR and spinal cord ischemia

- TEVAR and Results
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Indication for repair – TEVAR for TAA



Intervention at a diameter < 55 mm may not bring any further survival

benefit except:

- women

- patients with connective tissue disorders

- patients with rapid growth (≥10 mm per year or ≥5 mm every 6 months)



Risk factors for thoracic aneurysm rupture 
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CONCLUSIONS

- The MALAN classification identifies hostile

proximal landing zones for TEVAR, namely

2/III and 3/III LAs, which are associated

with dismal proximal endograft

performance.

- - The MALAN appears to be an intuitive and

valuable tool to improve the preoperative

decision-making process









Proximal landing zone and coverage of LSA



Proximal landing zone and coverage of LSA

Major Concerns: - SCI

- stroke (3.2% - 6.2%)

- arm ischemia (12-20%)

- vertebro-basilar ischemia



Proximal landing zone and coverage of LSA





(J Vasc Surg 2024;80:922-36.)



(J Vasc Surg 2024;80:922-36.)



Proximal landing zone and coverage of LSA
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Type B AD

12 hours after the 

endovascular procedure 

the patient presented 

Paraplegia !!!
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TEVAR - LSA revascularization

- Surgical (Bypass)

- Endo
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Case # 1 Arch Type III 
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TEVAR - LSA revascularization

- Surgical (Bypass)

- Endo
- Fenestrated endograft

- Branched endograft
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TEA

R
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✓ Uneventful for Vascular reasons

✓ No SCI

✓ No splanchnic ischemia

✓ No Neurological Events

✓ Discharged Home after 7 days

✓ Freedom from re-intervention

at 3 Years follow-up
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Carotid–LSA BypassISF



TEVAR - LSA revascularization

- Surgical (Bypass)

- Endo
- Fenestrated endograft

- Branched endograft
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2024 CE mark approval
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JVS 2024

JVS 2022

JVS 2021
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Front Cardiovas Med 2024



Proximal landing zone and coverage of LSA



(J Vasc Surg 2024;-:1-12.)
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TEVAR and Distal landing zone 



Thoracic Endovascular Aortic Aneurysm Repair
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Distal Precision
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TEVAR and Distal landing zone 

- Coverage or occlusion of CA

- Outcomes
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Coverage or occlusion of CA

- Incidence: 4-6%

- Preoperative evaluation of :
- SMA

- IMA

- Pancreatico-duodenal and dorsal pancreatic branches

CA revascularization
- Bypass

- Endo (Parallel stent or fenestration)



TEVAR and Distal landing zone 

- Coverage or occlusion of CA

- Outcomes
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TEVAR and Distal landing zone 

Outcomes
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Background: To evaluate the distal landing zone (LZ) outcomes in adverse morphology after thoracic endovascular repair (TEVAR) with 

distal active fixation (DAF) stent-grafts compared with standard endografts. 

Methods: between 2006 and the 31st December 2020, sixty-nine DAFs (study group) and sixty-nine standard stent-grafts (control group) were

enrolled in a multi-center, retrospective, case-control study. The primary outcomes were the distal endoleak and reintervention. The secondary 

outcomes were: distal segment migration, wedge apposition and related complications. A univariate and multivariate logistic regression 

followed by a propensity-scored model (1:1) were performed.

Results: The results were reported for the DAF vs control group. The mean follow-up was 3.3 ± 2.1 vs 3.7 ± 3.4 years. The distal endoleak

rate was 7.3% vs 27.5% (P=0.011). The freedom from distal endoleak was 95%, 95% and 91% vs 85%, 76%, and 73% at 1, 3 and 5 years 

respectively (Log-rank P=0.011). Tortuosity index and distal thoracic aorta angulation were predictors of endoleak (P=0.012 and P=0.029 

respectively). The distal reinterventions rate was 7.3% vs 20.3% (P=0.026). The freedom from distal reinterventions was 95%, 95% and 91% 

vs 92%, 75% and 75% at 1, 3 and 5 years respectively (Log-rank P=0.041). The wedge apposition was 5.8 vs 13.0-mm (P<0.000). The distal 

segment migration was upward directed in all cases and was significant (>10- mm) in 13.0% vs 39.1% (P=0.000). 

Conclusions: The DAF stent-graft showed a significant reduction of the distal endoleak rates and other specific outcomes of the distal LZ in 

patients with an adverse anatomy.
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✓ Iliac artery obstructive disease
extensive & circumferential calcification (50%)

hemodynamic iliac stenosis or obstruction

external iliac artery diameter < 7mm

✓ Severe angle (>90°)

✓ Previous aortic-iliac-femoral surgical graft 

Hostile iliac artery anatomy
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16 – 18 F 20 – 22 F
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EIA Ø < 7mm
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Survival

F-up 27±14months



Ann Vasc Surg 2023

Alternative Antegrade TEVAR Access

• Upper extremity access

• Carotid access

• Ascending aortic access

• Transapical

• Transcaval



Conclusions: Antegrade TEVAR can seldom be considered an alternative

when traditional retrograde approach is not feasible. Despite good

technical success and few access-site complications, this study

demonstrates high rates of late type I endoleak and aortic-related

reinterventions.

The survival rate: 100%, 84% and 67% at 12, 24 and 36 months

Freedom from reintervention: 92%, 56% and 56% at 12, 24 and 36 months, 
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TEVAR and Spinal Cord Protection – Spinal Cord Blood Supply

Subclavian aa

Vertebral aa

Hypogastric aa



TEVAR and Spinal Cord Protection

Risk Factors for Spinal Cord Ischemia 

- lenght of aortic coverage (> 15 cm)

- infrarenal aortic disease

- subclavian and hypogatric arteries disease

- CRF



Cerebrospinal Fluid drainage
(10 cm H20, 72 h)

Elevated mean arterial pressure
(>100 mmHg)

Avoid anemia

TEVAR and Spinal Cord Protection
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97.7%

2.5%



3.6%

3.6%



96.5% 

85.4% 



90.1% 

73.2% 



TEVAR and 30 days mortality



TEVAR and Long Term Reintervention / Survival

J Vasc Surg 2024 in press

305 patients (mean age, 72 ± 10 years) 



Conclusion

Thoracic Endovascular Aortic Aneurysm Repair

- Guidelines

- TEVAR is the first choice for Thoracic Aortic Aneurysm

Repair

- Planning for proximal and distal landing zone

- Stent Graft appears to maintain favorable perioperative

and mid-long term results
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