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Original Hybrid Repair for TAAA:
Open Debranching then EVAR/TEVAR

Thoracoabdominal Aneurysm Repair: 
Hybrid (Original) 

Patel R, Conrad MF, Paruchuri, V, et al. 
J Vasc Surg 2009;50:15-22.

TEVAR Followed by Open TAAA 
(Staged Hybrid)

Treatment Strategy

1. Repair proximal TAAA with dissection first with TEVAR
2. Followed by interval open distal TAAA

– Eliminates complex high proximal anastamosis
– Direct inline flow to visceral, renal, spinal branches
– Distributes spinal cord ischemia over time

Extent II/III Extent IV
Mortality 13-42% 4-24%
Paraplegia 7.5-32% 1 – 6.5%
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• Left subclavian artery revascularization, if
planned coverage 

• Endograft from left subclavian to celiac
artery level
– Initially limited coverage

• Distal type 1 B endoleak expected
• Lumbar drain for 24-48 hours standard

Staged Distal Open Repair

• Aorta and endograft are
transected

• Dissection septum is divided to
allow endograft expansion

• Tapered aortic wall + endograft
sewn directly to graft

• Partial cardiopulmonary bypass,
perfusion of mesenterics and 
renals used

Distal Thoracic Aorta and Endograft 
Anastomosed to Multi-branch Graft

Visceral Anastomosis – Rt Renal à Celiac à 
SMA à Lt Renal

Sarac & Kashyap Atlas
Gateways in Vascular Surgery
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Anastamosis to stent
graft and aorta

Combined Mid-Term Outcomes – 
Stages 1 and 2

TEVAR (N = 19), No. (%)

Death 0 (0) 

Stroke/paraplegia 0 (0)

Acute kidney injury 1 (5.2) 

Type I endoleak 2 (10.5)

Type II endoleak 1 (5.2) 

Open TAAA repair (N = 19), No. (%)

Death 0 (0)

Stroke/paraplegia 1 (5.2) 

Acute kidney injury 

(Serum creatinine 
>2 mg/dL)

5 (26.3)

Chronic renal failure 0 (0) 

3 patients with baseline renal insufficiency with pre op GFR < 60 
returned to their pre op renal functions. All with S Cr < 2mg/dl 

Inclusion & Exclusion Criteria

FEVAR Repair 
(n=92)

Open Repair 
(n=66)

Anatomy
• Extent I, IV, and V
Etiology
• Mycotic
• Pseudoaneurysm
• Penetrating Aortic Ulcer

Anatomy
• Extent II and III
Etiology
• Degenerative Aneurysm
• Chronic Dissection with Aneurysm

All TAAA Repairs 
(n=714)

Hybrid Repair 
(n=40)

Excluded

Included 198 patients

516 patients

Risk-adjusted Mortality Outcomes

Outcome Group HR 95% CI P-value

30-day 
Mortality

Open:FEVAR 3.59 1.41-9.15 0.01

90-day 
Mortality

Open:FEVAR 2.69 1.24-5.81 0.01

Open:Hybrid 2.43 1.09-5.44 0.03

Survival: Cox-proportional Hazards Model

1-year
–FEVAR, 86%
–Hybrid, 86%
–Open, 69%

5-year
–FEVAR, 55%
–Hybrid, 60%
–Open, 59%



11/19/24

4

Summary

• FEVAR and Hybrid vs Open:
–Similar or better outcomes compared to Open
• 1-year survival (86%) vs Open (69%)

–Survival advantage lost over time 
• 5-year survival highest for hybrid (60%)

Conclusion
• Greater adoption of FEVAR as 1st-line therapy for complex TAAA

disease 
• If anatomically suitable

Ultimately, all 3 strategies are complementary and each has a role


