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Open Thoracoabdominal aortic surgery
Why is there a need for endovascular aortic therapy



In hospital mortality 12% (4-35%)
Respiratory failure 32% (16-43%)
Renal dysfunction 18% (4-37%)
Paraplegia / paresis 14%    (4-32%)
Need for dialysis 9%   (0-27%)
Myocardial infarction 11% (2-23%)
Reoperation for bleeding 7%  (3-29%)
Coagulopathy 4%  (4-24%)
Sepsis 7%   (2-9%)
Stroke 3%   (3-7%)

Panneton JM & Hollier LH, Ann Vasc Surg, 1995;503-514

Mortality & Morbidity of 3500 TAAA

Open Thoracoabdominal aortic surgery



TAAA Operative Mortality per hospital / surgeon volume

Cowan JA Jr et al, J Vasc Surg 2003;37:1169-74
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Open Thoracoabdominal aortic surgery



Open repair of complex aortic 
pathology is associated with significant 
operative mortality and morbidity and 
requires high case volume to acquire 

mastery and improve outcomes.

TEVAR                  
PANNETJM@EVMS.EDU

Open Thoracoabdominal aortic surgery: Learning a different way

New technology and minimally invasive 
techniques are available to reconstruct 

the thoracoabdominal aorta and minimize 
risk and complications 



Aortic Dissection                  
PANNETJM@EVMS.EDU

Progress from the past to the present



Adopting new technology

Grief-like Reaction:

Denial
Anger
Bargaining
Acceptance

Jacques Plante in 1959
TEVAR                  

PANNETJM@EVMS.EDU



The Future is here now



Devices for visceral vessels incorporation
Patient specific designs vs Off the shelf Devices

Jotec Extra Design Multibranch Stent Graft 
Vascutek Fenestrated Anaconda Endograft 

Cook Zenith Fenestrated Stent Graft



Off the shelf Devices

A. P-Branch, Cook

B. T-Branch, Cook

C. TAMBE, Gore

D. TAMBE, Gore

E. Ventana, Endologix

F. Colt, Jotec

F



P-Branch



T-Branch

22 Fr system

4 branch device
All caudally oriented

No pre-wiring

Proximal diameter = 34 mm
Distal diameter = 18 mm
Length = 202 mm



T-Branch: Outcomes
N = 542 patients

Mean age = 70.5 yrs
90% TAAAs

Technical Success Rate = 97%
30-day mortality = 12.3%
Elective operative mortality = 8.5%
Spinal cord ischemia rate = 10.5%
Renal impairment rate = 13%

Early branch patency rates > 99.6%
Endoleaks I & III rates = 2.7% & 2.7%

Kobel T et al, J Vasc Surg 2021



TAMBE

4 branch device

2 upper downward branches

2 lower upward branches

Compatible for proximal 
extension with cTAG or distal 
extension with Excluder



TAMBE

22 Fr sheath femoral art

12 Fr sheath axillary art

Proximal diameters: 31 & 37mm

Length = 160 mm

4 caudally oriented branches

Bridging stents: VBX



TAMBE

22 Fr sheath femoral art

12 Fr sheath axillary art

Proximal diameters: 31 & 37mm

Length = 160 mm

4 caudally oriented branches

Bridging stents: VBX



TAMBE: Anatomic Inclusion Criteria

Cambiaghi T et al, J Vasc Surg 2021;73:22-30 



TAMBE: Applicability
N = 227 patients 

with TAAAs & Pararenal AAAs

E-TAA : N = 166
Type I, II & III TAAAs

L-TAA : N = 61
Type IV TAAAs & ParaAAAs

L - TAA E-TAA

Access feasibility 85% 79%

Aortic feasibility 74% 48%

Visceral vessel feasibility 72% 63%

Overall feasibility 49% 23%

Cambiaghi T et al, J Vasc Surg 2021;73:22-30 

The different feasibility rate was related to a difference in aortic feasibility 
between L-TAA and E-TAA (74% vs 48%; P = .0008) because of the lack of a 

dedicated tapered thoracic component. 



TAMBE: Outcomes

Oderich GS et al, J Vasc Surg 2019;70:358-68 

Early Feasibility Study
N = 13 patients
N = 52 vessels

Pararenal AAA or type IV TAAA

Technical success rate = 92%
Target vessel loss = 2%
Operative mortality = 0%

30-day MAEs = 31%
Early reintervention for type Ic endoleak = 2%



COLT: Outcomes

J Vasc Surg 2021;74:404-13. 

N = 16 patients
Median age = 72.5 yrs

Technical success rate = 87.5%
Operative mortality = 19%
Mean follow-up = 8 months

No type I & III endoleaks
Primary patency = 98%



Off the shelf Devices: Anatomic Feasibility Comparison

TAMBE: 33%E-NSIDE: 43% T-BRANCH: 39 %

N = 268 patients with 
adequate CTA

only atherosclerotic 
degenerative TAAAs were 

evaluated. 

The overall treatment feasibility using any of those 3  = 58 %



Off the shelf Devices: Reality



OTS Treatment Options

PMEGs

Labor intense
Delivery issues
Technically demanding
Component separation
Durability

ChEVAR

Triple chimneys

Technically easier
Stents compatibility
Gutter leaks
Chimney 
compression

ChEVAS

Triple chimneys

Not Approved
Not Available
Gutter leaks
Chimney compression



History
• 55 year-old female seen for follow up of type B 

aortic dissection (TBAD) with thoracoabdominal
aneurysmal degeneration

• 2005 – Open thoracic aortic repair for 
ruptured TBAD

• 2014 – Open infrarenal aortic aneurysm 
repair with paravisceral septum fenestration

• Now with 6 cm TAAA

OTS Treatment Options: In Situ Laser Fenestrations






ISLF SMA SMA completion Completion
RRA completion

OTS Treatment Options: In Situ Laser Fenestrations for TAAA















OTS Treatment Options: In Situ Laser Fenestrations for TAAA

3D CTA 2 yrs post 4 vs ISLF



Visceral branch localization
Combination of Fusion imaging and Pre-stenting of visceral branches
RRA Laser Fenestration LRA Laser Fenestration

Completion aortogram after 
3 vessels in situ fenestrations

OTS Treatment Options: In Situ Laser Fenestrations









In Situ Visceral Fenestration: Combination of techniques 
Large Type III TAAA with acute 
take off of the SMA and RRA

Pre-stenting of 
3 vessels and 

celiac plug

Pre-wiring of all 3 vessels
Before TEVAR deployment

LRA  after laser 
fenestration






In Situ Visceral Fenestration: Combination of techniques 

SMA Chimney
RRA laser fenestration
TourGuide for wiring

VBX advance
RRA stented

Completion 
angiogram

CTA @ 15 months












Chronic TBAD: RESET: How to fix a TAAA with an 8Fr Sheath
Zone 2 TEVAR with LSA Laser Fenestration

For rapidly expanding c TBAD

Uneventful recovery and discharged  POD # 5 

Returns to ED 2 years later
Abdominal & back pain
High Frailty






Chronic TBAD: RESET

No 
proximal 

type I 
endoleak

8 cm 
proximal 
thoracic 

aneurysm

6 cm
Distal 

thoracic 
aorta 

5cm 
paravisceral

aorta

Distal right iliac reentry



Small retro SMA 
reentry

Options:
1. Open TAAA repair

2. Visceral debranching & 

aortoiliac graft with staged 

TEVAR

3. FEVAR

4. ChEVAR

5. RESET

Chronic TBAD: RESET



Paravisceral
aortogram

Paravisceral aortogram
with iliac reentry 

occlusion

RAO view of 
Paravisceral reentry 

angiogram

Catheterization 
of the false 

lumen

Chronic TBAD: RESET















Obliteration of the reentry after 
septal plug deployment

covered stent for
iliac reentry

Completion 
angiogram

Chronic TBAD: RESET









8 cm proximal 
thoracic aneurysm 
with patent false 

lumen

CTA @ 7 year

3 cm proximal 
thoracic 

aneurysm with 
thrombosed
false lumen

CTA @
4 months

Thrombosed false lumen
Chronic TBAD: RESET



Open Thoracoabdominal aortic surgery: Why choose this ?



Open Thoracoabdominal aortic surgery: Instead of choosing this ?

Right Common Femoral  
Artery (RCFA)

18-20Fr sheath

Left Common Femoral Artery 
(LCFA)

6-12Fr/30cm sheath 
angiography catheters

Right Brachial Artery (RBA)
Micro access 7Fr sheath

Minimally invasive
Percutanous Access
Lower mortality and morbidity

Endovascular repair in Hybrid Room



Thank you
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