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Disclosures

• I owe 90% of what I know in Vascular Surgery 
to JP

• I was his first vascular fellow in EVMS
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Disclosures

• Vascular Surgeon
• Do not believe that there is a one size fits all therapy for 

complex aortic aneurysms
• The decision on which therapy modality chosen depends on

– Factors related to the aneurysm itself
– Factors related to the patient
– Factors related to the treatment team and facility
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TAAA
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Juxta-renal



Presenter name
Title
Date

Treatment Requirements

• Effective

• Safe

• Can be performed for most or all cases

• Durable
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Repair Options

• Open Surgical Repair

• Endovascular Repair

• Hybrid repair (Debranching)
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The First Reported Open TAAA Repair 

The first successful resection of a descending aortic aneurysm was 
performed by Conrad and Hartley in 1951

Annals of Surgery 1951; 134 743-52
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Open Repair

• Effective?
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Open Repair

• Safe? 
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Open Repair

• Safe? (This is the culprit)
– Most complex surgery in our profession
– Needs an experienced surgeon
– It is a team sport (Surgeon, OR staff, Anesthesia, ICU, etc)
– It is not a case for the occasional aortic surgeon or institution that is 

not experienced in doing it
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Open Repair
• Safe?

– It is quoted that the mortality after open repair can reach 
26% with major morbidity up to 50%. (Barbato et al, JVS, 2007)

– National mortality rate after open repair is historically 
22%. (Cowan et al, JVS, 2003)

– This is far from the truth when performed under optimum 
conditions

– Centers of Excellence in this field report very reasonable 
mortality rate in the single digits between 2.3% and 9% 
depending on the type of aneurysm repaired (Konstantinos et al, 
JVS, 2018)
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Pooled Mortality and Morbidity
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Pooled Mortality and Morbidity
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Pooled Mortality and Morbidity
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• Mortality 7.5%
• Paraparesis 2.9%
• Paraplegia 2.4%
• Stroke 2.2%
• Renal failure 5.7%
• Total major morbidity of 14.4%
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Open Repair

• Can be performed for all types of cases?
– Yes
– All anatomic variations can be repaired by open repair
– Patients with CT disease have to be repaired by open repair
– Does not matter if there is clot, tortuosity, calcification, etc
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Open Repair

• Durable?
– Yes
– Over and over again studies have shown the durability of the 

technique
– No need for intensive follow up
– No need for long term repeated radiation and contrast exposure

Presenter Notes
Presentation Notes
Contrary to AAA, we cannot use US for surveillance.
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So, Should we do it on everyone?

• No
• THE PATIENT

– Old age (>75 years)
– Bad heart
– Severe lung disease
– Redo chest cases

• These are all independent risk factors for significant increase in 
morbidity and mortality of open repair.
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Endovascular Repair
Available Options

• Dedicated devices for treating Thoracoabdominal aneurysms 
and aneurysms involving the visceral segment

• In the absence of dedicated devices:
– Parallel grafts (Improvise)
– Investigational devices (Fenestrated, branched endografts)
– Physician modified devices (Fenestrations, cuffs, branches, etc)
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Dedicated Endovascular Devices

• We only have standard TEVAR devices
• We don’t have commercial devices to deal with branches 

(Aortic arch, Visceral segment)
• The only approved and available device is the Cook fenestrated 

device for only juxta-renal aneurysms
• Maximum of 3 fenestrations
• Custom made (need 4-6 weeks to order)
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Cook Z-Fen Fenestrated Device
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Parallel Grafts
(Improvise)
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Parallel Grafts
(Improvise)
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Investigational Arch Devices
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Investigational Thoracoabdominal Branched 
Devices
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Physician Modified Devices

• Can be extremely complex procedures

• No quality control

• Significant regulatory and legal implications
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Endovascular Repair

• Effective?
– Yes
– They have over 95% technical success rate for the properly selected 

patients for the device.
• Greenberg et al, J Thorac Cardiovasc Surg, 2010 (100%)
• Verhoeven et al, EJVS, 2006 (97%)
• Ziegler et al, J Endovasc Ther, 2007 (94%)
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Endovascular Repair

• Safe?
– This is where it shines

– Definitely procedure related morbidity and mortality of endovascular 
repair is less compared to open repair
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Author Year Aneurysm type N Vessel Technical 
success 

30 day 
mortality %

Dialysis % Endoleaks 
%

Branch 
patency %

Follow up 
(months)

Greenberg et al 2004 JRA 32 83 100 3.1 3.1 6.5 98 9.2

Greenberg et al 2004 JRA 22 58 100 00 4.5 9 6

O’Neil et al 2006 JRA 119 302 100 0.8 3.4 25 92 19

Semmens et al 2006 JRA, SRA 58 116 91 3.4 00 7 95 24

Muhs et al 2006 JRA, SRA 38 87 94 2.6 00 24 92 25

Ziegler et al 2007 JRA, SRA 63 122 97 1.5 1.5 19 92 23

Scurr et al 2008 JRA 45 117 2 00 00 97 24

Beck et al 2009 JRA 18 56 100 00 95 23

Greenberg et al 2009 JRA 30 54 100 00 3.7 60 94 24

Amiot et al 2010 JRA, SRA 134 403 99 2 4.5 18 97 15

Haulon et al 2010 JRA, SRA 80 237 99 2.5 4 11 95 10

Verhoeven et al 2010 JRA 100 275 99 1 2 94 24

Tambyraja et al 2011 JRA 29 79 00 00 21 20

GLOBALSTAR
Collaborators

2012 JRA, SRA 318 889 75 3.5 16 99 21

Starnes et al 2012 JRA 47 82 98 2 13 20
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Endovascular Repair

• Can be performed for all types of cases?
– Absolutely not!!!
– Not for CTD
– Not for Shaggy aorta
– Extreme tortuosity
– Let us take a look at the IFUs of the currently available investigational 

devices
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Endovascular Repair
• IFU suitability and challenges

– Adequate iliac access
– Adequate upper extremity access
– Adequate neck for no-thoracic component approach
– Aortic neck angle
– Adequate landing zone
– Visceral vessels configuration and anatomy
– Aortic lumen
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Endovascular Repair

• Anatomical suitability and challenges with an off-the-shelf 
branched endoprosthesis - analysis of CT scans of 500 
patients

L Bertoglio, et al, CX Symposium 2019

– Studied the suitability of the cases for using t-branch or TAMBE 
device according to the IFU

– Only 50-70% of cases were suitable for the available device design.



Presenter name
Title
Date

Endovascular Repair

• Durable?
– We do not know
– There are no long term data to support the durability of the repair.
– The devices are more complex, more pieces, more connections, more chance of 

failure over time.
– The aorta is a living organ that changes with time and can contribute to 

progressive failures. (Lessons from EVAR)
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Hybrid Repair
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Hybrid Repair

• The idea was to have the durable open repair combined with 
the lower risk of endovascular repair.

• Ended up getting the worst of both worlds.

• Only indicated in very few situations
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Conclusion

• Open repair is effective, safe in the proper hands, can be 
performed in all pathologies.

• It is durable and should be the first choice for repair of 
thoracoabdominal aneurysms.

• Endovascular repair is currently experimental and CAN be used 
in high-risk patients who cannot withstand open repair or 
when open repair experience is lacking. 
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• This stance can change over time with
– Having dedicated off the shelf devices that are available 

for these complex pathologies.
– Improving imaging modalities with reduction of radiation 

exposure over time.
– Long term results that support the use of endovascular 

techniques

• Until then, open repair should be the primary 
modality of treatment.
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Don’t Think There is a Debate about That at all

• Open Thoracoabdominal repair: Every Procedure

• Endovascular Thoracoabdominal repair: Will remain 
Experimental
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Don’t Think There is a Debate about That at all

• Open Thoracoabdominal repair: Most Procedures

• Endovascular Thoracoabdominal repair: Will remain 
Experimental for the time being
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