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Debate 4:

Complex endovascular aortic repair 

will make open surgery obsolete
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Definition

• Complex aortic pathology 
(aneurysms/dissection)

– Involvement of thoracic 
and/or abdominal aorta 
involving visceral branches 
(celiac, SMA, renals)

– Involvement of hypogastric 
arteries
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Repair options

• Open repair

• Endovascular repair



Presenter name

Title

Date

Repair options : Open

- General anesthesia

- Single lung ventilation

- Cardiopulmonary bypass 

(in selected patients)

- Hypothermic circulatory 

arrest

- Spinal drainage
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Repair options: Open

- Operative time: 3 to 15 hours 

- ~ 2 weeks in hospital (3-5 days in ICU)

- 2 - 4 days on ventilator

- Up to 27% risk for pulmonary complications

- Need for dialysis in upto 15%

- Mortality (30 days) 5 - 15 %; 1 year upto 30%

- Paraplegia 3 – 10% risk

- High volume centers
Thoraco-abdominal incision
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Repair options : Open

- Higher risk, long duration, 

slow recovery

- “more fun” for the surgeon

- Not so much for the 

patient!!
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Repair options: Endovascular

• General or local anesthesia

• Percutaneous or limited 
groin incision (+/- brachial 
puncture)

• Spinal drainage
• Operative times 45 min to 

4 hours

• Hospital stay 1-5 days

Endovascular aortic repair
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What would 
you want for 
yourself???

I rest my case here...
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Since this is a debate…

Lets talk evidence
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Lets see what 

Dr. Stokes has to say
• Technology not available to us

• Not applicable to all anatomy

• Long term outcomes favor open surgery

• Better for older patients

• Learning curve

• Expensive

• Not an option for vasculitis, connective 

tissue disorder, infection etc
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Myth #1

• Technology is not available

• Endovascular technology is available for only 

specific anatomy
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Technology is available here!
Patient specific 

design

Off the shelf

Currently approved Zenith Fenestrated Heli-FX Endoanchors

Gore Iliac branch device

Under trial Cook Fenestrated/Branched 

Endografts

TAMBE (Gore)

Cook P branch

Cook T branch

Thoracic Branch Devices 

(Cook, Gore, Bolton, 

Medtronic)

Physician modified In situ fenestration

Back-table modification

Parallel branch endografts

(Chimney, Snorkel, 

Periscopes)
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TAMBE, Z fen, Patient specific 

fenestrated/branched 

endografts, CHIMPS, PMEGs

Iliac branch endoprosthesis

Heli-FX 

endoanchors

Thoracic branch 

devices (Cook, Gore, 

Medtronic, Bolton), 

PMEGs

Low profile TEVAR
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Myth #2

• Long term data favors open surgery
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Long term clinical outcomes

Endovascular versus open repair of abdominal aortic aneurysm in 15-years' follow-up of the UK endovascular aneurysm repair 

trial 1 (EVAR trial 1): a randomised controlled trial Patel, Rajesh et al.The Lancet , Volume 388 , Issue 10058 , 2366 - 2374

EVAR 1 Trial (1999-2004)

1252 pt, 37 UK centers

15 years outcome

No significant difference in 

mortality at 15 years

EVAR better in short term
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Long term clinical outcomes

Long-term survival and secondary procedures after open or endovascular repair of abdominal aortic aneurysms (DREAM TRIAL) Journal of 

Vascular Surgery 2017 66, 1379-1389DOI: (10.1016/j.jvs.2017.05.122)

DREAM trial (2000-03)

178 OR, 173 EVAR

No significant difference 

at 12 years
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Metanalysis of 35 series 

comparing FEVAR (750) 

and Open repair (1575)

- published upto 2013

- similar short term 

mortality, AKI, dialysis 

(favors FEVAR)
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Metanalysis of 35 series 

comparing FEVAR (750) 

and Open repair (1575)

- Similar survival at 5 

years

- Target vessel patency in 

FEVAR 95-98 % in long 

term

- Type I and III endoleak

5.8 % and 3.2 %
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Mayo Clinic prospective 

study

127 patients (47 pararenal, 

42 type IV, 38 type I-III) 

aneurysms repaired with 

patient specific endografts

- 1.5 % paraplegia

- 96 % survival at 1 year
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Mayo Clinic prospective 

study

127 patients (47 pararenal, 

42 type IV, 38 type I-III) 

aneurysms repaired with 

patient specific endografts

- 1.5 % paraplegia

- 96 % survival at 1 year
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Mayo Clinic prospective 

study

- Low reintervention

- Target vessel patency 

98%

- 89% without renal 

dysfunction
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Myth #3

Endovascular surgery only applicable for elderly 
patients with short term survival
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EVAR for younger patients

Durability and survival are similar after elective endovascular and open repair of abdominal aortic aneurysms in younger patients Journal of 

Vascular Surgery 2015 61, 636-641DOI: (10.1016/j.jvs.2014.10.012)

Prospectively collected data for pts < 

60 years in Canada (119 open and 

50 EVAR)

● No difference in survival / 

interventions at 1 yr, 5 yr and 10 

yr

● More laparotomy for OR and 

endo interventions for EVAR
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Myth #4

Endovascular surgery has a steep learning curve
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Learning curve for FEVAR

Evaluation of the learning curve for fenestrated endovascular aneurysm repairJournal of Vascular Surgery 2016 64, 1219-1227DOI: 

(10.1016/j.jvs.2016.04.049
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Aortic surgery in the US

Predicted shortfall in open aneurysm experience for vascular surgery trainees Journal of Vascular Surgery 2014 60, 945-949DOI: 

(10.1016/j.jvs.2014.04.057)

Decreasing OPEN REPAIR and 

increasing ENDO REPAIR
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Trends in open aortic repair

Predicted shortfall in open aneurysm experience for vascular surgery trainees Journal of Vascular Surgery 2014 60, 945-949DOI: 

(10.1016/j.jvs.2014.04.057)

“When combined with the increase in vascular 

surgery trainees and lower number of open 

repairs, vascular fellows will complete about 10 

OAR cases in 2015 and five OAR cases in 2020”
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Myth #5

Endovascular repair is expensive



Presenter name

Title

Date

Cost effectiveness

Cost-effectiveness of Elective Endovascular Aneurysm Repair Versus Open Surgical Repair of Abdominal Aortic Aneurysms Burgers, L.T. et al.

European Journal of Vascular and Endovascular Surgery , Volume 52 , Issue 1 , 29 - 40

EVAR more effective and 

cheaper (81%)

EVAR less effective 

and expensive

EVAR less effective 

and cheaper (17%)

EVAR more effective 

and expensive
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Cost effectiveness

Cost-effectiveness of Elective Endovascular Aneurysm Repair Versus Open Surgical Repair of Abdominal Aortic Aneurysms Burgers, L.T. et al.

European Journal of Vascular and Endovascular Surgery , Volume 52 , Issue 1 , 29 - 40

If willingness to pay thresholds of €20,000 or €80,000 per 

QALY gained are used,37 EVAR has a high probability 

(95.0% and 87.5%, respectively) of being cost-effective 

compared with OSR.
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Cost effectiveness

- Data remains unclear in US literature
- QALY added by EVAR not studied well so far 

in the US system. 
- Similar outcomes for complex EVAR are not 

available
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Myth #6

Endovascular surgery is not an options for infection, 
connective tissue disorders, vasculitis
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Nationwide Study of the Treatment of Mycotic Abdominal Aortic 

Aneurysms Comparing Open and Endovascular Repair

Karl Sörelius et al. Circulation. 
2016;134:1822-1832
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EVAR for mycotic aneurysms

Paradigm shift in treatment 

of MAAA in Sweden

EVAR was associated with 

improved short-term survival in 

comparison with OR, without 

higher associated incidence of 

serious infection-related 

complications or reoperations.
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Infections, CTD and Vasculitis

• Endovascular repair is being applied for 
challenging medical conditions worldwide

• Careful planning, staging and diligent follow 
up allows for safe outcome with these 
conditions
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Conclusion

Complex EVAR is

- Available for all anatomy
- Safe, effective and durable
- Applicable for all patient population (young 

age, vasculitis etc)
- Comparable in cost
- READY FOR PRIME TIME!!!
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Complex endovascular 

aortic repair will make the 

open aortic surgery 

obsolete
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THANK YOU



Presenter name

Title

Date

Outcomes

http://www.jvascsurg.org/article/S0741-5214(17)30381-6/fulltext

http://www.jvascsurg.org/article/S0741-5214(16)31286-1/fulltext

http://www.jvascsurg.org/article/S0741-5214(18)30257-X/fulltext

http://www.jvascsurg.org/article/S0741-5214(16)30290-7/fulltext

http://www.jvascsurg.org/article/S0741-5214(14)01634-6/fulltext

http://www.jvascsurg.org/article/S0741-5214(17)30381-6/fulltext
http://www.jvascsurg.org/article/S0741-5214(16)31286-1/fulltext
http://www.jvascsurg.org/article/S0741-5214(18)30257-X/fulltext
http://www.jvascsurg.org/article/S0741-5214(16)30290-7/fulltext
http://www.jvascsurg.org/article/S0741-5214(14)01634-6/fulltext

