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Management of Abdominal Aortic Aneurysms
This was the most read scientific article of November on

Solaci.org!!!

Andres Schanzer et al. N Engl J Med. 2021 Oct 28;385(18):1690-1698. doi: 10.1056/NEJMcp2108504.

😳
More than 10000 clicks on 

this article !!!!

Coincidence ?

Lack of information ?



EVAR Trends and Cost Effectiveness

Gregory G Salzler et al. J Vasc Surg. 2015 Nov;62(5):1134-9. doi: 10.1016/j.jvs.2015.06.138.

The perioperative outcomes of EVAR improved significantly despite a higher prevalence of comorbidities among 

patients undergoing repair. Concurrently, procedure-associated costs declined



Long-Term Outcomes of Abdominal Aortic Aneurysm in the
Medicare Population

Marc L Schermerhorn et al. N Engl J Med. 2015 Jul 23;373(4):328-38. doi: 10.1056/NEJMoa1405778. 

Endovascular repair, as compared with open 

repair, of abdominal aortic aneurysm was 

associated with a substantial early survival

advantage that gradually decreased over

time. 

The rate of late rupture was significantly

higher after endovascular repair than after

open repair. 

The outcomes of endovascular repair have

been improving over time.



If there is some lack of 

information for AAA that are easy 

to fix, what about those with 

hostile anatomy?



• Short Aortic Necks (<15mm) 

• Reverse Tapered Necks

• Calcium

• Thrombus 

• Severe Angulation 

• Large Diameter 

Persistent EVAR Challenges:

Hostile Neck Anatomy 

Almost half of all patients and 63% of women have a 

hostile neck anatomy



What place would you choose to land?

Modified from Virendra I.



Types of AAA



Yuxtarenal Aneurysms 



Hostile Anatomy

• Hostile neck anatomy is associated with perioperative type 1 endoleaks and lower survival undergoing elective EVAR 

De Guerre et al. (2019).

• Conical Neck is strongly associated with proximal failure in standard EVAR 

Pitoulias et al. (2017).

• CIA tortuosity and calcification are associated with early type 1B endoleak 

Choi et al.(2021) 



Hostile Anatomy Toolbox?



• Ballooning. 

• Cuffs. 

• Palmaz Stents.

• Coils. 

• Onyx. 

Type I endoleak and/or migration
What have been our options?

Standard techniques cannot seal the endoleak? 

Patients are unfit for FEVAR or surgical conversion?

Enlarging the toolbox may be the solution.



Cook Zenith Fenestrated (Z-Fen)



Results of the United States multicenter prospective study evaluating the
Zenith fenestrated endovascular graft for treatment of juxtarenal

abdominal aortic aneurysms

This prospective study demonstrates that endovascular repair of juxtarenal AAAs with the Zenith

fenestrated AAA stent graft is safe and effective. Mortality and morbidity are low in properly

selected patients treated in centers with experience in these procedures

Gustavo S Oderich et al. J Vasc Surg. 2014 Dec;60(6):1420-8.e1-5. doi: 10.1016/j.jvs.2014.08.061.



Z-FEN Limitations

• 4mm infrarenal neck.

•Build restrictions based on visceral vessel topography, 
clock face orientation, graft diameter. 

•Max 3 vessel build.

• Elective cases only – 4-8 weeks from order to delivery. 



Juxtarenal pseudoaneuryms: Fenestrated Graft

EVAR Device + Covered

Balloon expandable ST



Fenestrated Endografts: Selection & Sizing Technique 



Fenestrated Graft



Fenestrated Graft

Renal stenting with balloon expandable stent



Fenestrated Graft
Preprocedure

Postprocedure



Same patient CT scan at 12 months

Fenestrated Endovascular Repair:



Images courtesy of

Dr John Anderson (modified) 

Branched Graft



Thoraco-Abdominal Aneurysm:

Branched and Fenestrated Aortic Stent Graft 

Procedural complication: Type A, Aortic dissection requiring urgent surgery



Thoraco-Abdominal Aneurysm:

Branched Aortic Stent Graft 

Procedural complication: Type A, Aortic dissection requiring urgent surgery



Fenestrated Graft



AAA Without Neck



Branched Endogfraft: Jotec® E-xtra Design



Branched Endogfraft: Jotec® E-xtra Design



Branched Endogfraft: Jotec® E-xtra Design



Branched Endogfraft: Jotec® E-xtra Design



Branched Endogfraft: Jotec® E-xtra Design



Branched Endogfraft: Jotec® E-xtra Design



Branched Endogfraft: Jotec® E-xtra Design



EVAR in Short Neck AAA: Chimney Technique



Chimney technique



Parallel Graft Complications

Graft kink or crush, thrombosis, leak type Ia



The PROTAGORAS study to evaluate the performance of the 
Endurant stent graft for patients with pararenal pathologic processes treated 
by the chimney/snorkel endovascular technique

Konstantinos P Donas et al. J Vasc Surg. 2016 Jan;63(1):1-7.  doi: 10.1016/j.jvs.2015.07.080.

Standard use of the Endurant abdominal device for ch-EVAR in >120 patients is associated with high 

technical success, significant aneurysm sac regression, and low incidence of secondary procedures 

after 2-year radiologic follow-up. 



f-EVAR vs Chi-EVAR

Modified from V. Riambau, Linc Meeeting 2019



Clinical outcome analysis in the HNA and non-HNA groups

Non-Hostile Proximal 

Necks Group

n=296

Hostile Proximal 

Necks group

n=139

P-value

Technical success 292 (98.6) 136 (97.8) 0.83

30-day death 3 (1.01) 3 (2.1) 0.6
30-day Type I endoleak 4 (1.3) 6 (4.3) 0.11

30-day re-intervention 13 (4.3) 3 (2.1) 0.37

Late all-cause mortality

Late aneurysm related mortality 4 (1.3) 0 0.56

Late type I endoleak 9 (3.04) 10 (7.1) 0.076

Late type II endoleak 25 (8.44) 9 (6.47) 0.6

Late re-intervention 16 (5.4) 15 (10.79) 0.066

Conclusion: Patients with HNA are amenable to EVAR without an increase inherent mortality. Nonetheless, more 

complex morphology is associated with a late increased risk of type I endoleaks and re-intervention rates. 

Mendiz O, et al. Not published. December 2014



AAA with Hostile Neck

Low Surgical Risk High Surgical Risk Futile Pte

Surgical Repair

Suitable for

f/b-EVAR

f/b-EVAR

Unsuitable for

f/b/Chi-EVAR

Medical Tx

Unsuitable for

f/b-EVAR

Chim-EVAR



Aptus EndoAnchor System

Indicated for use in endografts that have exhibited

migration or endoleak, or are at risk of such complications



APTUS ENDOSYSTEM “ENDOSUTURE TECHNIQUE” 

Modified from Zvonimir Krajcer



Endosuture Aneurysm Repair in Patients Treated with Endurant II/IIs in 
conjunction with Heli-FX EndoAnchor implants for short-neck AAA

Frank R Arko et al. J Vasc Surg. 2019 Sep;70(3):732-740. doi: 10.1016/j.jvs.2018.11.033.

Heli-FX EndoAnchor implants (ESAR) appears to be a safe and effective treatment option with a high technical

success rate and low incidence of type IA endoleaks and secondary interventions. Despite the complex and hostile

anatomies, the ESAR method required short procedure and fluoroscopy times. These short-term outcomes suggest

that ESAR could be complementary to therapies currently available for treatment of hostile AAA anatomy



Sustainability of Individual EndoAnchor Implants in Therapeutic Use to 
Treat Type Ia Endoleak After Endovascular Aneurysm Repair

Kim van Noort et al. J Endovasc Ther. 2019 Jun;26(3):369-377.doi: 10.1177/1526602819837753.

Despite the small number of EndoAnchors analyzed, this study showed that the sustainability of EndoAnchor

implants with initially good penetration is satisfactory at 1-year follow-up. The vast majority of EndoAnchor

implants with good penetration initially remained in good position; <3% of implants became borderline or

nonpenetrating, without any clinical consequence. 

(A) an EndoAnchor penetrating the aortic wall (red 

line); however, there is a space between the aortic wall

and the endograft (gray line) proximal to the

EndoAnchor implant. (B) Over time, the gap at the

proximal edge of the endograft increases due to the

pressurization of the gap, which may cause the

EndoAnchor to become borderline or even

nonpenetrating. 



EndoAnchors Minimize Endoleaks in Chimney-Graft Endovascular 
Repair of Juxtarenal Abdominal Aortic Aneurysms

Edgar Luis Galiñanes et al. Tex Heart Inst J. 2019 Jun 1;46(3):183-188. doi: 10.14503/THIJ-17-6520. 

We found it feasible to use EndoAnchors with the chimney-graft technique to prevent 

type Ia endoleaks in the treatment of juxtarenal AAAs. Further studies are needed to 

validate this adjunctive technique and to determine its durability. 



Limitations of EndoAnchors

• Mural thrombus >2mm thick and and 1800 of circumference.

• Porcelain aorta (severe circumferential calcification).

• Attaching endograft layers without Aortic  wall penetration.

• Loss of graft apposition. 



Yuxtarenal Aneurysms
Off-the-Shelf Devices



GORE - TAMBE 

• Off-the-shelf modular device

• 2 configurations / Pre-loaded

guidewires

• Repositionability / multi-staged

deployment

• GORE Viabahn BX bridging stent 



Zenith platform / Off the shelf design for

TAA repair

4 caudally directed branches.

Delivery sequence optimized for early

pelvic re-perfusion

Zenith® t-Branch® Thoracoabdominal Endovascular Graft



Zenith® t-Branch® Thoracoabdominal Endovascular Graft



E-nside Jotec

• Tratamiento de aneurismas toraco-
abdominales

• Producto off-the-shelf

• 4 ramas internas precanuladas
• Catéteres de poliamida
• DE 0.035”
• DI 0.018”
• 146 cm de largo

• 4 configuraciones



Low Profile New Device



Ovation Alto
First sealing ring is 7mm below fabric collar instead of 13 mm 



Zenith Alpha® Abdominal



Altura™ Double D Endograft (Lombard Medical)

• Clinical Success 99.0%. 

• Aneurysm-related mortality 0.0%. 

• Type I endoleak 1.1%. 

• Re-intervention rate 6.7%. 



Other 14Fr Devices

Minos® Stent Graft System), a 

product developed by

Shanghai MicroPort Endovascular



Calcium and tortuosity

• Serial dilators or use 
hydrophilic sheath to go 
past calcified segments. 

• PTA when necessary 
but avoid tiny iliacs to 
avoid perforation.

• Solopath Balloon 
Expandable Sheath. 



CTA with Fluoroscopy Image Fusion Guidance in 
Endovascular Complex Aortic Aneurysm Repair 

Sailer AM, et al. Eur J Vasc Endovasc Surg. 2013; 46: 75-81

The use of CTA with fluoroscopy image fusion guidance for complex 

endovascular aortic aneurysm repair:

⬇️⬇️ significantly reduce procedure time and volume of iodinated contrast 

material. 🔽 A non-significant reduction in fluoroscopy time was observed. 

Respiration-related vessel displacement and straightening of elongated vessel 

segments by stiff devices are currently the main limitations in fusion image 

overlay accuracy. 



Conclusiones

• Los progreso en la tecnología ha traído soluciones para anatomías 
complejas

• No todos los dispositivos son igual no aplicarían a todos los pacientes

• Los dispositivos de bajo perfil ayudan para el approach minimalista 
en especial en aquellos con acceso vasculares complejos

• EndoAnchors son útiles para prevenir y/o tratar endoleaks en EVAR-
TEVAR, en especial cuando se usan stents en paralelo.

• f-EVAR es una alternativa viable en pacientes con alto riesgo para 
cirugía y opciones limitadas.

• Los nuevos “off-the-shelf devices” proveen alternativas de más fácil 
acceso cuando se necesita una prótesis fenestrada/ramificada.



gracias….



Los esperamos !!


