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Defining the Problem

Pararenal AAA

Complex AAA with  

short/no infrarenal neck

Suprarenal AAA



Advanced Endovascular Options

F-EVAR Ch-EVAR



Debate?

• In my opinion no comparison possible…

– Why CHEVAR if suitable for FEVAR?

• Always situations where CHEVAR an option

– Acute/anatomical/set-up





Disclosures

• We do FEVAR and CHEVAR…. and Open

– No doubt FEVAR first choice when „suitable“

• Opponents‘ hospital: idem

– Different balance

• Financial incentive?

• Scientific incentive?

• Other reasons?

• (University) Hospitals in rich countries

– with no FEVAR policy? 



F-EVAR vs Ch-EVAR
Comparison Criteria

• Technique Efficacy - Operative Outcomes

• Technique Complexity

• Costs

• Experience , Long-term Evaluation 



Proximal Type I Endoleak

Katsargyris et al. J Endovasc Ther 2013;20:159–169



Proximal Endoleak in Ch-EVAR

• Moulakakis K et al. J Vasc Surg 2012             14%

• Antoniou GA et al. Vascular 2012                  13%

• Katsargyris A et al. J Endovasc Ther 2013     10%

• Wilson et al. Br J Surg 2013                             10%

• Donas K et al. J Endovasc Ther 2012               2%



Unavoidable Gutters

Gutter low flow Endoleaks = Benign Endoleaks?



2/9 (22%) Patients 
Low-flow Endoleak → Rupture → Death



Perioperative Stroke

Katsargyris et al. J Endovasc Ther 2013;20:159–169



Ch-EVAR & Stroke 

• Upper access
- Multiple passages of devices 



F-EVAR vs Ch-EVAR
Comparison Criteria

• Technique Efficacy - Operative Outcomes

• Technique Complexity

• Costs

• Experience , Long-term Evaluation 



Is this simple??

Prof. Lachat, Oral Communication 2011

F-EVAR requires complex planning
but Ch-EVAR not… 



Is this really a disadvantage?

F-EVAR requires complex planning
but Ch-EVAR not… 



Unplanned Ch-EVAR
Endoleak & Occluded Chimney



FEVAR not more complex…

• Cook (and others) provide

– Planning Center: Indication and Planning

– Support with Execution

• Proctoring

• Visit of large volume centers

• Logistics and Organisation needed

– Same for CHEVAR



Ch-EVAR Everywhere
F-EVAR only in Selected Centers

“If centralisation does not follow, then health     
services and the medical profession will have failed 
their patients”

→ Complexity of pararenal AAA calls for centralisation



F-EVAR vs Ch-EVAR
Comparison Criteria

• Technique Efficacy - Operative Outcomes

• Technique Complexity

• Costs

• Experience , Long-term Evaluation 



Ch-EVAR 
↓ Initial Cost…

Ch-EVAR (x2) ≈ 9.000 €
F-EVAR (x2)    ≈ 16.000 €

Coscas et al. J Vasc Surg 2011;53:1520-7



Follow-up & Costs for Reintervention? 

5x Increased follow-up cost in case of endoleak

→ Overall Costs (OP + F/U): F-EVAR ≈ < Ch-EVAR



F-EVAR vs Ch-EVAR
Comparison Criteria

• Technique Efficacy - Operative Outcomes

• Technique Complexity

• Costs

• Experience, Long-term Evaluation 



F-EVAR Branch Durability
Published results up to 8 years



• 334 Vessels, F/U: 14.4 months

• Occlusion: 15 (4.5%), mean time: 3.5 months

– 1 Death (SMA Occlusion)

Ch-EVAR Branch Durability 
Scarce mid-term data



• 2008-2014, Europe & USA

• 517 patients, 898 Chimneys

– 1.73 chimneys per patient



• Technical Success: 97.1%

– Type Ia Endoleak Intraop: 7.9%

– Persisting Type Ia Endoleak: 2.9%

(despite corrective measures)



• 30d Mortality: 4.9%

– Acute: 24.1%

– Elective: 3.7% 

• Stroke: 1.7%



• Follow-up: 17.1 ± 8.2 months

– 15.5% Late mortality, 4 related deaths

• bowel ischemia (n=3), graft infection (n=1)

– Late conversion: 5

• Infection (n=2), Endoleak Ia (n=2), Endotension (n=1)



→ 2 Chimneys Maximum!!



• 5-years experience with FEVAR

• 281 pts



Stent-graft Design

• Renal Fenestrations (+SMA Scallop)

– N=183 (65.1%)

• Renal + SMA Fenestrations + (Celiac Scallop)

– N=91 (32.4%)

• Renal + SMA + Celiac Fenestrations

– N=7 (2.5%)



Technical Success

• N=272/281 (96.8%)

– Including 2 Retrograde renal artery catheterisations



30-Day Mortality

• N=2 (0.7%)  

– Cardiac (MI, intraop)

– MOF

• Renal bleeding postop.



Follow-up Data

Mean duration: 21 ± 15.9 months



Target Vessel Patency

Estimated Patency
98.6 ± 0.5% at 1 year
98.1 ± 0.7% at 3 years



Reinterventions (N=15)

Reintervention N 
Target vessel relining/extension 5

Coil embolization (Type II Endoleak) 3
Iliac PTA 1
Distal stent-graft extension (Type Ib Endoleak) 1
Cuff+ Chimney+ Endoanchors (Type Ia Endoleak) 1
Femoral TEA 1
Laparotomy for lumbar ligation (Type II Endoleak) 1
Conversion (Type Ib Endoleak) 1
Iliac Thrombectomy 1

73% 
ENDO

27% 
OPEN



Freedom from Reintervention

96.1 ± 1.4% at 1 year
90.0 ± 2.7% at 3 years



Nuremberg Series update
Stent-graft Design in 333 FEVAR Patients

• Standard 2x FEVAR

– N=196 (58.9%)

• Complex 3x-4x FEVAR

– N=137 (41.1%)



Evolution of Stent-graft Design

↑ Use of 3x-4x FEVAR over the years…



Durability Issues

• Taking „created“ neck length into account

• Taking risk of „progression of disease“ into
account



Conclusions

• No Comparison possible

– Different patient groups

– FEVAR „creates“ a longer neck

– FEVAR most likely more durable

– FEVAR lower M&M

• CHEVAR for selected cases only & in regions
where FEVAR not available/affordable?



Snorkel only what you
can‘t fenestrate…




