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First generations of endografts introduced in the 90’s

- High rate of graft-related complications1

- Mechanisms evaluated by our group2,3

1. Leurs LJ et al. Long-term results of endovascular abdominal aortic aneurysm treatment with the first generation of commercially available 

stent grafts. Arch Surg 2007; 142: 33-41. 

2. Riepe G et al. Frame dislocation of body middle rings in endovascular stent tube grafts. Eur J Vasc Endovasc Surg 1999; 17: 28-34.

3. Chakfé N, et al. The influence of the textile structure on aortic endoprostheses degradation. Evaluation of explanted grafts.

Eur J Vasc Endovasc Surg 2004; 27: 33-41.
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Fragments de stent

Deux brins de stent ont été retrouvés dans les eaux de lavage de l'endoprothèse, en sus des 

fragments de membrane.

Photographies réalisées : Nikon D5100

Figure 16: Fragments de stent et de membrane prothétique issus du processus du nettoyage

Ces fragments pourraient correspondre aux brins de la tresse rompus à l'extrémité évasée du 

corps bifurqué.

Photographies réalisées : Nikon D5100

Figure 17: Fracture des brins de stent à l'extrémité évasée du corps bifurqué de l'explant



Second generation of endografts provided better clinical 

results BUT:

- Implanted in more and more challenging indications: angulation, …

- Implanted in more and more challenging locations: thoracic, aortic 

arch, …

- Implanted in younger and younger patients: durability ?

- Complications still remain: endotension ?



:

From January 2011 to June 2016 we collected 114 endografts



Endografts processing (ISO 9001 certified) including:

- Control of the storage and shipping conditions.

- Collection of the clinical data and anonymous inclusion in a 

specific database.

- Naked-eye examinations and pictures

- Cleaning using a 0,26 % aqueous solution of sodium 

hypochlorite followed by rinsing. 

- After cleaning, extensive evaluation with a Keyence VHX-

600 digital microscope



Endografts structural characteristics:
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Classification of fabric 

degradation:

- IOS, Indentation of a Stent (A)

- KIN, Kinking (B)

- IOK, Indentation of a Knot (C1, 

C2)



Endografts structural characteristics:

Classification of fabric 

degradation:

- AFM, Abrasion Fabric-Metal (D)

- AFC, Abrasion Fabric-Calcification (E)

F

G

H

I

D

EE



Endografts structural characteristics:

Classification of fabric 

degradation:

- AFS, Abrasion Fabric Stitche (F)

- FOF, Fatigue of Fabric (G)

- AFF, Abrasion Fabric Fabric (H)

- TOF, Twisting of the Fabric (I)

F

G

H

I

D

EE



Endografts structural characteristics:

-
Classification of 

stitches degradation:

- POK, Pinching of a Knot (A)

- ASM, Abrasion Stiches 

Metal (B)

- ASS, Abrasion Stitching 

filaments (C)  - FOF, Fatigue 

of the Fabric (D)

- ASF, Abrasion Fabric 

Stitches (E)
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Endografts structural characteristics:

Classification of stents 

degradation:

- COR, Corrosion (A)

- RUP, Rupture (B)
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Overall loss of fabric:

- Surface calculation



Endografts overall structural damages:

- Out of the 41 samples, 23 showed kinking. On 

this 23 grafts a total of 142  tears and holes 

were observed mainly located either on a kink 

or on a stent, promoting tears. 



Endografts structural damages:

-
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Damage by compression, 
can promote a hole

damage by abrasion, either against metal or 
against the environement in the artery

Most observed 

damages on the 

fabric:

- Compression, that can 

promote holes

- Abrasion, against stents or 

arterial environment



Endografts structural damages:

-
Most observed 

damages on the 

stitches:

- 95% of the grafts showed 

damaged stitches by at least 

one type of abrasion. 
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Endografts structural damages:

Time-related stitches 

degradation:

- A tendency for increase 

of structural degradation with 

time. 
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Overall loss of fabric:
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Time-related 

increases of overall 

surface homes within 

the fabric:







Textile classification of structural degradation of 

endografts:

- Coming from an experienced group associating vascular 

surgeons and textile engineers

- Reproducible

- Helps in improving knowledge on long-term in vivo

behavior of vascular devices

- Allows objective data and not feelings

- Allows proposal of in vitro tests to confirm 

hypotheses



Durability of second generation of endografts:

- Obviously more stable than first generations

- BUT there is an obligatory ageing that must not be 

underestimated

- Main risks are: stitches stability and abrasion of the 

fabric



Is there here a result that can explain endotension?

Not fully leak-proof 

fabric?
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