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How many patients with infrarenal aneurysms are candidates 

for endovascular repair? The Northern California Experience
Arko FR et al. 

J Endovasc Ther 2004; 11: 33-40

Primary reason for endovascular repair ineligibility by gender

98 / 220 pts (45%) anatomically unsuitable candidates for EVAR



Absent = 0 Mild = 1 Moderate = 2 Severe = 3

CALCIFICATION none < 25% vessel length 25-50% vessel length > 50% vessel length

DIAMETER

Occlusive disease

>10 mm

no

8-10 mm

Stenosis > 7 mm 

or > 3 cm long

7-8 mm

Focal stenosis < 7 mm 

and < 3 mm length

< 7 mm

Stenosis < 7 mm 

and > 3 mm length

ANGULATION AND TORTUOSITY

Iliac Tortuosity Index

Iliac Angle

τ < 1.25

160-180°

τ 1.25-1.5

121-159°

τ 1.5 – 1.6

90-120°

τ > 1.6

< 90°

ILIAC ARTERY SEALING ZONE

Length

Diameter

> 30 mm

< 12.5 mm 

20-30 mm

12.5-14.5 mm

10-20 mm

14.5-17 mm
< 10 mm

> 17 mm

Hostile

Iliac ArteriesJ Vasc Surg 2002;35:1061
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• The key role in the exponential increase of EVAR’s utilization rate

is the continuous evolution of endovascular techniques, materials

and especially of stent-grafts which increased the applicability of

EVAR.

• Manufacturers have developed new stent grafts with the enhanced

sealing capability and delivery systems with lower profiles to allow

an endovascular approach even in patients with complex and small

access vessels



AAA – Bifurcated Endograft for EVAR 

• Stent graft

• Low-profile stent graft (main body 16 - 20 F OD)

• Ultra-low profie stent-graft (main body ≤ 16 F OD)  
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Company Name Product Name
Main Body Delivery System Profile: Device 

OD (F)

Artivion, Inc. E-tegra Stent Graft System 18 (<32 mm), 20 (≥32 mm)

Cook Medical Zenith Alpha Abdominal 18 (22–32 mm grafts), 20 (36 mm)

Cook Medical Zenith Flex with Z-Trak 21, 23, 26

Cordis Incraft AAA Stent Graft System 14 (≤ 30 mm), 16 (34 mm)

Lombard –Medical Aorfix 18

Lombard – Medical Altura 14

Lombard - Medical Minos 14 F (22-28 mm) ; 16 F (30-34 mm)

Endologix Ovation 14 (≤ 29 mm),15 (34 mm)

Gore & Associates Gore Excluder C3 16 (< 28.5 mm),18 (≥ 28.5 mm)

Gore & Associates Gore Excluder Conformable 16 (≤ 28.5 mm),18 (> 28.5 mm)

Medtronic Endurant II AAA Stent Graft System 18 (≤ 28 mm), 20 (>28 mm)

Medtronic Endurant II AUI Stent Graft System 18 (≤ 28 mm), 20 (>28 mm)

Medtronic Endurant IIs AAA Stent Graft System 18 (≤ 28 mm), 20 (>28 mm)

Terumo Aortic Anaconda 20 (≤ 30.5-mm); 22 (≥ 32 mm)

Terumo Aortic Treo 18, 19 (≥ 30 main )

EVAR : Main body graft available on the market
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EVAR : Main body graft available on the market

• Ultra-low profie stent-graft (main body ≤ 16 F OD)  

Company Name Product Name
Main Body Delivery System Profile

Device OD (F)

Artivion, Inc. E-tegra Stent Graft System 18 (<32 mm), 20 (≥32 mm)

Cook Medical Zenith Alpha Abdominal 18 (22–32 mm grafts), 20 (36 mm)

Cook Medical Zenith Flex with Z-Trak 21, 23, 26

Cordis Incraft AAA Stent Graft System 14 (≤ 30 mm), 16 (34 mm)

Lombard –Medical Aorfix 18
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Medtronic Endurant II AUI Stent Graft System 18 (≤ 28 mm), 20 (>28 mm)

Medtronic Endurant IIs AAA Stent Graft System 18 (≤ 28 mm), 20 (>28 mm)

Terumo Aortic Anaconda 20 (≤ 30.5-mm); 22 (≥ 32 mm)

Terumo Aortic Treo 18, 19 (for 30, 33, 36 main bodies)
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Low profile devices make it all much easier 

but are they durable?



EVAR : Main body graft available on the market

• Ultra-low profie stent-graft (main body ≤ 16 F OD)  

Company Name Product Name
Main Body Delivery System Profile

Device OD (F)

Artivion, Inc. E-tegra Stent Graft System 18 (<32 mm), 20 (≥32 mm)

Cook Medical Zenith Alpha Abdominal 18 (22–32 mm grafts), 20 (36 mm)

Cook Medical Zenith Flex with Z-Trak 21, 23, 26
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• This study aims to report long-term outcomes

(beyond 5 years) from a multicenter registry,

including a daily practice cohort of patients

electively treated for AAA with low-profile

stent grafts.

• A multivariate analysis was carried out to

evaluate the influence of anatomical factors and

device materials on primary clinical success and

reintervention rates.



• Primary Technical Success 98.1%

• Assisted Primary Technical Success 99.4%

• 30 days Mortality rate 0.5%

Technical success relates to periprocedural events that occur from the initiation of the procedure and extend through the

first 24-hour postoperative period.

Primary technical success is defined on an intent-to-treat basis. It requires the successful introduction and deployment of

the device in the absence of surgical conversion or mortality, type I or III endoleaks, or graft limb obstruction



Mean follow up : 56.8 ± 2.8 months

88.3%

88.6%

96.1%

72.1%

74%

86.9%

Clinical success is defined as successful deployment of the endovascular device at

the intended location without death as a result of aneurysm-related treatment, type

I or III endoleak, graft infection or thrombosis, aneurysm expansion (diameter >5

mm, or volume >5%), aneurysm rupture, or conversion to open repair.



Multivariable analysis

- Iliac tortuosity (hazard ratio [HR], 2.053; 95% 

confidence interval [CI], 1.197-3.512; P ¼ .008) and 

endograft Zenith LP (HR, 3.818; 95% CI, 2.128-6.9; 

P < .0001) were found as significant independent 

predictors of clinical failure.

- Iliac tortuosity (HR, 1.761; 95% CI, 1.028-2.992; P 

¼ .003) and endograft Zenith LP (HR, 2.418; 95% CI, 

1.332-4.362; P ¼ .003) were found to be also 

independent predictors of reinterventions.

Mean follow up : 56.8 ± 2.8 months

88.3%

88.6%

96.1%

72.1%

74%

86.9%
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- 2012-2013

- Single center, retrospective study

- 30 pts with AAA

- INCRAFT device

- Median Follow up:  125 months 

- Follow up rate: 5 years 100%

10 years 96.7%

Clinical Success 100%

MAE 0%

Periop. procedure-related complications 0%



10-years Results
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• Long-term outcomes beyond 10 years of EVAR with the INCRAFT stent graft

showed no aneurysm-related mortality.

• Sac growth occurred persistently throughout the follow-up period, resulting in a

number of reinterventions especially after the seventh year following EVAR,

which highlights that careful postoperative surveillance and appropriate

reintervention, if indicated, are essential to achieve favorable long-term

outcomes of the INCRAFT device as well as any endografts.



• Endograft first introduced in China in 2019

• Conformite Europeenne (CE) mark in September 2019

• Stent Graft System

- PN length no less than 15 mm.

- hydrophilic delivery system with ultra-low

(14F–16F) outer sheath profile,

- three-piece design

- suprarenal fixation with 8 laser-cut M-bare

stents and integrated barbs

• 41 pts

• Hostile iliac arteries 26.8%

• Median clinical follow up 12.4 months





Conclusions

• The Minos abdominal aortic stent-graft presented easy navigation even through hostile iliac

vessels and provided precise deployment, optimal proximal fixation, and powerful sealing

even in short and angulated necks.

• The results of this preliminary experience in standard EVAR, within as well out of the stent-

graft’s IFU, are promising with excellent feasibility, safety, and effectiveness at first year.

• The overall clinical performance appeared to be in very high standards.
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Cook Medical Zenith Alpha Abdominal 18 (22–32 mm grafts), 20 (36 mm)

Cook Medical Zenith Flex with Z-Trak 21, 23, 26
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October 2015 - Zenith Alpha Abdominal

IFUZenith® Alpha Abdominal  

Endovascular Graft

Nitinol

Thin tightly woven dacron (~0.12 mm)

No top cap

16 Fr Flexor

6 mm O.D. (32 mm stent-graft)

Blue rotational handle with integratedreleasing  

mechanism

4 radiopaque markers at the proximal edge of  the 

graft, 1 tick marker at the distal edge of CL  limb, 1 

marker at the level of the flow-divider,1  marker at 

the distal edge of IL limb

30 mm bare suprarenal stentlength

20 mm proximal sealing stent length

Low aortic bifurcation
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Step 1: main body introduction in the juxtarenal aorta , 

Step 2; diagnostic angiography  1° stent deployment ,

Step 3: parallax correction

Step 4: angiographic control  controlateral gate openin

Step 5: angiographic control, free flow opening

Step 6: controlateral gate cannulation, marked pig tail, retrograde angiography, iliac leg lenght evaluation

Step 7: minimun overlap, APprojection

Step 8: projection for hypogastric visualization, iliac limb deployment

Step 9: ipsilateral leg proximal landing zone at the same level of controlateral leg

Step 10: proximal main-body landing zone PTA (compliant balloon)

Step 11: main body biforcation - kissing balloon (semicompliant balloons – 12 mm - 6 cm)

Step 12: distal landing zone PTA (compliant balloon if limb diameter ≥ 18 mm)

Step 13: completion aortography with floppy guidewires (AP and LAO-RAO 45°), 

Step 14: femoralretrograde angiography, iliac stenting if  residual stenosis is detected

Cook Zenith Alpha Abdominal
Endograft implantation – Bolognaprocedure
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- January 2012 - December 2017

- 442 pts, 884 iliac limbs treated

- Protocol of intraoperative iliac limb management

Results

- 30 days outcome: . Perioperative mortality 1.6%

. ILO 0%

- Long-term outcome: . Mean follow up 33± 12 months

. ILO: 0.8%



✓ Study period: 2015 - 2022

✓ pts : 231  

✓ Monocentric study

✓ Elective and urgent procedures

✓ Mean Follow-up: 33 + 24 months

Zenith Alpha Abdominal
Bologna Experience
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30-day/in-hospital results

✓ Technical success:  98,7 % (228) of cases (228)

✓ Technical failure: 1,3% (3): 2 Endoleak type Ia; 1 Endoleak type Ib

Zenith Alpha Abdominal
Bologna Experience

Reinterventions: 8 (3.5 %) cases:

• 1 Endograft explantation due to Type Ia Endoleak;

• 2 Iliac leg relining due to a Type III Endoleak;

• 1 Iliac leg relining due to a Type Ib Endoleak;

• 2 Inguinal surgical debridement due to wound dehiscence;

• 1 Femoral artery patch angioplasty due to a femoral pseudoaneurysm;

• 1 Hemicolectomy due to acute bowel ischemia (embolization).
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Follow-up results: ILO

✓Mean Follow-up: 33 + 24 months

• Iliac Limb Occlusion: 3 limbs (1,3%) 

• Aortic Shrinkage: 52%
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Follow-up results: Survival

✓Mean Follow-up: 33 + 24 months

O
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al

Months survival 

5-year Survival : 53 + 4 %
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Follow-up results: Reinterventions

13/231 - 5.6% reintervention during the follow-up

3 pts: type 1A endoleaks (surgical conversion) 

2 pts: type 1B endolek (iliac limb extention)

1 pt: type 3 endoleak (iliac limb relining)

3 pts: limb graft occlusion

3 pts : type 2 endoleaks (lumbar/sac embolization)

1 pt: groin revision

5-year Freedom From 

Reintervention: 90 + 3 %

Vascular Surgery – University of Bologna DIMEC, IRCCS University Hospital S. Orsola, Bologna, Italy
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Results
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• 45 pts

• Median maximun diameter at the level of PAU: 49 mm

• The median diameter of aortic bifurcation: 18 mm (IQR, 3 mm),

• Bilateral severe femoral or iliac access: 13 pts (29%)

• External iliac artery diameter of less than 7 mm: 7 pts (16%)



A - 18% B - 55% C - 27%

Anatomical Details
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@ 30-day n %

Technical Success 45 100

Morbidity

Cardiac 1 2

Pulmonary 2 4

Renal 8 18

Reinterventions* 2 4

Mortality** 1 2
*: femoral access related (Percutaneous 1; Surgical 1)

**: Pulmonary complication in urgent patient with preoperative severe COPD 

J Vasc Surg 2023;77:106-113

Early Endpoints
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n %

EL I - III 0 -

Reinterventions 0 -

PAU enlargement 0 -

Infection 0 -

Iliac leg occlusion 0 -

PAU related mortality 0 -

Follow up Endpoints

✓ Median: 24 (IQR:18) months

J Vasc Surg 2023;77:106-113
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months

S
ur
vi
va

l

12 months 24 months 36 months

Survival (%) 93 86 72

N at risk 32 23 15

Standard error .04 .06 .08

72 % 
@ 36-monthSurvival

J Vasc Surg 2023;77:106-113
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months

Su
rv
iv
al

Elective 
cases

12 months 24 
months

36 
months

Survival (%) 100 100 100

N at risk 22 17 13

Standard 
error

.05 .07 .08

Urgent 
cases

12 months 24 
months

36 
months

Survival (%) 78 60 27

N at risk 10 6 2

Standard 
error

.08 .09 .1

- Elective cases
- Urgent cases

Survival

J Vasc Surg 2023;77:106-113
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Low profile devices make it all much easier 

but are they durable?

• Yes

• This review shows that patients treated with low-profile stent grafts have acceptable mid and

long-term outcomes.

• The design evolution toward low-profile platforms seems not to affect the type of complication

during the follow-up.

• Long-term surveillance and reintervention, when necessary, remain crucial to guarantee

durability.
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