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Endoluminal Stent-Graft 
Demonstrated Advantages
Endoluminal Stent-Graft 

Demonstrated Advantages

• Minimally invasive surgery
• Reduced morbidity and ?mortality
• Less blood loss/need for transfusion 
• Shorter hospital stay
• Quicker recovery time

Patient Preferred TreatmentPatient Preferred Treatment



Endoluminal Stent-Grafts
Devices for AAA

• Ancure (Endovascular Technologies/Guidant)
• AneuRx (Medtronic)
• Excluder (WL Gore)
• Zenith (Cook)
• Talent (World Medical/AVE/Medtronic)
• Lifepath (Edwards)
• Teramed, Quantum LP (Cordis)
• Endologix
• TriVascular



AncureAncure StentStent GraftGraft



Ancure Results

• No ruptures in long-term follow-up cohort
• 97.4% free from aneurysm related death at 5 

years
• 97.6% decreasing or stable AAA size at 5 

years
– 78.6% with decreasing AAA size at 5 years
– 19% with stable AAA size at 5 years

• 99% free from migration at 5 years



AAA Shrinkage



Troubles with Ancure

• Problems related with device deployment and 
limb  closure

• March 2001 – Guidant admits failure to 
submit 2,628 Medical Device Reports out of a 
total of 7,632 devices sold

• Convicted by DOJ of 10 felonies
• Paid $92.4 million fine

None of allegations related to longNone of allegations related to long--term performance of deviceterm performance of device





AneuRxAneuRx StentStent
GraftGraft



AneuRx Phase 2 Clinical Trial
Early Outcomes

AneuRx Phase 2 Clinical Trial
Early Outcomes

• Incidence of blood loss (p < .001)
• Transfusion (p < .001)
• Time to extubation (p < .05)
• ICU days (p < .05)
• Hospital stay (p < .001)
• Return to normal function (p < .001)

Decreased Events Compared to Open Surgical RepairDecreased Events Compared to Open Surgical RepairDecreased Events Compared to Open Surgical Repair

J Vasc Surg 1999;29:292J Vasc Surg 1999;29:292--305305



AneuRx Four-Year Results



AneuRx
Four Year Review

• Successful Implants: 98%
• Procedure Mortality (30 day): 1.8%
• Surgical Conversion: 2.8%
• Secondary Procedures: 8.0%
• Death from Any Cause: 10.3%
• Aneurysm Ruptures (early & late): 0.8%
• Death From Rupture: 0.3%



Aneurysm Rupture

• Procedure Related 
– < 24 hour 2

• Endoleak
– Refused Treatment 2

• No Endoleak
– Angulation, poor fixation 6

10 of 1192 patients (0.8%)10 of 1192 patients (0.8%)



AneuRx Stent Graft Design

J Endovasc Ther 2001;8:583-591

Stiff Body Flexible Body



• 88 year old male
• History of COPD and 

pacemaker
• High surgical risk
• 6.5 cm AAA

Endoluminal Stent-Grafts





Endoluminal Stent-Grafts

Baseline CT ScanBaseline CT Scan Following StentFollowing Stent--GraftGraft



Gore Excluder Stent-GraftGore Excluder Stent-Graft



Gore Excluder Stent-Graft
Advantages

• Relatively low profile (18 Fr main body, 12 Fr 
contralateral limb)

• Flexible
• Easy deployment mechanism
• Proximal fixation



Cook Zenith 
Endograft

Cook Zenith 
Endograft

• Modular bifurcated 
design

• Long suprarenal 
attachment

• 16Fr and 18Fr delivery 
catheters

• Full thickness polyester 
graft material

• Proximal retention 
hooks





Aneurysm MorphologyAneurysm Morphology



Endovascular Stent-Grafting
Technique

Endovascular Stent-Grafting
Technique

Critical Dimensions:
• Diameter and length of proximal neck
• Diameter and length of the common iliac 

arteries (attachment site)
• Diameter of external iliac and common femoral 

arteries (for device passage)
• Length from renal arteries to aortic bifurcation 

and iliac bifurcation (device selection)



Length Measurements

Standard length measurements from 
2D axial slices do not account for 
vessel tortuosity

“Centerline” length 
measurements accurately 
define the vessel length



Angle Measurements
Vessel angulation is easily calculated



Manufacturer Specific 
Virtual Graft™

Computer Simulation of 
Graft Fit



Potential Endoluminal Graft 
Complications

Potential Endoluminal Graft 
Complications

• Dissection/Perforation
• Device 

malfunction/failure
• Thromboembolic Event
• Prosthetic Occlusion
• Prosthetic Migration
• Prosthetic Leak

• Limb Ischemia
• Ischemic Bowel
• Renal Failure
• Wound Infection
• Coagulopathy
• MI
• Arrythmias



EndoleakEndoleak

A condition associated with endoluminal 
vascular grafts defined by the persistence of 
blood flow outside the lumen of the 
endoluminal graft but within an aneurysm sac 
or adjacent vascular segment being treated 
by the graft



Endoleak
•Type I Endoleak
• Proximal or distal attachment

•Type II Endoleak
• Retrograde branch flow

•Type III Endoleak
• Structural defect or junction

•Type IV Endoleak
• Trans-graft “blush”

B-13White, et al,  JES, 1997;4:152-168



Endoluminal Stent-Grafts

EndoleakEndoleak



Endoleak Rate
Ancure Device



AneuRx Phase II Clinical Trial
Endoleak on CT Scan

<.00120 %13 %12 months

<.00127 %16 %6 months

<.00150 %38 %Discharge

pn = 350n = 398

CORE LABCENTERS

J Vasc Surg 2000;32:90-107



Management of EndoleakManagement of Endoleak

• Type I or III: Correction by further 
endoluminal graft procedure  or surgery

• Type II:
– Conservative (observation, with monitoring by 

repeat imaging)
– Embolization
– Conversion to open repair of aneurysm

• Type IV: No therapy required



Late Graft Failure

• Late endoleaks due to 
graft material failure 
seen with Vanguard 
device leading to 
withdrawal from 
investigation

• Stent fractures and 
graft material failure 
seen with AneuRx
and other devices



Endoluminal Stent Grafts
Areas of Development 

• Fenestrated grafts
• Lower profile systems (percutaneous

deployment)
• Wireless pressure sensing of aneurysms 

(follow-up after EVAR)



Cordis/Teramed

Side branch device for coSide branch device for co--existing common iliac aneurysmsexisting common iliac aneurysms
B.B. KatzenKatzen



Side Branch Endograft

B.B. KatzenKatzen



Indication for Branched Grafts

• Unsuitable proximal neck
• Late or early failure of previous surgically 

implanted aortic graft
• Early or late failure of previous endoluminal

aortic graft
• Preservation of hypogastric artery flow



Cook Zenith
Long branch +/Long branch +/-- extensionextension

B.B. KatzenKatzen



Cook Zenith

B.B. KatzenKatzen



Cook Zenith

Short branch with Short branch with stentstent extensionextension

B.B. KatzenKatzen



B.B. KatzenKatzen



B.B. KatzenKatzen



J. AndersonJ. Anderson



Fenestrated Graft

J. AndersonJ. Anderson



J. AndersonJ. Anderson



Wireless Pressure Sensing of 
Aneurysms

•Ultrasound based format (ImPressue, Remon Medical)
•RF energy (CardioMEMS)



Wireless Pressure Sensing

CardioMEMSCardioMEMS (micro(micro--electroelectro--mechanicalmechanical--systems) pressure sensorsystems) pressure sensor



CardioMEMS Pressure Sensor

First in man experience First in man experience –– sensorsensor
delivered into the aneurysm sac delivered into the aneurysm sac 
successfully in 5 patients successfully in 5 patients 

T. Ohki. Endovascular Today 2004T. Ohki. Endovascular Today 2004



Aneurysm Sac Pressure Measurement

T. Ohki. Endovascular Today 2004T. Ohki. Endovascular Today 2004

EndoleakEndoleak detecteddetected Systemic pressureSystemic pressure
Sac pressureSac pressure



TriVascular Stent 
Graft

Inflatable sealing cuffs
Suprarenal positive fixation
Distal positive fixation
Unibody graft designed for:

Kink resistance
Conformance to anatomy
Mechanical integrity



Conclusions

• Exclusion of AAA with endoluminal grafts is in 
its earliest stages

• Considerable improvement in device design 
and deployment techniques

• Each of the devices can be deployed with 
high technical success rates and low 
operative mortality/morbidity


