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Emboli Protection Emboli Protection 
Devices:Devices:

What Is Their Role?What Is Their Role?



Risk of Renal Risk of Renal EmbolizationEmbolization

• Reported incidence 2 to 4 %
• However, worsening of renal function post 

stenting > 25%



Effect on Renal Function
Pooled 10 renal stent studies.

Abnormal baseline serum creatinine (>133 µmol/l).

Isles CG, et al:Quart J Med 1999;92:159-67.

(n =148/355)
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Etiology of Renal Dysfunction

• Nonionic contrast
Hydration
N-acetyl cysteine
Fenoldopam

• Distal protection

Contrast Nephropathy and Atheroemboli

Decreasing the Risk?

Contrast Nephropathy Atheroemboli



Are Emboli Important?

• Renal atheroembolic disease is a well described 
pathologic entity

• Large plaque burden in renal stenosis and adjacent 
aorta

• 20% of pts worsen renal function post-stenting and 
improve at 1 yr.

• Embolic protection devices have shown capture of 
embolic debris



Sources of Sources of AtheroemboliAtheroemboli

• Ulcerated aorta and peripheral arteries
• Aneurysms
• FMD
• Emboli from stenotic arteries



Atheromatous EmbolizationAtheromatous Embolization

• Fragmentation and embolization of 
atherosclerotic debris

• Clinically inapparent
• Malignant clinical course
• May not manifest clinically initially



AtheroemboliAtheroemboli

Needle shaped in lumen or vessel wall
Incite intense inflammatory reaction
Progress to fibrosis and obliteration of vessel
Eosinophils predominate

Cholesterol crystals



Cholesterol CrystalsCholesterol Crystals

• Ostial location of cholesterol/plaque:

Careful manipulation of guide catheter
Most important part of procedure
Risk of emboli with passing EPD

Pass Through Most FiltersPass Through Most Filters



Protection devicesProtection devices

PercuSurge

Fibernet

Angioguard
eV3 Spider
Filterwire
Mednova

Occlusive devices Filters



Technical issuesTechnical issues

• Able to cross lesion
• Distal landing zone
• Wire support
• Risk of getting caught on stent
• Complexity and cost



Distal protection devicesDistal protection devices



Renal angioplasty and stenting with distal 
protection of the main renal artery in 

ischemic nephropathy: early experience.

• 46 renal arteries treated in 37 patients

• All treated with stenting and Angioguard guide wire

• Renal function stabilized or improved in 95%

• In 5% decline in renal function was unchanged

J.Vasc Surg. 2003 Nov;38(5):962-8



J Vasc. Surg 2003

• Results better than historical group treated without 
protection

• 65% of distal protection baskets contained embolic 
material

(fresh thrombus, chronic thrombus, atheromatous 
fragments, and cholesterol clefts)



Renal angioplasty and stenting under 
protection: the way for the future?

• 56 patients and 65 renal arteries

• GuardWire,  Angioguard, EPI filter wire
• Visible debris aspirated in all Guard Wire pts.

• Visible debris in 80% of filter pts.
• Mean creatinine remained constant during f/u

• Renal function did not deteriorate in 45 pts. at 6 mon. f/u
• 8 pts. with baseline renal insufficiency improved

CCI 2003 Nov;60(3):299-312



Distal Protection

Henry M, et al.
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No renal deterioration at 6 months in any patient.



Distal Protection

Henry M, et al

• Debris retrieved in all patients.
• Particles = 98.1 ± 60 (13 to 208).
• Size = 201 ± 76 µ (38 to 6,206 µ).

N = 28N = 28



Percusurge Percusurge CaseCase



Percusurge Percusurge CaseCase



Percusurge Percusurge CaseCase



Percusurge Percusurge CaseCase



Percusurge Percusurge CaseCase



Filterwire Filterwire CaseCase



Filterwire Filterwire CaseCase

QuickTime™ and a
Cinepak decompressor

are needed to see this picture.



Filterwire Filterwire CaseCase



Filterwire Filterwire CaseCase



Filterwire Filterwire CaseCase



Filterwire Filterwire CaseCase
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Filterwire Filterwire CaseCase
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Filterwire Filterwire CaseCase



Filterwire Filterwire CaseCase

QuickTime™ and a
Cinepak decompressor

are needed to see this picture.





Angioguard with debris

Renal Artery Stenting With Distal Protection



Solitary Kidney

Renal insufficiency and poorly controlled hypertensionRenal insufficiency and poorly controlled hypertension



Predilatation with EPD*

**EPD EPD �� Embolic Protection DeviceEmbolic Protection Device



Large Thrombus



Pronto™ Thrombectomy Catheter
(Vascular Solutions Inc.,Minneapolis, Minnesota)



Decreased Thrombus



Stenting



Guide Catheter Advanced into 
Vessel for Aspiration

Tip of guide



Guide Catheter Advanced into 
Vessel for Aspiration



Post Aspiration



Repeat Pronto™



Post Dilatation of Stent



Final Angiogram 



ConclusionsConclusions

• EPD’s for RAS is not routine
• May be beneficial for some patients
• Technical limitations exist
• Added expense of devices
• Operators need to evaluate risk versus 

benefit for each patient


