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A 61-year-old patient with acute kidney injury 
following TEVAR (Thoracic Endovascular 
Aneurysm Repair) / EVAR (Endovascular 
Aneurysm Repair).

Center for Biomedical Research and 
Translational Surgery

Peripheral Embolisation Devices for TAVI only

uCIN – Contrast induced 
Nephropathy  

uKidney ischemia > Low 
blood pressure 

uAtherosclerotic & blood 
clots dislodged particles 

uMicro Embolic particles 
shower . 

Multifactorial Postoperative AKI – 
main known reasons 
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Postoperative Kidney injury – Contrast INDUCED NEPHROPATHY
       Currently mitigated by : 

(a) Using low osmolarity  contrast media 

(b) Reducing the quantity of Contrast 
      media used per procedure 

(c)Aggressive hydration before and 
     during the procedure 

(d)  Administration of N- acetylcysteine NAC  ??

NOTE : CIN - contrast induced nephropathy is considered reversible ,as shown in a number of udies . 

Postoperative Kidney injury - 
 

Hypotension 
(Low Blood Pressure): Persistent low 
blood pressure reduces perfusion 
to the kidneys.

Vascular obstruction
Blockage of the renal arteries or veins 
can lead to ischemia.

 

European Heart Journal, Volume 39, Issue suppl_1, August 2018, ehy564.233, https://doi.org/10.1093/eurheartj/ehy564.233

(a)Dislodged atherosclerotic CALCIFICATION 
particles, crystals \ cholesterol particles 

(b)Aortic wall \ Endothelial tissue particles 

(c)Dislodged acute thrombus particles 

(d)Organizing thrombus particles 

(e)Microembolic calcification , thrombus particles –      
of 30µ > 50µ ( demonstrated by DW MRI during 
Cardio Vascular procedures ) 

(f)  Foreign materials – polymer particles . 

Postoperative Atheroembolic particles Currently available embolic 
protection devices 
NO CURRENTLY available dedicated aortic device for temporary 
Embolic & Micro Embolic protection to the RENAL arteries , and 
the CELIAC TRUNK , SMA . 

Lessons from the Carotid Circulation Postoperative Kidney injury Micro-Embolic shower 
Micro embolic injury results in tubular epithelial cell necrosis,  

• Endothelial Injury: Hypoxia causes endothelial 
dysfunction, which impairs vasodilation and increases 
vasoconstriction.

• Tubular Cell Damage: The proximal tubules are highly 
susceptible to ischemic damage. Lack of oxygen 
depletes ATP, leading to cellular injury, loss of 
polarity, and cell death.

• Inflammation and Oxidative Stress: Ischemia triggers an 
inflammatory response and reactive oxygen species 
(ROS) production, which further injure kidney cells.

• Microvascular Dysfunction: Hypoxia-induced injury to 
small vessels can exacerbate ischemia and lead to 
more damage.

https://doi.org/10.1093/eurheartj/ehy564.233
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Temporary Renal Embolic protection 
The clinical WISH LIST 

1. Protects Renal arteries , CELIAC trunk and the SMA from Embolic 
and Micro-Embolic particles throughout the duration of the 
procedure 

2. Protects Distal abdomen & pelvic organs – upon activation of the 
CAPTURE

3. Debris is evacuated from the body after 
     the conclusion of the procedure 

4. minimizing impact on Aortic walls and possible 
    dislodgement of atherosclerotic particles 

Minimizing Kidney embolic & Micro Embolic 
injury  -  
      The  FUTURE 

WE are actively involved in a current Scientific Study geared towards 
finding a solution for Embolic & Micro embolic Kidney protection 
during EndoVascular procedures .This study holds a promise to 
significantly reduce this  complication . 

Study design endpoints will address

(a)   minimizing kidney embolic injury
(b)   minimizing Micro-embolic kidney injury 

(c)   No interference with EVAR\TEVAR WORK-FLOW 
(d)   minimal impact to aortic walls. 
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The technology allows a filtration capacity from 50µm window sizes w/o 

altering blood components

Design objective: 

100% filtration of 
particles > 50 µm

100% 
filtration

particles > 
350µm

This filter below will stop 100% of Particle > 350µm

Future Steps
Conclusion

EVAR \ TEVAR are mainstay treatments , with over 
300,000 procedures performed worldwide 
annually.
 
 
Advanced EVAR\TEVAR devices lead to a growing 
success rate, lower mortality and complications.

KIDNEY injury is a devastating complication 
that calls for a definitive solution on the way to 
make EVAR\TEVAR a safer, successful procedure.  
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Thank You ! 
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