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BACKGROUND
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Calcific Aortic 
Valve Stenosis

of population ≥65 years old 

4%

(Freeman et al. 2005)



3/18/2026 4francesca.perico@polimi.it

Aortic Valve Replacement

Mechanical Prosthesis Biological Prosthesis

Structural Valve Degeneration

BACKGROUND

(Norton et al. 2023)

15%

85%
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BACKGROUND
Transcatheter Debridement 

Device (TDD)

To fragment calcium deposits 
present on the native aortic valves or 

bioprosthetic leaflets

ULTRASOUND-BASED 
DECALCIFICATION PROCEDURES 
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SCOPE

To quantify how the TDD  

treatment  affects  stenotic 

aortic valve hemodynamics

Calcium deposits rupture

EX VIVO STUDY ON HUMAN HEARTS 

To assess if  the TDD  treatment  

could alter or affect  the 

structure of  valve’s leaflets

QUALITATIVE HISTOLOGICAL ANALYSIS
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METHODS

VISUAL 
INSPECTION OF 
AORTIC VALVE

Before / After
 TDD treatment

EX VIVO PULSATILE FLOW 
CHARACTERIZATION

INPUT

➢ Heart Rate: 60bpm
➢ Mean Aortic Pressure: 50mmHg

➢ Ventricular Pressure
➢ Aortic Pressure 
➢ Aortic Flow

OUTPUT

(Lanzarone et al. 2009)

A f t e r l o a d

Pr e l o a d

L e f t  H e a r t

Pu l s a t i l e  p u m p i n g  s y s t e m

3 x
CADAVERIC 

STENOTIC HEART
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RESULTS

Before TDD After TDD
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STROKE VOLUME

Hemodynamics assessment

Working conditions assessment
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Before TDD After TDD

TRANSVALVULAR 
PRESSURE

BACKFLOW

Performance indexes assessment
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RESULTS Histological assessment
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Endoscope images

Macroscopic Analysis

Control sample Treated sample

Microscopic Analysis

200 µm

Magnification 10 x

200 µm

Magnification 10 x

Magnification 40 x

50 µm

no major damage to aortic valve tissues

Haematoxylin/Eosin Alizarine Red S



TDD  MAY BE CONSIDERED 
A PROMISING TOOL TO 
TREAT PATIENTS WITH 

AORTIC VALVE STENOSIS
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No evidence of damage to aortic 
valve tissues

Fluid dynamics improvements 
during systole 

CONCLUSIONS
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Thank you 
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BACK UP Histological analysis

Aortic Valve in Formalin 4%

Five samples from each leaflet 

Resin embedding of the samples

Histological sections (4-5μm in thi kness)

Haematoxylin/Eosin 

Alizarine Red S

to highlight tissue components

to evidence the calcium deposition

Magnification 40 x

50 µmMagnification macro x
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BACK UP Hemodynamics analysis

  

 

 

  

  

              
 
  
 
  
 
  
  
 

        

           

                      

   

   

 

  

  

              

 
  
 
 
 
  
  
 
 
 
 
 

        

  

                      

 

  

  

  

              

 
  
 
 
 
  
  
 
 
 
 
 

        

   

                      

  

 

 

  

Sample1 Sample2 Sample3 

baseline 
post 

treatment 
baseline 

post 

treatment 
baseline 

post 

treatment 

Treated leaflets RCL NCL and RCL RCL 

Conditions       

AoP [mmHg] 50,15±0,05 50,08±0,03 51,83±0,33 50,90±0,22 51,77±0,41 50,82±0,07 

SV [ml] 40,26±0,29 40,20±0,17 31,34±1,09 32,66±0,69 45,57±0,57 43,67±0,44 

Systole       
ΔPsys [mmHg] 6,03±0,06 4,44±0,12 13,35±0,50 12,46±0,10 29,72±0,10 23,35±0,19 

EOA [cm2] 1,17±0,01 1,39±0,02 0,58±0,01 0,63±0,01 0,51±0,01 0,58±0,01 

Diastole       
BV [ml] 9,23±1,06 18,25±1,28 15,75±0,90 19,37±1,29 14,31±1,81 18,84±1,33 

ΔPsys variation [%] -26% -7% -21% 

EOA variation [%] 18% 9% 14% 

BV variation [%] 98% 23% 32% 
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