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 Degeneration of xenografts depends on  
◦ Mechanical properties of the valve 

  

◦ Host-related immunologic and calcification processes 

 

 Mechanism of calcification 
◦ Immune-mediated reaction  

 

◦ Increased adsorption of proteins related to bone formation 

 

◦ Mechanical stress 

 Design of the valve 

 Design of the stent 



Freedom from SVD 

Independent predictors of SVD 



 Immune response 
theory 

 

 Glutaraldehyde intrinsic 
proinflammatory effect 

 

 Shear stress theory 
◦ PPM 

Post-implantation prosthetic 
tissue degeneration 



Glutaraldehyde treated Heart Valve Bioprostheses (HVBs) in younger patients have 

been limited by early failures due to the onset of immune response and calcification  

phenomena which begin after only six years from the implant. 

Eur J Cardiothorac Surg. 2010 Aug;38(2):141-146. 



A and B – Tissue pannus formation, tears and diffuse nodular 

calcification of all three cusps; 

C - CD68 immunohistochemistry in porcine aorta (PA) with 

calcification process in pannus (P, asterisk).  

      Magnification 200X; 

D – Higher magnification (400X) of boxed area from panel C; 

 

        J.Butany et al. Cardiovascular Pathology 2007;16:258-267  

  

A – Cacific deposit on all three leaflets 

B – Von Kossa staining. Bar=100 um 

 
  Connolly et al. Ann Thorac Surg 2011;92:858-865 

Inflammatory cells and 

 

distrophic calcification 



Evaluation of alpha-Gal specific IgGrevealed a significant  

increase three months after bio-valve implantation. 

 

      Mangold A et al. Thorac Cardiovasc Surg. 2009;57(4):191-5. 

Significant increasing of a1,3-galactose IgM antibodies 

in sera of recipients of bioprosthesis(n=12), mechanical 

prosthesis (n=12) and coronary artery bypass grafting 

(CABG, n=12) within 10 days of surgery. 

 
Eur J Clin Invest. 2005 Jan;35(1):17-23. 

Increasing of specific 

 

a-Gal immune response 



2007 Biochimica et Biophysica Acta - Galili et al. 

Expression of aGal-epitope 

 

 

a1,3-galactosaminetransferase 

activity 

Gal a1 – 3Galb1 – 4GlcNAc - R 



5,9
6,3 6,62

5,21

26

0

5

10

15

20

25

30

SOPRANO SAPIENT XT MITROFLOW MAGNA pericardio nativo

N
u
m

e
ro

 d
i e

p
ito

p
i *

1
01

0
 /
 1

0
 m

g
 d

i t
e
s
s
u
to

2012, Unpublished data 
5,2

12

0

2

4

6

8

10

12

14

MOSAIC NPAO

n
u
m

e
ro

 d
i e

p
ito

p
i *

1
0

1
0
 /
 1

0
 m

g
 d

i t
e
s
s
u
to



 In pazienti sottoposti ad AVR con bioprotesi si è riscontrato un aumento 
del titolo anticorpale diretto contro l’epitopo Alpha-gal 

 

 L’aumento anticorpale nel siero dei pazienti è correlabile ad una effettiva 
presenza dell’epitopo nel tessuto della bioprotesi 

 

 Si instaura una debole ma costante risposta infiammatoria che, associata 
ad una predisposizione alla calcificazione ed alla citotossicità della 
glutaraldeide, può essere implicata significativamente nella 
degenerazione protesica. 

 

 Il “network” di legami tra glutaraldeide e tessuto, responsabile della 
tolleranza antigenica (parziale) risulta instabile nel tempo (basi di Schiff). 
Questo comporta un lento rilascio di residui glutaraldeideidici in circolo 
ed un conseguente rilassamento della copertura con la possibile 
esposizione di epitopi precedentemente mascherati 



 Reoperation is recommended in symptomatic patients with a 
significant increase in trans-prosthetic gradient or severe 
regurgitation (recommendation class I, level of evidence C) 

 

 Reoperation should be considered in asymptomatic patients 
with any significant prosthetic dysfunction, provided they are at 
low risk for reoperation (recommendation class IIa, level of 
evidence C). 

 

 



 Prophylactic replacement of a bioprosthesis implanted 10 years ago, 
without structural deterioration, may be considered during an 
intervention on another valve or on the coronary arteries 
(recommendation class IIb, level of evidence C). 

 

 Treating bioprosthetic failure by transcatheter valve-in-valve 
implantation has been shown to be feasible. Current evidence is 
limited, therefore it cannot be considered as a valid alternative to 
surgery except in inoperable or high-risk patients as assessed by a 
‘heart team’ 

 

European Journal of Cardio-Thoracic Surgery 42 (2012) S1–S44 





Total 78 pts 

Mean age (yrs) 62.2 ± 15.5 

  (min 23.2 – max 88.9) 

Emergency 3.8% 

Hypertension 52.5% 

AMI  8.9% 

STROKE 7.6% 

COPD 16.6% 

CRF 21.7% 

PVP 16.6% 

EF < 40% 14.1% 

Pulmonary hyp 25.6% 

NYHA III-IV 44,8% 

In hospital mortality 7.6% (6 pts) 

IABP  5.1%  

AMI    5.1% 

ARF    17.9% 

STROKE  1.2%  

BAV + PM  6.4%  

Respiratory failure 7.6% 

AF   23% 

Mean ICU stay (dys) 2.5 ± 2.9  

   Median: 2  

 

DEMOGRAPHICS RESULTS 

CURRENT RESULTS FOR AVR IN REDO:                              
PADUA-EXPERIENCE 

 (GEN 2003 - APR 2011) 



Total 40 pts 

Mean age (yrs) 60,4 ± 13,7 

  (min 29.5 - max 82,9) 

Emergency 5% 

Hypertension 47.5% 

AMI  5% 

STROKE 2.5% 

COPD 22.5% 

CRF 20% 

PVD 7.5% 

EF < 40% 12.5% 

Pulmonary hyp 17.5% 

NYHA III-IV 42.5% 

 

In hospital mortality 5% (2 pts) 

IABP  0%  

AMI    2.5% 

ARF    7.5%  

STROKE  0%  

BAV + PM  12.5%  

Respiratory failure 5% 

AF   25% 

Mean ICU stay (dys) 2.3 ± 3  
  Median: 2 

 

    

DEMOGRAPHICS RESULTS 

CURRENT RESULTS FOR AVR IN REDO AVR:  

PADUA EXPERIENCE 

 (GEN 2003 - APR 2011) 



 Spontaneous 

 

 Independent 

 

 Prospective 

 

 Multicenter 

 

 Includes all TA-TAVI performed in Italy since 
this procedure became available in 2008 
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 Aim of this study was to evaluate the impact of a previous cardiac 

operation in high risk or inoperable patients undergoing TA-TAVI, 

on early and mid-term clinical outcomes in terms of mortality, 

morbidity and operative complications 

 



 April 2008 – May 2011 

 

 566 patients 
◦ Group F (first cardiac procedure):  456 (80.6%) 

 
◦ Group R (at least 1 cardiac operation): 110 (19.4%) 
 CABG: 66 (60%) 

 Mitral valve surgery: 20 (18.2%) 

 Repair: 13 

 Replacement: 7 

 AVR: 6 (5.5%) 

 AVR+CABG: 3 (2.7%) 

 Other: 15 (13.6%) 



30-day mortality 
Overall 

(n=566) 

Group F 

(n=456) 

Group R 

(n=110) 

P value 

(F vs. R) 

Total 30-day mortality, n(%) 44 (7.8) 36 (7.9) 8 (7.3) 0.82 

CS/MOF, n(%) 17 (3) 14 (3.1) 3 (2.7) 0.85 

Sepsis, n(%) 8 (1.4) 6 (1.3) 2 (1.8) 0.66 

Major ventricular arrhythmias, n(%) 5 (0.9) 5 (1.1) 0 (0.0) 0.59 

Mesenteric ischemia, n(%) 6 (1.1) 5 (1.1) 1 (0.9) 0.86 

Stroke, n(%) 6 (1.1) 5 (1.1) 1 (0.9) 0.86 

Bleeding, n(%) 2 (0.4) 1 (0.2) 1 (0.9) 0.35 



Operative Complications 
Overall 

(n=566) 

Group F 

(n=456) 

Group R 

(n=110) 

P value 

(F vs. R) 

Total operative complications, n(%) 41 (7.2) 31 (6.8) 10 (9) 0.40 

Need for CPB/ECMO, n(%) 19 (3.3) 15 (3.3) 4 (3.6) 0.85 

CPR, n(%) 10 (1.8) 7 (1.5) 3 (2.7) 0.39 

PCI, n(%) 8 (1.4) 6 (1.3) 2 (1.8) 0.68 

Life threatening or disabling bleeding, n(%) 4 (0.7) 3 (0.7) 1 (0.9) 0.77 



Postoperative complications 
Overall 

(n=566) 

Group F 

(n=456) 

Group R 

(n=110) 

P value 

(F vs. R) 

Total post-operative complications, n(%) 91 (16.1%) 71 (15.6) 20 (18.2) 0.56 

Major stroke, n(%) 18 (3.2) 12 (2.6) 6 (5.5) 0.13 

PM implantation, n(%) 30 (5.3) 24 (5.3) 6 (5.5) 0.94 

AKI, n(%) 33 (5.8) 28 (6.1) 5 (4.5) 0.65 

AMI (Periprocedural and spontaneous) , n(%) 10 (1.8) 7 (1.5) 3 (2.7) 0.41 



 Univariate analysis 
◦ Arterial hypertension 

◦ Logistic Euroscore 

◦ Porcelain aorta 

◦ LVEF 

◦ Previous PCI 

 

 Multivariate analysis 
◦ Porcelain aorta (OR: 3.48; 95%CI:1.04-11.68; p<0.05)  

◦ LVEF (OR:0.94; 95%CI:0.89-0.99; p<0.05)  



Log rank=0.60 





 Durability 

◦ Leaflets folding for incomplete 
opening 

◦ “Bridge to redo” 

 

 No balloon dilatation before 
TAVI deployment 

◦ Embolization 

◦ Severe aortic regurgitation 

 

 

 Reduced use of contrast 
medium 

 

 

 Previously implanted valve 

◦ Sizing 

◦ Patient-prosthesis mismatch 

◦ Stented/Stentless 

◦ Pericardial/Porcine 

◦ Distance from coronary ostia 

 

 Screening 

◦ Exclude endocarditis 

◦ Exclude paravalvular leak 

 

 Reduced rate of PM 
implantation 

 
 

 





CV 26 mm in 
Mitroflow 19 

ΔP: 29/14 
mmHg 

 
Sapien 23 in Mitroflow 21 
ΔP: 88/58 mmHg 









 “Bail-out” for hostile aortic root 



 “Bail-out” for hostile aortic root 



 Tricuspid valve-in-valve 



 Tricuspid valve-in-valve 


