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Factors affecting decision-making in 
patients with symptomatic 

severe aortic stenosis 
•  “Overestimation” of operative risk 
      (Logistic Euroscore, Ambler Score) 

 

•  “Underestimation” of symptoms 
      (age, poor mobility, concomitant diseases) 

 
•   “Underestimation” of hemodynamic severity 
      (inconsistent grading, low-flow/low-gradient and pr eserved LVEF) 

 

•   Comorbidities  and associated cardiac diseases 
 

•  …………………… 
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Lancellotti et Al.  
J Am Coll Cardiol 2012;59:235–43 

Under the same denomination of severe AS, four seve ral 
entities might be identified that differ in terms o f 
transvalvular flow rates and pressure gradients dev elop 



4 
J Am Coll Cardiol 2012;59:235–43 

Adjusted Incidence of Cardiac Events According to  
the New Proposed Classification of Aortic Stenosis 
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Severe AS with normal LVEF and  low or high mean  g radient: 
different hemodynamic profiles but similar clinical   outcome 

Pts with  severe AS , preserved LVEF and low-MG   :  
· are comparable  for demographics, clinical presentation , associated cardiac 

conditions and comorbidities to those  with  high-MG;  
· are characterized  by a similar all-cause and cardiovascular mortality rate  

compared with high-MG pts  
·  have a prognostic benefit from  surgical valve replacement or transcatheter  

implantation comparable to that observed in high-MG pts.  
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A. Rossi, P. Faggiano, preliminary data 
 

323 pts, 60 with low MG (19%) 
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Factors affecting decision-making in 
patients with symptomatic 

severe aortic stenosis 

•  “Overestimation” of operative risk 
 

•  “Underestimation” of symptoms 
 

•   “Underestimation” of hemodynamic severity 
 
•   Comorbidities  and associated cardiac diseases 



7 
Bach DS et al. Circ Cardiovasc Qual Outcomes. 2009; 2:533-539 
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Systematic assessment of 
the “global” risk profile of 
240 consecutive AS pts, 
focusing on the prevalence 
of comorbidities and 
coexisting cardiac diseases 
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Comorbidities  

% 
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Prevalence of renal (dys)function  
according to eGFR 

Relation between serum  
Creatinine and eGFR 

•  A moderate to severe CKD was detected in over 50% of pts by means of eGFR, despite 
a normal or only mildly elevated serum creatinine 
•  Serum creatinine is commonly included in risk scor es, such as logistic EuroSCORE, 
but as a renal disease indicator it is less accurat ed than eGFR 
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Acute kidney injury following transcatheter aortic valve 
implantation: predictive factors, prognostic value,  and 
comparison with surgical aortic valve replacement 

Eur H J (2010) 31, 865–874 

AKI was a very powerful  predictor  of  death  during  the postoperative  period  
(OR 4,14) independently of baseline comorbidities a nd periprocedural 
complications, 
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Eurointervention 2011; 7: 184 

The prevalence of baseline anemia was 49%. 
Anemic pts undergoing TAVI required more  RBC transfusions and prolonged 
hospitalisation 
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11/242 (4.5%) new  cancer 
with metastatic disease 

Ann Vasc Surg 2012; 26:306 

Changes in decision-making 
process 
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Pulmonary Function and Immediate Outcome of 
Patients Undergoing Aortic Valve Replacement 

Nissinen J et al. The Journal of Heart Valve Diseas e 2009; 18:374-379 

Preoperative pulmonary function testing could be of  benefit in identifying 
high-risk patients 
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…… again……….. 
 
-  “Frailty” 

 
-  Disability and Dementia 

 
- Liver dysfunction and hypoalbuminaemia  

 
-  Obesity - underweight 

 
-  …………. 



18 

Associated Cardiac Diseases 

% 

78 pts 41pts 44 pts 
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AS and coexisting significant 
coronary artery disease

just few questions 

•   Is angina secondary to aortic valve stenosis or t o 
coronary disease? 

 
•   Surgical myocardial revascularization and noncrit ical AS 

 
•  Venous (or arterial) grafts  are patent: what  to do? 

 
•  Combined surgery?  Combined percutaneous approach?  

 
•   Beta-blockers: Yes or Not ? 

 
•   ……………….. 
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J Thorac Cardiovasc Surg 2011;141:1424-30 

Kaplan–Meier survival curve based on preoperative p ulmonary artery pressure. 

“In pts undergoing AVR, preoperative pulmonary hype rtension  
Increased operative mortality and decreased long-te rm survival” 
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J Thorac Cardiovasc Surg 2011;141:1424-30 

Kaplan–Meier survival curve based on postoperative pulmonary artery pressure 

“Patients with persistent moderate or severe  
pulmonary hypertension after aortic valve replaceme nt 

had decreased long-term survival” 



22 

Aortic Stenosis and concomitant      
Mitral Regurgitation 

•  Are symptoms secondary to AS or MR? 
 

•  Which are the indications to concomitant 
surgical treatment (AVR  + mitral valve 
replacement or repair) ? 

 
•  Relevance of echocardiographic assessment: 

-  Organic or functional MR? 
-  Severity of MR 
-  Left ventricular filling pressures: normal, increa sed?  
-  Pulmonary hypertension? 
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Effect of Aortic Valve Replacement for Aortic Steno sis on 
Severity of Mitral Regurgitation 
                                         Eynden et Al.  Ann Thor Surgery  2007; 83: 1279-128 4    

80 patients with preoperative and 
1-year post-op  echo. 

 
 Preoperative MR was moderate 
(2+) in 78 patients (97.5%) and 
moderate-severe (3+) in 2  (2.5%).  

 
Rheumatic  32% 
Ischemic    32%, 
Functional 21% 
Myxomatous (15%) 
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“Functional or ischemic MR will likely improve afte r 
isolated AVR, whereas rheumatic or myxomatous MR 
will most likely remain stable or even deteriorate  . 
The decision to “treat” the mitral valve at the time of AVR 
remains difficult, but preoperative echocardiographic 
analysis of the mitral valve morphology  may give  the most 
important prognostic factor for the change in MR severity: 
the etiology of MR.”  
 

Provisional suggestions: 
-  mild MR:  hold on! 
-  severe MR: surgery! Percutaneous  approach 
-  moderate MR: careful morphological valve evaluation 
for decision-making 
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Table  1. Main characteristics of the study patients divided according to the therapeutic choice. 

·  Age  (years)                  72 + 10                83 + 8  *               84 + 9 *                   81 + 7  *            
·   Female gender   (%)              52                  32 *                       49 §       29  * #                     
·   Hypertension  (%)              77                        75                            69                          73 
·  Diabetes  (%)              27                        25                            20                          25 
·  Atrial fibrillation  (%)              27                        39                            28                          37         
·   NYHA functional class (1-4 scale)                       2.3 + 0.8              2.6 + 0.6  *          2.9 + 0.8 * §             2.9 + 0.8 * § 

·  History of heart failure  (%)              60                        73 *                         88 * §       76 * 
·  Chronic obstructive pulmonary disease (%)             16                        22                            39 * §                     25  
· Left bundle branch block  (%)               8                        17 *                          20 *                      16  * 
·  Serum creatinine (mg/dl)       1.08 + 0.64         1.34 + 0.74  *        1.78 + 1.17 * §          1.74 + 1.40  * § 

·  Glomerular filtration rate  (ml/min/1.73)              73 ± 26               54 ± 23 *               47 ± 26 *§                       48 ± 28 *§   
·   Haemoglobin (g/dl)       11.7 ± 1.8            11.9 ± 1.5               11.8 ± 1.4                 11.9 ± 1.6 
·  Serum total colesterol  (mg/dl)        162 ± 45              184 ± 47 *              162 ± 29 §                159 ± 38 * 
·  EUROSCORE                                     16 ± 12              28 ± 18 *                  33 ± 18 *               31 ± 20 * 
·  LV relative wall thickness                               0.55 + 0.11         0.55 + 0.11            0.55 + 0.14               0.56 + 0.13              
·   LV mass (gr/m 2)           209 + 56             217 + 59                 241 + 72 *§              207 + 71 #           
·   LV end-diastolic diameter (mm)       50.7 + 0.8           50.7 + 0.8               52.3 + 0.9               50.0 + 0.9       
·   LV end-diastolic volume   (ml)         139 ± 69             141 ± 69                 155 ± 79                   132 ± 67  
·  LV ejection fraction (%)                                  53 + 11               51 + 12                 41 + 15 *§                 50 + 10 # 
·   Pulmonary artery systolic pressure (mmHg)        38 ± 11               43 ± 14 *               47 ± 15 *§                43 ±  12 * 
·  Aortic valve area (cm2/m2)                 0.41 + 0.10         0.35 + 0.08 *           0.34 + 0.12 *           0.42 + 0.13 § #              
·   Trans aortic valve peak gradient (mmHg)           79 + 24               86 + 22 *                 71 + 27 §                  76 + 24 §    
·   Bicuspid aortic valve  (%)                                        8                          1 *                           4                               6 
·  Beta-blockers (%)                                                    42                         28 *                        21 *                          35 
·  ACE-inhibitors/ARBs (%)                                       65                         67                           37 *§                        65 #  
·   Diuretics (%)                                                           70                          83 *                        95 *                           75 
·  Statins (%)                       46                          53                           45                              63 
 

  
                                                              

Group AVR 
141 pts 

                                                              

                                                              
Group TAVI 

127 pts 
                                                              

                                                              
Group BAV 

49 pts 
                                                              

                                                              
Group Med Th 

51 pts 
                                                             

ACE = angiotensin-converting enzyme; ARB = angiotensine receptor blockers; AVR = traditional surgical aortic valve replacement; BAV = baloon aortic valvuloplasty;  
LV = left ventricular; NoSurg = No Surgery; NYHA = New York Heart Association; TAVI = tanscatheter aortic valve implantation.  
 

p < 0.05 vs AVR = * ;    vs TAVI =  § ;   vs BAV =  # ;      
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Variables 

 

 
OR 

 
CI  

 
p 

Left ventricular ejection fraction (%)           0. 98 0.96 – 0.99 0.003 

History of heart failure (%)           2.25 1.16 – 4.34  0.02 

Glomerular  filtration rate (ml/min/1.73)  0.98 0.9 7 – 0.99 0.01 

Therapeutic approach for aortic stenosis 1.82 1.10 – 3.25 < 0.001  

Table 2.  Variables independently related to adverse events in the total study population (368 patients):  
multivariate  Cox regression model. 

Cox proportional hazard analysis included : 
age, aortic valve area, Logistic Euroscore, NYHA functional class, glomerular 
filtration rate, chronic obstructive pulmonary disease, history of heart failure, LV 
ejection fraction, pulmonary artery systolic pressure and the therapeutic approach 
to the symptomatic AS.  
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- The systematic search for comorbidities  and 
associated cardiac diseases , by means of not only 
physical evaluation , but also laboratory or more 
sophisticated techniques, allows   to find a large 
number of conditions , often requiring specific and 
occasionally urgent treatment, along with the need to 
postpone AVR/TAVI  or even to change the 
therapeutic approach. 
- Future risk scores should include  additional 
variables able to better stratify  individual  profile and 
contribute to the treatment choices.  

Thank You for Your attention 
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Asymptomatic stage 

Onset of 
symptoms 

CHF 

Syncope 

Angina Operated 

Unoperated 

TIME  IN  YEARS 
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Modified  from Ross and Braunwald 1968, in Faggiano  et  Al. Am Heart J 1996; 132: 408 

Natural history of valvular aortic  stenosis 
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Helsinki Ageing Study  
Frequency  of Aortic  Valve  Stenosis  in  the Different Age  Groups 

Age  groups (yr) 

Aortic Valve Area                   75-76                 80-81                  85-86 
         (cm2)                            (n =  197)          (n = 155)             (n = 124) 

? 1.2                               5 (2.5)                6 (3.9)                 10 (8.1) 
 

? 1.0                               4 (2.0)                4 (2.6)                 10 (8.1) 
 
? 0.8                               1 (0.5)                4 (2.6)                   7 (5.6) 

 
? 0.6                               0 (0.0)                3 (1.9)                   4 (3.2) 

 
? 0.4                               0 (0.0)                0 (0.0)                   1 (0.8) 

Lindroos  et Al - JACC 1993: 21; 1220-5 
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Conclusion : Prognosis of medically managed severe calcific AS in the elderly 
patients is dismal.  AVR appears to improve survival of these patients and should 
be strongly considered in the absence of other major comorbidities. 
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•  Surgery was denied in 33% of 
elderly pts with severe, symptomatic 
AS.  
•  Older age and  LV dysfunction were 
the most striking characteristics of 
patients who were denied surgery. 
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.… which are the absolute 
contraindications to  

aortic valve replacement ? 
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- TAVI is indicated in patients with calcified pure or predominant AS.  
It is unlikely that it will be used in patients with pure aortic regurgitation  
-  TAVI should only be proposed in patients with severe symptoms that 
can definitely be attributed to valve disease because of pending 
questions on safety and valve durability. 
-  TAVI is not recommended for patients who simply refuse surgery on 
the basis of personal preference. 
- TAVI is seldom considered in patients <70 years, however, age alone 
is not sufficient for its use instead of surgery.  
- TAVI should currently be restricted to patients at high-risk (expected 
mortality >20% with the Logistic EuroScore) or with contraindications 
for surgery. It is premature to consider using it in patients who are 
good surgical candidates. 

 
 



36 

studies focusing on patient 
outcomes are needed in the 
future. 

Stress echocardiography has a well-defined role in AS pts with LV 
dysfunction (low-flow/low-gradient, contractile reserve) (ACC/ AHA 
class IIa recommendation, evidence B) 

(J Am Coll Cardiol 2009;54:2251–60) 

In asymptomatic AS pts with normal LV function the principal role 
of exercise testing is to unmask symptoms or abnorm al blood 
pressure responses in patients with AS who claim to  be 
asymptomatic 

 
AVR is to consider in pts with exercise-induced sym ptoms or 
abnormal blood pressure responses during exervise t esting: 
ACC/AHA guidelines (Class IIb recommendation) and E SC 
guidelines (Class I for symptoms, Class IIa for abn ormal blood 
pressure)  
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Factors affecting decision-making in 
patients with symptomatic 

severe aortic stenosis 

•  “Overestimation” of operative risk  
 

•  “Underestimation” of symptoms 
 

•  “Frail  elderly” 
•  New emerging risk factor in cardiac surgery 
•  Importance of pre-operative evaluation 
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Cleveland JC JACC Vol. 56, No. 20, 2010 
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Circulation 2010;121:973-978 

Frailty is an independent risk factor for reduced m idterm survival after cardiac 
surgical intervention 
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Predictors of outcome in severe, asymptomatic  
aortic stenosis 

 “The presence of  moderate or severe calcifications, together with a rapid increase in 
aortic-jet  velocity (?0.3 m/s/yr), identifies patients with a very poor  prognosis. These 
patients should  be  considered for early valve replacement rather than have surgery 
delayed until symptoms develop”.  

??0.3 m/s/yr 

 Rosenhek et Al. - N Eng J Med 2000; 343:611-7 
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FINDINGS  ASSOCIATED TO  A  FASTER  PROGRESSION 

Older age 
Smoking 
Hypertension 
Obesity /diabetes 
Lipid abnormalities 
Degenerative aortic stenosis 
Valve calcification and regurgitation  
Bicuspid valve 
Concomitant coronary artery disease 
Chronic renal failure and dialysis  
Mild-moderate  stenosis at initial presentation 
Symptoms appearance or worsening 
Left ventricular systolic dysfunction and/or low cardiac output 
Hemodynamic changes during exercise 
………….. 
 Faggiano et  Al. Am Heart J 1996  
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Factors affecting decision-making in 
patients with symptomatic 

severe aortic stenosis 

•  “Overestimation” of operative risk 
 

•  “Underestimation” of symptoms 
 

•  “Frail elderly” 
 

•  “Underestimation” of hemodynamic severity 
 

•   Comorbidities  and associated cardiac diseases 
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CAF parameters 

There is a correlation between a 
high CAF score and an increased 30-
day mortality 

European Journal of Cardio-thoracic Surgery 39 (201 1) 33-37 
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The values for the AUC of ROC proved the validity of the CAF score to assess the 
risk profile of the individual elderly patient regarding 30-day mortality. Furthermore, a 
low-to-moderate correlation between CAF score, EuroSCORE and STS score 
demonstrated the potential of the Frailty score as a valuable risk assessment in 
addition to the commonly used scoring systems.  
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Strong and significant adjusted 
association between BMI and 30-day 

and longterm mortality.  
 

Better 30-day and long-term survival 
was observed for pts with BMI in the 
low 30s compared to pts with BMI in  

the mid 20s or 40 kg/m2. 

Am J Cardiol 2011;108:1767–1771 
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Ann Thorac Surg 2012;93:742–7 

Increasing BMI has no independent association with worsened 
outcomes in the short or long term, and overweight patients 
have a survival benefit after surgery 
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Postoperative echo demonstrated 
improvement in MR in 81.8% of 
functional MR patients.  
However, MR persisted or 
worsened  in 65.4% of patients 
with intrinsic mitral valve disease 
(myxomatous, calcific  MR).  
 
Conclusions—Moderate MR is 
an independent risk factor 
impacting long-term survival in 
elderly patients undergoing AVR.  
Therefore, patients with intrinsic 
mitral valve disease should be 
considered for concomitant MV 
surgery. 

Aortic Valve Replacement and Concomitant Mitral Val ve Regurgitation in 
the Elderly. Impact on Survival and Functional Outc ome 

                                           Barreiro et al. Circulation. 2005;112[suppl I]:I-443–I-447 
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Subvalvular Left Ventricular Outflow  obstruction for  
Patients Undergoing Aortic Valve replacement for 
Aortic Stenosis: Echocardiographic  Recognition 
and Identification of Patients at Risk 

…a rough rule would be to consider 
myectomy if the LVOT diameter is less 
than 1.4 cm at its narrowest point 
(correlating with a cross-sectional area 
of 1.5 cm2), or is less than 70% of the 
diameter of the decalcified aortic valve 
annulus. 
If performed, septal myectomy should 
be in proportion to the severity of LV 
hypertrophy, sometimes requiring 
removal of only a few millimeters of 
Tissue. 

Bach  J Am Soc Echo  2005; 18: 1155 
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Iung B. Heart 2008;94:519–524 
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% 

AVR 

TAVI 

BAV 

No Surg 

Euroscore 
Quartile 1 
Quartile 2 

Quartile 3 
Quartile 4 

Distribution of pts candidated to the four therapeu tic options according 
to the quartiles of Euroscore. 
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J Heart Valve Dis 2004;13: 374-381 
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·  Increased LVMI could be responsible of higher mortality by means of contractile 
impairment, diastolic dysfunction, abnormalities of coronary flow reserve or 
arrhythmias. 
·  LVMI was the strongest predictor of death in pts with LVEF < 50% 
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Abnormal Left Ventricular Intracavitary Flow Accele ration in Patients 
Undergoing Aortic Valve Replacement for Aortic Sten osis A Marker 
for High Postoperative Morbidity and Mortality 
Aurigemma et Al. Circulation 1992;86:926-936 

-Midventricular dynamic obstruction was  
observed  after AVR for AS, particularly in 
women, and it was enhanced and exacerbated 
by the drop in LV afterload following AVR and 
inotropic treatment 

 
-  AS pts with marked concentric LV hypertrophy 
and Doppler evidence of abnormal intracavitary 
flow acceleration may be at high risk of 
hemodynamic compromise after AVR 

 
-  Increased post-operative morbidity and 
mortality of pts with these echocardiographic 
findings 

 
-  The magnitude of the intracavitary flow velocity 
and relative wall thickness on the preoperative 
study may provide important prognostic 
information. 
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Predicted and observed mean operative mortality wit hin  
all subgroups of  EuroSCORE.  
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· Risk Score: 
 
 
-  Logistic Euroscore :  17 variables 

 
-  Society of Thoracic Surgeons (STS) score: 24 varia bles 

 
-  Ambler  Score (used for valve disease): 13  variab les    
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Factors affecting decision-making in 
patients with symptomatic 

severe aortic stenosis 

•  “Overestimation” of operative risk  
 

•  “Underestimation” of symptoms 
- Age of patient, individual lifestyle, poor mobility  
-  Differential Diagnosis with other cardiac or extra cardiac 
concomitant diseases  
-  Role of exercise testing;  Role of brain natriuret ic peptide 
(BNP) 
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Factors affecting decision-making in 
patients with symptomatic 

severe aortic stenosis 

•  “Overestimation” of operative risk  
 

•  “Underestimation” of symptoms 
 
 

•  “Underestimation” of hemodynamic severity 
-  Inadequate echocardiographic evaluation 
-  “low flow-low gradient” 
-  rate of AS progression and risk factors correlated  to 
a faster progression 
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•   Inconsistent grading of AS (AVA < 1 cm2 but gradient <  40 
mmHg) occurred in 36% of pts with preserved LVEF ( > 50%) 
irrespective of the method used to assess stenosis severity (echo 
vs cardiac catheterisation) 
 
•  The proportion of pts with reduced stroke volume (stroke 
volume index <  35 ml/mq) despite apparently normal LVEF 
was higher in the subset of pts with inconsistent g rading 
(52%) than in those with consistent grading (29%) 

 

“ Paradoxical low-flow  AS” is often the cause of 
discordance between AVA and gradient 

 



59 

STS  score underestimates mortality 
Euroscore and Ambler  score overestimate  mortality 

•  Discordance between predicted and observed mortali ty rates  

•  Suboptimal power to discriminate between high risk  and low risk 
patients  
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Kulier et Al. Circulation  2007; 116:471 
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Castelvecchio S et al. Am J Cardiol 2011;107:535–53 9 



62 Am J Cardiol 2011;107:535–539 
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Am Heart J 2011;161:1125-32 
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Cancer pts with severe AS  
who undergo AVR  

have an improved survival,  
regardless of the cancer 

status 

Am Heart J 2011;161:1125-32 
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Prevalence of Cerebrovascular Disease, 
COPD and Cancer 
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Comorbidities Potential prognostic and therapeutic implications 

Impaired kydney function ·  postoperative renal failure and dialysis 
·  increased operative and long-term mortality 

Impaired lung function ·  postoperative respiratory failure, prolonged ventilation 
·  increased operative and long-term mortality 

Anemia ·  worsened symptoms of aortic stenosis 
·  increased risk of transfusion 

Cancer 
·  previous 

 
 
 

·  current 

·  myocardial dysfunction by chemiotherapy 
·  concomitant coronary-pericardial-valve disease by 
radiotherapy 
·  increased operative risk 
·  increased risk of  recurrence after extracorporeal 
circulation 
·  possible contraindication to valve replacement 

Diabetes ·  difficult surgical wound healing and increased mortality 

Cerebrovascular disease ·  increased mortality and morbidity 
·  combined surgery often required  

Peripheral artery disease ·  possible or sometimes absolute contraindication to surgical 
or percutaneous valve replacement 

Hypertension ·  possible misclassification of AS severity 
·  postoperative incomplete LV hypertrophy regression  

Dyslipidemia ·  risk marker for extra-cardiac atherosclerosis 



67 Circ Cardiovasc Qual Outcomes. 2012;5:222-228.) 

? Frailty and disability provide 
incremental prognostic value  
above surgical risk scores for 
predicting mortality or major 
morbidity. 
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Predicted Probability of Mortality or Major Morbidi ty  
According to Gait Speed and the STS Risk Score 

J Am Coll Cardiol 2010;56:1668–76 
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Mortality or Major Morbidity According to Gait Spee d  
and the STS Risk Score 

J Am Coll Cardiol 2010;56:1668–76 
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Wenaweser P. et Al. Eurointervention 2011;7:541 
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•  PCI can be performed in pts with severe symptomati c AS without 
increased risk of short term mortality or procedura l complications 
compared to propensity matched pts without AS.  

 
•  Pts with EF < 30% and STS score >10% are at a high est risk of 30-
day mortality after PCI 
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Porcelain  Aorta  

•  May be a contraindication to AVR ? 
It influences the therapeutic 
approach 

 
•  It is not only peculiar of elderly 
patients ? for example post-
irradiation patients 

 
•  It has to be always identified before 
cardiac surgery (How to make 
diagnosis?) 

 
•  Is it always a real problem? 
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Associated cardiac disease Potential prognostic and therapeutic implications 

Coronary artery disease: 
·  Significant artery stenosis 

 
·  Previous CABG 

 
·  PCI + stenting 

 
·  increased operative mortality 
·  combined surgery required 
·  risk of reintervention increased 
·  LITA patent may be contraindication to re-sternotomy 
·  unclear relation between symptoms and AS severity 

LV hypertrophy ·  asymmetric septal myectomy required 
·  postoperative low-output syndrome 
·  increased late mortality 

LV dysfunction ·  increased operative and long-term mortality 
·  postoperative heart failure 

Pulmonary hypertension ·  increased operative and long-term mortality 

Ascending aorta dilatation ·  increased risk of aortic dissection 
·  combined surgery sometimes required 

Mitral regurgitation ·  worsened prognosis 
·  combined surgery required if severe and organic 

Porcelain aorta ·  aortic clamping technically difficult 

Atrial fibrillation ·  worsened prognosis and long-term anticoagulant therapy 
also in patients with bioprosthesis 

LBBB ·  increased risk of complete AV block conduction after valve 
replacement  


