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Stages of AS 





The key measurements for clinical decision-making in patients with AS 



DVI 

• An additional measurement that may be useful when there are 
discrepancies in these measures or in other clinical or imaging data is 
the ratio of the velocity in the LV outflow tract proximal to the aortic 
valve and the velocity in the narrowed aortic orifice. The outflow 
tract–to–aortic velocity ratio is independent of body size and 
eliminates potential errors in calculated valve area related to 
measurement of LV outflow tract diameter or area. A normal ratio is 
close to 1.0, whereas a ratio of≤0.25 corresponds to a valve area 25% 
of normal for that patient, which is consistent with severe AS and is a 
predictor of symptom onset and adverse outcomes. 



Diagnostic Testing: Initial 
Diagnosis 



• Class IIa in suspected  low flow low gradient Severe AS 

 

1-DSE in low gradient low flow Severe AS with reduced  EF 

2-DVI (with normal or reduced EF) 

3-Ca score of AV in CT ( with normal or reduced EF) 



HTN 

 

•  Measurements of AS severity made when the patient is hypertensive may 
underestimate or, less often, overestimate stenosis severity. Systemic 
hypertension imposes a second pressure load on the LV, in addition to valve 
obstruction, which results in a lower forward stroke volume and lower 
transaortic pressure gradient than when the patient is normotensive.  

• Thus, Doppler velocity data and invasive pressure measurements ideally 
are recorded when the patient is normotensive (SBP<140 mmHg). 

• If results indicate only moderate stenosis but were recorded when the 
patient was hypertensive, repeat measurements when the blood pressure 
is better controlled ensure that a diagnosis of severe AS is not missed. 



DSE 
•  Patients with severe AS and LVEF <50% present wit an aortic valve area <1.0 cm2 

but a low transvalvular velocity and pressure gradient (ie, velocity <4 m/s or mean 
gradient <40 mmHg) at rest. In these patients, severe AS with LV systolic dysfunction 
attributable to afterload mismatch must be distinguished from primary myocardial 
dysfunction with only moderate AS. 

• DSE    may be useful with measurement of aortic velocity (or mean pressure 
gradient) and valve area at baseline and at higher flow rates (maximum dose 
dobutamine 20 mcg/kg per minute) under appropriate clinical and hemodynamic 
monitoring.  

• Severe AS is characterized by a fixed valve area, resulting in an increase in 
transaortic velocity to ≥4 m/s (mean gradient ≥40 mmHg) at any flow rate, but with 
valve area remaining ≤1.0 cm2.  

• In contrast, in patients with moderate AS and primary LV dysfunction, there is an 
increase in valve area as volume flow rate increases, resulting in only a modest 
increase in transaortic velocity or gradient. 

•  Some patients fail to show an increase in stroke volume ≥20% with dobutamine, 
referred to as “lack of contractile reserve” or “lack of flow reserve .” 



Use of Ca Scoring in LFLG AS 



Low gradient  Severe As 
AVA≤ 1 cm2 and Mean gradient < 40 mmHg 



Exercise Testing 

 

 

 

 

 

 

 

 

 

 

Exercise testing is avoided in symptomatic patients with AS because of a 

high risk of complications, including syncope, ventricular tachycardia, and 
death. 



CT-scan 

• The degree of aortic valve calcification is a strong predictor of clinical 
outcome, even when evaluated qualitatively by echocardiography .  

• Quantitation of aortic valve calcium by CT imaging is especially useful 
in patients with low-flow, low-gradient AS of unclear severity with 
either a normal or reduced LVEF. 

•  Sex specific Agaston unit thresholds for diagnosis of severe AS are 
1300 in women and 2000 in men.  

• CT imaging also is used for procedural planning in patients 
undergoing TAVI, for measurement of annulus area, leaflet length, 
and the annular–to–coronary ostial distance. 

 







Medical therapy 



• Medical treatment of hypertension and hyperlipidemia according to GDMT 
is appropriate for patients with AS.  

• ACE inhibitor or ARB treatment may reduce the mortality rate in patients 
with AS who underwent TAVI. 

•   Hypertension is common in patients with AS, may be a risk factor for AS, 
and adds to the total pressure overload on the LV in combination with 
valve obstruction. 

• Concern that antihypertensive medications might result in a decrease in 
cardiac output has not been corroborated in studies of medical therapy, 
likely because AS does not result in “fixed” valve obstruction until late in 
the disease process.  

 



• Diuretics  may reduce stroke volume, particularly if the LV chamber is 
small at baseline. In theory, ACE inhibitors may be advantageous 
because of the potential beneficial effects on LV fibrosis, in addition 
to control of hypertension. 

•   



Timing of 
Interventio
n 



• Class I: Severe AS( high gradient or Low flow-low gradient) with either 
1-symtoms or 2-LVEF<50% or need for noncardiac surgery even 
without symtoms. 

• Class IIa: Asymptomatic  Severe AS with abnormal ETT/very severe AS  
with Peak velocity ≥ 5 m/sec/BNP level >3xtimes normal/Rapid 
progressive severe AS,Velocity ≥0.3 m/sec/year. 

• Class IIb: Severe  asymptomatic AS with progressive decrease in 
EF<60% on  at least 3 serial imaging studies/Moderate AS need to  
another  cardiac surgery. 



•  The most common initial symptom of AS is exertional dyspnea or 
decreased  exercise tolerance.  

• Clinical vigilance is needed to recognize these early symptoms and 
proceed promptly to AVR. 

•  More severe “classical” symptoms of AS, including HF, syncope, or 
angina, can be avoided by appropriate treatment at the onset of even 
mild symptoms. 









Choice of Mechanical Versus Bioprosthetic 
AVR 



Choice of SAVR Versus TAVI for Patients for Whom a Bioprosthetic AVR Is Appropriate 



• Choice of SAVR Versus TAVI When AVR is Indicated for Valvular AS 



Choice of SAVR 
Versus TAVI 
When AVR is 
Indicated for 
Valvular AS 





TAVI/ SAVR 

• TAVI has a slightly lower mortality risk and is associated with a shorter 
hospital length of stay, more rapid return to normal activities, lower 
risk of transient or permanent AF, less bleeding and less pain than 
SAVR. 

•   

• Compared with SAVR, TAVI results in higher rates of vascular 
complications, paravalvular regurgitation, permanent pacemaker 
implantation, and valve intervention 

 

 



• The specific choice of a balloon expandable valve or self-expanding 
valve depends on patient anatomy and other considerations.  

•  The mortality rate has been higher with TAVI by nonfemoral access 
routes than with SAVR, possibly because of the access approach itself, 
but more likely because of the higher comorbidity burden and risk in 
patients with vascular disease severe enough to preclude 
transfemoral access.  

 

 



• The survival and symptom reduction benefit of TAVI is seen only in 
appropriately selected patients. 

•  Baseline clinical factors associated with a poor outcome after TAVI include 
advanced age, frailty, smoking or COPD , pulmonary hypertension, liver 
disease, prior stroke, anemia, and other systemic conditions. 

•  Patients with a mechanical impediment to SAVR, such as a porcelain aorta 
or prior chest radiation damage, may have better outcomes after TAVI. 

• TAVI is not recommended in patients with 1) a life expectancy of <1 year 
even with a successful procedure or 2) those with a chance of “survival 
with benefit” of <25% at 2 years. 

 



balloon dilation 

• Percutaneous aortic balloon dilation has a role in treating children, 
adolescents, and young adults with AS, but its role in treating older 
patients is very limited.  

• The mechanism by which balloon dilation modestly reduces the severity of 
stenosis in older patients is fracture of calcific deposits within the valve 
leaflets and, to a minor degree, stretching of the annulus and separation of 
the calcified or fused commissures. Immediate hemodynamic results 
include a moderate reduction in the transvalvular pressure gradient, but 
the postdilation valve area rarely exceeds 1.0 cm2. 

• Despite the modest change in valve area, an early symptomatic 
improvement usually occurs. However, serious acute complications, 
including acute severe AR, restenosis, and clinical deterioration, occur 
within 6 to 12 months in most patients. Therefore, in patients with AS, 
percutaneous aortic balloon dilation is not a substitute for AVR.  



• Percutaneous aortic balloon dilation can have a temporary role in the 
management of some symptomatic patients, such as those patients 
with severe AS and refractory pulmonary edema or cardiogenic shock, 
who might benefit from percutaneous aortic balloon dilation as a 
“bridge” to TAVI or SAVR.  

• However, this approach is used less frequently given the availability 
and success of immediate TAVI even in very high-risk patients. 



 Management of CAD in Patients Undergoing 
TAVI 





• Overall, nonrandomized studies suggest that PCI before TAVI is safe 
and feasible , even patients with left main disease .  

• Conceptually, pre-TAVI PCI also allows a safer procedure and 
circumvents future post-TAVI PCI, which can be occasionally 
challenging.  

• Staged PCI before TAVI is a common strategy in clinical practice and is 
associated with lower contrast volume and renal failure than is the 
strategy of TAVI with concomitant PCI , although the timing of pre-
TAVI PCI remains controversial. 


