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Abstract: The aim of this review is to briefly explain the pathology and etiology. As well as to discuss the management methods 
and further progress and consequences of the AS.   We conducted a search using electronic databases; MEDLINE, EMBASE, and 
Cochrane Central Register of Controlled Trials (CENTRAL), through October, 2017. Search strategies used following MeSH terms 
in searching via these databases: “aortic stenosis”, “Management”, “Treatment”, “etiology”. The progression of AS is very variable. 
At this point there are no medical therapies that have been proven to postpone the progression of AS. Aortic valve replacement is 
indicated for patients with symptomatic serious AS. In the great majority of patients with asymptomatic serious AS, the danger of 
surgery exceeds the danger of watchful waiting. There are clinical, echocardiographic and biochemical indicators which could help 
identify those likely to develop symptoms. A cautiously monitored stress test appears safe and useful in patients with equivocal 
symptoms. 

——————————      —————————— 
 Introduction: 

Aortic stenosis (AS) is a hemodynamically considerable constricting of the outlet of the left 

ventricle with multiple potential etiologies, whereas aortic sclerosis is a thickening or 

calcification of the aortic valve without obstruction to left ventricular outflow. Depending upon 

the level of the blockage, AS is classified as valvular, sub-valvular, or supra-valvular. The 

occurrence of valvular AS in the population aged 65 years or older is roughly 2%, while another 

25-30% have aortic sclerosis [1] [2]. A regular aortic valve area is roughly 3-4 cm2, and 

symptoms of AS tend to develop when the aortic valve area is 1 cm2 or much less. 

Aortic stenosis (AS) is a progressive disease that hemodynamically narrow the outlet of the 

ventricle with multiple potential etiologies. The aim of this review is to briefly explain the 

pathology and etiology. As well as to discuss the management methods and further progress and 

consequences of the AS.    

 Methodology: 
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We conducted a search using electronic databases; MEDLINE, EMBASE, and Cochrane 

Central Register of Controlled Trials (CENTRAL), through October, 2017. Search 

strategies used following MeSH terms in searching via these databases: “aortic stenosis”, 

“Management”, “Treatment”, “etiology”. Then we also searched the bibliographies of 

included studies for further relevant references to our review. 

 

 Discussion: 

• Etiology and Pathophysiology 

Aortic stenosis (AS) is one of the most common kind of cardiovascular disease in the Western 

world after hypertension and coronary artery disease. It is normally brought on by either 

degenerative calcification of a trileaflet valve or modern stenosis of a congenital bicuspid valve. 

Rheumatic cardiovascular disease, the most typical etiology worldwide, is less usual in the 

United States. Aortic stenosis creates from progressive calcification of leaflets with restriction of 

leaflet opening with time. The danger aspects for the advancement of degenerative calcific AS, 

which resemble those for the development of vascular atherosclerosis, include diabetes, 

hypertension, smoking, and raised levels of low-density lipoprotein cholesterol and lipoprotein(a) 

[3].Blockage of left ventricular (LV) outflow can also happen at the subvalvular degree (discrete 

subvalvular blockage, hypertrophic cardiomyopathy) or over the valve (supravalvular stenosis). 
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In patients with valvular AS, the intensity of stenosis increases gradually over years. The left 

ventricle adapts to the obstruction by enhancing wall thickness while maintaining regular LV 

chamber size (concentric hypertrophy). The growth of hypertrophy is an offsetting device to 

stabilize the LV wall tension and seems an essential component of ventricular efficiency in 

patients with AS. Left ventricular systolic function is typically preserved, and cardiac result is 

maintained for several years regardless of the pressure gradient throughout the aortic valve. In 

many patients, this compensatory mechanism can not be kept forever, and systolic function starts 

to decrease as a result of the pressure overload. If LV systolic disorder exists, it often improves 

after aortic valve replacement (AVR). Nonetheless, LV function will not boost if myocardial 

contractile dysfunction is irreversible [4].Distinction in between reversible and irreversible LV 

dysfunction is not possible on the basis of a preoperative resting imaging research study alone. 

Concentric hypertrophy as an adaptive response to blockage could additionally be maladaptive 

[5].As stenosis severity progresses, the left ventricle ends up being less compliant and the LV 

diastolic pressure raises even though the ventricular size is normal. Thus, dyspnea on exertion 

might arise from LV systolic disorder or elevated diastolic filling pressures with managed 

systolic function [6].The raised wall surface thickness could additionally cause reduced coronary 

artery blood circulation each gram of muscle and reduced coronary flow reserve, resulting in 

angina pectoris even if the epicardial coronary arteries are typical. 

• Diagnosis 

Symptoms 

The cardinal signs of aortic stenosis include dyspnea and various other symptoms of heart failure, 

angina, and syncope. Symptom onset determines medically considerable stenosis and the 
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requirement for immediate treatment [7].However, some patients with serious aortic stenosis- 

especially older patients- could not create classic symptoms originally and rather only experience 

a decrease in exercise resistance [8].Others may have an extra acute discussion, often with 

symptoms precipitated by concurrent medical conditions or therapies. For example, new-onset 

atrial fibrillation with a resultant decrease in atrial filling may bring about symptoms of heart 

failure, and initiation of vasodilator medicines could create syncope. 

The timeless physical result of aortic stenosis is an extreme, late-peaking systolic murmur that is 

loudest over the 2nd right intercostal area and radiates to the carotid arteries. This could be 

accompanied by a sluggish and delayed carotid upstroke, a continual point of maximal impulse, 

and a lacking or diminished aortic second sound. Nevertheless, in older persons, the murmur 

might be less intense and frequently emits to the apex rather than to the carotid arteries. Likewise, 

the traditional carotid pulse modifications might be masked in individuals with atherosclerosis or 

hypertension. 

Primary care physicians must take into consideration aortic stenosis in adults that provide with 

any of the cardinal symptoms accompanied by a systolic murmur. Furthermore, asymptomatic 

patients that have holosystolic and late systolic murmurs, grade 3 or louder mid-peaking systolic 

murmurs, or murmurs that radiate to the neck ought to be evaluated for aortic stenosis. A low-

intensity murmur alone does not exclude aortic stenosis, particularly as LV systolic function 

deteriorates. The only physical examination result that could leave out severe aortic stenosis is a 

typically instant heart sound. 

Diagnostic testing 
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Echocardiography is indicated in patients with a loud unexplained systolic murmur, a single 

second heart sound, a history of a bicuspid aortic valve, or symptoms that may be caused by 

aortic stenosis[9]. Transthoracic echocardiography, the recommended initial test for patients with 

suspected aortic stenosis, allows reliable identification of the number of valve leaflets and 

assessment of valve motion, leaflet calcification, and LV function[10].  The primary indices of 

stenosis severity are maximum transaortic velocity and the Doppler-derived mean pressure 

gradient (Table 1)[10]. Patients typically remain asymptomatic until maximum transvalvular 

velocity is more than four times the normal velocity or at least 4.0 m per second[11]. However, 

stenosis severity may be more difficult to assess in some patients who have only a moderately 

elevated transaortic velocity (3.0 to 4.0 m per second) but an aortic valve area less than 1.0 cm2. 

If concurrent LV dysfunction is detected (ejection fraction [EF] less than 50%), these patients 

may have clinically significant “low-flow” aortic stenosis. 

Table 1. Classification of Aortic Stenosis Severity [10]. 

CLASSIFICATION TRANSAORTIC 

VELOCITY (M PER 

SECOND) 

MEAN 

PRESSURE 

GRADIENT (MM 

HG)  

AORTIC 

VALVE 

AREA 

(CM2) 

Normal < 2.0 < 10 3.0 to 

4.0 

Mild 2.0 to 2.9 10 to 19 1.5 to 

2.9 
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Moderate 3.0 to 3.9 20 to 39 1.0 to 

1.4 

Severe ≥ 4.0 ≥ 40 < 1.0 

 

• Referral and Treatment 

The presence or absence of symptoms, severity of aortic valve obstruction, and LV response to 

pressure overload are the primary drivers for clinical decision making in patients with aortic 

stenosis. 

Aortic valve replacement 

Echocardiography is indicated in patients with a loud unexplained systolic murmur, a single 

second heart noise, a history of a bicuspid aortic valve, or symptoms that might be caused by 

aortic stenosis [9].Transthoracic echocardiography, the recommended preliminary test for 

patients with presumed aortic stenosis, enables reliable identification of the number of valve 

leaflets and evaluation of valve movement, leaflet calcification, and LV function [10].The 

primary indices of stenosis intensity are maximum transaortic velocity and the Doppler-derived 

mean pressure gradient (Table 1) [10].Patients normally remain asymptomatic up until maximum 

transvalvular velocity is more than 4 times the regular speed or at least 4.0 m per 2nd 

[11].Nevertheless, stenosis intensity may be harder to assess in some patients who have just a 

reasonably raised transaortic speed (3.0 to 4.0 m each second) however an aortic valve area less 

than 1.0 cm2. If concurrent LV disorder is identified (ejection portion [EF] less than 50%), these 

patients could have clinically considerable "low-flow" aortic stenosis. 
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Traditional signs of aortic stenosis accompanied by echocardiographic findings regular with 

extreme stenosis need to cause cardiology assessment [12], [13].Although results in 

asymptomatic patients with aortic stenosis resemble those in age-matched control patients, 

survival is extremely poor as soon as also refined symptoms exist. Two-year death rates of 50% 

to 68%- most often secondary to congestive heart failure-have been reported in symptomatic 

older patients who did not undertake surgical therapy [14]. 

Aortic valve replacement is the only effective treatment for symptomatic, hemodynamically 

severe aortic stenosis. Surgical replacement leads to substantial improvement in survival, usually 

accompanied by sign improvement [15].The 10-year survival rate in Medicare-aged patients after 

aortic valve substitute is almost the same to that in age- and sex-matched persons who do not 

have aortic stenosis [16]. Although no randomized trials have compared aortic valve substitute 

with medical management in persons at reduced medical risk, observational studies revealing a 

more than fourfold difference in survival in between operatively and medically cured patients 

support the well-accepted suggestion that valve replacement be carried out immediately in 

symptomatic patients with severe aortic stenosis. 

Cardiology recommendation is likewise suitable when a symptomatic patient is located to have 

moderate stenosis because it could cause the identification of low-flow, low-gradient severe 

aortic stenosis in spite of a typical EF (due to a little stroke volume in a patient with a little 

ventricular cavity). This circumstance is more usual in older women with hypertension. 

Additionally, if the EF is less than 50%, dobutamine stress echocardiography could expose severe 

aortic stenosis or prompt assessment for various other reasons for LV disorder. 
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Aortic valve replacement is also suggested for asymptomatic patients with extreme stenosis 

accompanied by LV systolic disorder (EF less than 50%). When extreme stenosis is discovered to 

be the primary pathology in this setting, aortic valve replacement is a lifesaving therapy and 

boosts LV function [17].Aortic valve substitute is also shown in asymptomatic patients with 

severe and even moderate stenosis that are undergoing cardiac surgical treatment for other signs; 

this prevents the need for repeat surgery once the valve disease inevitably proceeds. 

Watchful waiting 

Watchful waiting is recommended for most asymptomatic patients with aortic stenosis, including 

those with serious illness [10].Survival rates are comparable to those in patients without aortic 

stenosis, and the death danger in patients going through valve replacement surpasses the risk of 

premature death in asymptomatic patients with aortic stenosis. 

Efforts have been made to recognize patients that are more probable to have poor outcomes 

without very early aortic valve substitute. Patients with extreme stenosis (transaortic velocity of 

at the very least 5.0 m per secondly) or a rapid rise in transaortic velocity over time (0.3 m each 

2nd or more per year) have a high likelihood of coming to be symptomatic and of needing aortic 

valve replacement within the next one to two years. Valve replacement could be considered in 

these patients if they have a reduced medical risk. High-risk patients, involving those who do not 

live near a treatment facility, may require closer monitoring or factor to consider of possible 

advantages vs. dangers of early valve substitute [18]. 

It is essential to differentiate patients who are genuinely asymptomatic from those whose routine 

activity degree has discreetly lowered to listed below their symptom threshold. This is especially 

vital in older patients, who may connect their signs to normal aging or simultaneous disease. In 
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patients whose symptom condition is unclear, cautious exercise stress and anxiety examining 

could fairly assess exercise resistance or identify an abnormal blood pressure response 

(hypotension with exertion), potentially leading to a suggestion for aortic valve replacement [19]. 

• Medical therapy 

In patients with calcific AS, there are currently no medical therapies that delay the progression of 

disease. However, medical therapy plays an important role in the treatment of common co-

morbidities in patients with AS. 

Cardiovascular risk reduction 

In addition to discussing the advantages and risks of statin treatment and aspirin prophylaxis, the 

doctor needs to identify a patient's 10-year cardiovascular threat according to present standards. 

The overall danger of cardio events raises 1.5- to twofold in the visibility of aortic valve 

calcification, also in the lack of valvular stenosis [21].Other risk-reduction measures should 

consist of discontinuation of cigarette use and involvement in routine exercise if exertional 

symptoms are absent. Patients with light stenosis ought to not be restricted from physical activity. 

Asymptomatic patients with moderate to severe stenosis need to avoid affordable or strenuous 

activities that include high dynamic and fixed muscular demands, although other types of 

workout are safe [22]. 

Hypertension 

Since calcific AS is a disease of the senior, concomitant hypertension is very common. In 

relatively young accomplices, the prevalence of hypertension was 30-40% [23], compared to 

75% or higher in researches that consisted of older patients undergoing transcatheter AVR. There 

has been an under-appreciation of the prevalence of hypertension in AS patients and hesitation to 
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adequately treat it due to traditional teaching that AS is an illness with a "set afterload" and an 

emphasis on avoidance of vasodilators. Nevertheless, it is misleading to assume of AS as a 

disease with "fixed afterload." Without a doubt, raised vascular afterload acts as an additional 

load on the left ventricle and is associated with increased hypertrophic improvement and LV 

disorder in patients with AS [24] Raised global LV load- measured as the Zva(see above)- also 

hints an even worse end result [25].Thus, it is necessary to recognize and deal with hypertension 

in patients with AS. Uncontrolled hypertension could additionally mask the seriousness of AS so 

that AS extent should be re-evaluated after blood pressure control. There are no long-lasting 

prospective information sustaining any particular anti-hypertensive representative, yet given their 

possible favorable effects on hypertrophic LV renovation, ACE/ARB medications may be 

considered preferentially. 

Atrial fibrillation 

AS patients may end up being quite symptomatic with atrial fibrillation (AF), particularly when 

the ventricular response is fast, due to the fact that the atrial contribution to ventricular diastolic 

filling is particularly important in a little, hypertrophied ventricle with concomitant diastolic 

disorder. Rate and rhythm control as suggested by the medical circumstance is essential, as is 

anticoagulation according to management guidelines. The beginning of AF in an otherwise 

asymptomatic patient with serious AS could be a very early marker of sign start. 

Coronary artery disease 

CAD prevails in patients with AS, and guidelines for primary and secondary prevention need to 

be adhered to. These consist of the use of aspirin, statins, ß-blockers, ACE-inhibitors, and 
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aldosterone antagonists as indicated. While nitrates could be used for anginal symptoms, an 

excessive reduction in preload and/or afterload must be avoided. 

Heart failure 

In patients with severe AS, initial signs of heart failure typically occur in the setting of managed 

EF. Symptomatic patients require AVR, although diuretics are frequently utilized pre-operatively 

to reduce blockage and offer symptomatic relief [29].AVR is additionally indicated in patients 

with severe AS and a lowered LVEF, despite whether LV dysfunction results from chronic 

pressure overload or primary myocardial disease [29].However, some patients existing with heart 

failure signs in the setting of only mild or moderate AS and primary LV disorder. These patients 

need to be treated with basic heart failure therapies consisting of ß-blockers, ACE-

inhibitors/ARBs, aldosterone antagonists, nitrates/hydralazine, and diuretics as clinically 

suggested. 

Decompensated heart failure 

Patients with severe AS may offer with sophisticated cardiac arrest signs and symptoms defined 

by pulmonary congestion, pulmonary high blood pressure, afterload mismatch, and lowered 

cardiac output. While AVR is shown, these patients go to considerable surgical danger [26].In 

high risk surgical patients, balloon valvuloplasty could modestly reduce AS severity, albeit 

momentarily. Additionally, systemic vascular resistance (SVR) could be targeted to unload the 

heart. Here, nitroprusside has been revealed to reduce wedge pressure and enhance cardiac output 

by decreasing SVR and raising LV contractility, which might stabilize patients with low output 

[27].Just recently, a single dose of sildenafil has been shown to unload both right and left 

ventricles in patients with extreme AS and advanced heart failure by reducing pulmonary and 

systemic vascular afterload [28].These initial outcomes increase the opportunity that medical 
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treatment could function as a maintaining bridge to definitive AVR in high-risk patients with 

advanced heart failure symptoms and reduced output. 

 

 

 

 Conclusion: 

The progression of AS is very variable. At this point there are no medical therapies that have 

been proven to postpone the progression of AS. Aortic valve replacement is indicated for patients 

with symptomatic serious AS. In the great majority of patients with asymptomatic serious AS, the 

danger of surgery exceeds the danger of watchful waiting. There are clinical, echocardiographic 

and biochemical indicators which could help identify those likely to develop symptoms. A 

cautiously monitored stress test appears safe and useful in patients with equivocal symptoms. 
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