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AORTIC VALVE SCLEROSIS – MORE THAN A SIMPLE ANATOMIC ABNORMALITY: 
LITERATURE REVIEW (Abstract): Introduction: Anatomic abnormality until recently consid-
ered benign entity, aortic valve sclerosis represents the thickening and calcification of the aortic 
valve, with a maximum transvalvular velocity between 1.5 m/sec and 2.5 m/sec (1) (doppler echo-
cardiography assessment). The aim of our systematic review is to summarize the importance of 
this anatomic abnormality, its early echocardiographic diagnosis and the association of various 
comorbidities. Although aortic valve sclerosis is asymptomatic, in time it is associated with in-
creased mortality through its evolution towards symptomatic aortic stenosis and through its asso-
ciation with increased risk of myocardial infarction, risk of stroke and cardiovascular death. Mate-
rial and Methods: We performed an extensive research on different literature databases regarding 
aortic valve sclerosis and calcific aortic disease. The selected data contains information about 
aortic valve anatomy, risc factors leading to aortic valve calcification, comorbidities associated 
with aortic valve sclerosis and aortic valve sclerosis progression. Results: Cardiovasular risk fac-
tors are common in patients with aortic valve sclerosis and patients with aortic sclerosis associate 
multiple comorbidities. In time, aortic valve sclerosis progresses to simptomatic aortic stenosis. 
Conclusions: As the development of aortic sclerosis is silent, this anatomical change has long 
been neglected and considered irrelevant. The association with multiple comorbidities and the 
evolution to clinically manifest aortic stenosis transform the aortic sclerosis into a marker of 
complex cardiovascular pathology. Key-words: AORTIC VALVE SCLEROSIS, CALCIFIC AOR-
TIC DISEASE, ECOCARDIOGRAPHY 

inTroDUcTion
In normal, age progression leads to various 

asimptomatic degrees of structural alteration of 
valvular tissue as thickening and calcification. 
The severity of these structural alterations is 
assessed by echocardiography. A maximum 
transvalvular velocity less than or equal to 2.5 
m/sec (1) and greater than 1.5 m/sec defines 
aortic sclerosis. Until recently considered as 
benign entity, this anatomic abnormality is, in 
time, associated with increased mortality through 
its evolution towards symptomatic aortic steno-
sis and also through its association with in-
creased risk of myocardial infarction, risk of 
stroke and cardiovascular death. 

Located between the left ventricle outflow 
tract and the ascending aorta, aortic valve consists 
of a fibrous ring and three valve leaflets (left, right 
and posterior leaflets). Aortic valve delimits 
together with the aortic wall, the aortic sinuses. 
At their upper limit, valve ridges are present.

Normally, leaflets thickness is uneven, with 
medium values of 0.67 mm in nodule level, 
0.87mm at closing edge level and 1.42 mm in 
the middle part (2), increasing with age. In 
cases of severe calcific valve disease, thickening 
can exceed 6 mm. In young subjects, the valves 
are mobile and thin. They are smooth on the 
ventricular face and rough on the aortic face.

The number of cusps varies between 1 and 4. 
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METhoDS
We performed an extensive research on dif-

ferent literature databases regarding aortic valve 
sclerosis. The selected data contains informa-
tion about aortic valve anatomy, risc factors 
leading to aortic valve calcification, comor-
bidities associated with aortic valve sclerosis 
and aortic valve sclerosis progression.

rESUlTS 
Associated risk factors for aortic valve 
sclerosis
Aortic valve sclerosis is part of the broader 

spectrum of calcific aortic disease.
Aortic valve sclerosis is not strictly due to 

wear. The endothelial lesions are the initiator 
factors of the process, and risk factors for ath-
erosclerosis are common for both entities (2). 
This hypothesis is supported by the similarity 
of early lesions of atherosclerosis and those of 
aortic valve sclerosis (lipid deposits, associa-
tion between hyperlipidemia and aortic valve 
lesions or increased LP (a) level (3) and location 
of lesions on the aortic face of the cusps (4). 

Cardiovascular risk factors such as dyslipi-
demia, hypertension and male sex can promote 
the development of aortic valve sclerosis and 
its progression to stenosis (2, 5-8). This infor-
mation highlights the similarities between cor-
onary heart disease and aortic valve sclerosis, 
but also suggests therapeutic strategies appli-
cable to both diseases.

Histologic studies support another associa-
tion, between aortic valve sclerosis and inflam-
mation (9, 10) hypothesis suggested by the large 
widespread of inflammatory cells in the aortic 
sclerosis lesions.

Risk factors for aortic valve sclerosis can be 
divided into three categories: risk factors for 
atherosclerosis, genetic risk factors, and risk 
factors involved in regulatory pathways of os-
teoblasts metabolism .

In Cardiovascular Health Study atheroscle-
rotic risk factors increased aortic valve sclero-
sis risk as follows: Lp (a) increased risk with 
23%, LDLc with 12%, hypertension with 20%, 
smoking with 35% . Male sex doubled the risk 
of aortic sclerosis. In the same study, every 
decade doubled the risk of aortic valve sclero-
sis development (2).

Hs C-reactive protein is associated with cal-
cific aortic disease, but there is no evidence to 
support its use as a marker of progression (11).

Another association was found between 
chronic kidney disease and aortic valve sclero-
sis. Phosphocalcic metabolism changes in 
chronic kidney disease favor the process of cal-
cification and degenerative lesions of aortic 
valve. However, Cardiovascular Health Study 
conducted on a total of 3929 patients showed 
no association between the presence of glo-
merular filtration rate decrease and cardiac 
calcifications (12).

Among genetic risk factors for aortic valve 
sclerosis, NOTCH1 receptor gene is involved 
in endothelial calcification process. Mutations 
at this level are responsible for the development 
and progression of aortic valve sclerosis (13-16).

Angiotensin converting enzyme interferes 
with the physiopathological mechanism of aor-
tic valve sclerosis development (17), suggesting 
that alterations in its synthesis impact the calcific 
aortic valve disease initiation and progression.

Regulatory factors involved in osteoblast 
metabolic pathways controls angiogenesis and 
expression of bone matrix proteins. Ratio be-
tween bone production and destruction is con-
trolled by inducers of vascular calcification as 
increased levels of calcium and phosphates, 
PMB-2 and BMP-4 (bone matrix protein), 
TGF-β, FGF 23, and vascular calcification in-
hibitors -osteopontin (OPN), GI matrix protein 
(MGP), osteoprotegerin (OPG), BMP-7, under 
the influence of elevated alkaline phosphatase 
and cytokines (18-20).

Studies had shown that osteoporosis is an-
other important risk factor for calcific aortic 
disease (15, 21, 22).

A study published in 2016 shows the cor-
relation between platelets leukocytes ratio as a 
marker of the inflammatory process and aortic 
valve calcification (23). 

comorbidities associated with aortic 
valve sclerosis
Since 1997 was shown that aortic valve scle-

rosis is an important predictor of coronary heart 
disease in patients with chest pain, and its pres-
ence is considered useful in risk stratification 
for these patients (24). Angiography studies are 
showing the association of aortic valve sclerosis 
with a higher severity of angiographic lesions 
(25). Data published by Otto shows that aortic 
valve sclerosis is associated with a 50% in-
creased risk of death from cardiovascular cause 
and myocardial infarction (5). A study pub-
lished by Marmelo in 2014 suggested an in-
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creased prevalence of stroke, myocardial infarc-
tion and systolic left ventricular dysfunction in 
patients with aortic valve sclerosis, concluding 
that there is an association between the pres-
ence of aortic valve sclerosis, preexisting coro-
nary heart disease and classic risk factors (26).

Data from the Cardiovascular Health Study, 
trial that enrolled more than 5,000 patients 
showed an increased all causes mortality, car-
diovascular mortality, increased incidence of 
myocardial infarction, angina pectoris and heart 
failure events in patients with aortic sclerosis (2).

The hypothesis that aortic valve sclerosis 
represents “a window into the arteries” (27) 
started from the premise of correlation between 
atherosclerosis and calcific aortic disease, and 
was confirmed by Rossi in 2012 in a study that 
included 712 patients with coronary heart dis-
ease . Rossi showed that patients with aortic 
valve sclerosis have a double risk of carotid 
atherosclerosis compared to those without this 
condition, independent of traditional risk fac-
tors (28).

Changing perspective, the carotid is very 
easily accessible in terms of atherosclerosis. 
These data provide far higher levels of sub-
clinical atherosclerosis detection for those with 
both territories affected: carotid atherosclero-
sis and aortic valve sclerosis.

The relationship between aortic valve scle-
rosis and coronary heart disease is still unclear, 
although there are numerous studies carried out 
on groups of patients with both conditions (5,7,8).

There are still many questions to be an-
swered. Can aortic sclerosis be a marker of 
existence or progression of calcific disease or 
it is a risk factor for this? (29)

Regarding the acute phase of myocardial 
infarction, Korkmaz proved in 2015 that aortic 
valve sclerosis is associated with the no-reflow 
phenomenon . No-reflow phenomenon is in 
turn associated with a poor long term progno-
sis (30). A possible explanation for this finding 
is the aortic valve sclerosis association with 
more advanced and diffuse coronary artery dis-
ease, and also with a marked endothelial dys-
function in these patients.

In patients with aortic valve sclerosis was 
observed an increased incidence of stroke. In 
this regard, in Cardiovascular Health Study, 
ischemic strokes were more frequent in patients 
with aortic valve sclerosis compared to those 
without this condition (31). Same authors men-
tion possible explanations: the association of 

valvular lesions with the atherosclerotic process 
and embolization from calcified valvular an-
nulus, which may vary from calcium deposits 
to thrombus embolization (32-34).

The Study of Health in Pomerania showed 
aortic valve sclerosis association with hepatic 
steatosis. The mechanisms supposed to be in-
volved in this association are “the release of 
proatherogenic substances by the steatotic liver 
or its contribution to insulin resistance and 
dyslipidemia” which may contribute to the de-
velopment of calcific aortic disease (35).

Prognosis and evolution
The prognosis of patients with aortic valve 

sclerosis considers both valvular disease prog-
nosis and also the prognosis of the associated 
comorbidities.

There are many studies in literature on the 
progression of aortic valve sclerosis, most con-
cerning the progression of calcific aortic dis-
ease through more advanced forms – aortic 
stenosis.

Cardiovascular Health Study, study that in-
cluded 5621 patients over 65 years, showed an 
increased risk of myocardial infarction (by 40%) 
among patients with aortic valve sclerosis com-
pared to the general population, even in the 
absence of cardiovascular risk factors, with an 
increased risk of angina, stroke or heart failure 
in patients with no prior heart disease but with 
aortic valve sclerosis (5). 

Progression toward aortic stenosis was con-
sidered by some authors the determining factor 
for mortality and morbidity in patients with 
aortic valve sclerosis (36). In the same study 
15.9% patients developed aortic stenosis (10.5% 
mild stenosis 2.9% moderate stenosis and 2.5% 
severe aortic stenosis). The average time for the 
progression of aortic sclerosis defined by cal-
cification and thickening of valvular leaflets 
with a maximum aortic transvalvular velocity 
under 2m/sec to at least medium aortic stenosis 
defined by a maximum gradient between 36-63 
mmHg or medium gradient between 25-44 mmHg 
was 7.4±2.4 years.

 The progression rate of the aortic calcific 
disease lesion is directly proportional to the 
severity of the lesions (37). The same study 
shows that the progression of aortic sclerosis 
lesions was 0.07 ±0.1 m/sec/year. It is consid-
ered that mild aortic valve stenosis narrows the 
valvular orifice area   about 0.1 cm2/year (38,39). 

There are patients in which calcific aortic 
disease progression occur with greater speed. 
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If aortic transvalvular speed increases more 
than 0.3m/sec per year, or valve area narrows 
more than 1.5cm2/year, the aortic valve sclero-
sis evolution toward stenosis is considered fast 
(38, 40, 41).

In a study published in the American Journal 
of Cardiology, Faggiano identifies within a 
group of 400 patients a subset of patients (24 
patients – 6%) with aortic valve sclerosis rap-
idly evolving to stenosis, following being done 
for a period of 44±30 months. Faggiano con-
sidered, however, lower limit of the maximum 
aortic transvalvular velocity for aortic stenosis 
2 m/sec and not 2.5 m/sec (41). 

Except aortic valve sclerosis risk factors al-
ready mentioned, it has been demonstrated that 
the presence of cardiovascular events has been 
associated with more rapid progression of aor-
tic sclerosis toward stenosis (38).

DiScUSSion
Most studies concerning calcific aortic dis-

ease were conducted on patients diagnosed with 
aortic stenosis. The data were then extrapo-
lated to the mildest form of aortic calcific dis-
ease – aortic sclerosis. 

There were also authors who specifically 
analyzed aortic sclerosis in terms of associated 
risk factors, comorbidities and progression. In 
many cases, risk factors also represent associ-
ated comorbidities. 

The aetiology of aortic sclerosis is multifac-
torial. Cardiovascular risk factors are also risk 
factors for aortic sclerosis, therefore their ag-
gressive treatment may provide additional ben-
efit in patients with the incipient form of aortic 
valvular calcification.

Aortic sclerosis is associated with numerous 
cardiovascular comorbidities and with increased 
cardiovascular morbidity and mortality.

conclUSion
The most common valvular heart abnormal-

ity, early form of calcific aortic disease, aortic 
valve sclerosis associates risk factors and co-
morbidities common with the atherosclerotic 
process. Hypertension, dyslipidemia, diabetes 
are frequent contributors to the development 
and progression of valvular lesions. Their pres-
ence is associated with an increased incidence 
of coronary heart disease and stroke, suggesting 
a diffuse vascular impairment and severe en-
dothelial damage, also correlated with the pres-
ence of carotid atherosclerosis. The association 
with multiple comorbidities and the evolution 
of aortic sclerosis to clinically manifest aortic 
stenosis transform the aortic sclerosis into a 
marker of complex cardiovascular pathology.

 There are no severity scores unanimously 
accepted for quantitative assesment of aortic 
aortic valve sclerosis. The majority of the pro-
posed scores are based on qualitative estimates. 
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