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Abstract

Aortic valve disease [aortic stenosis (AS) and aortic re-
gurgitation (AR)] represents an important global health
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problem; when severe, aortic valve disease carries poor
prognosis. For AS, aortic valve replacement, either sur-
gical or interventional, may provide definite treatment
in carefully selected patients. For AR, valve surgery
(either replacement or - in selected cases - aortic valve
repair) remains the gold standard of care. To properly
identify those patients who are candidates for surgery,
the clinician has to carefully assess the severity of valve
disease with an understanding of the potential pitfalls
involved in these assessments. This review focuses on the
practical issues concerning the evaluation of patients with
AS and AR from a general cardiologist’s perspective. The
most important issues regarding the documentation of
the severity of AS and AR are summarized. More specific
issues, such as the role of stress echocardiography, other
imaging techniques and details regarding the treatment
options (medical, surgical, or interventional), are men-
tioned briefly.

Key words: Echocardiography; Aortic stenosis; Aortic
regurgitation; Treatment; Evaluation
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Core tip: Aortic stenosis (AS) and aortic regurgitation
(AR) represent important health problems world-wide.
This review focuses on the practical issues concerning
the evaluation of patients with AS and AR from a general
cardiologist’s perspective. The most important issues
regarding the documentation of the severity of AS
and AR are summarized, and potential pitfalls are high-
lighted. More specific issues, such as the role of stress
echocardiography, other imaging techniques and details
regarding the treatment options (medical, surgical, or
interventional), are mentioned briefly.

Margulescu AD. Assessment of aortic valve disease - a clinician
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INTRODUCTION

Aortic valve disease [aortic stenosis (AS) and aortic re-
gurgitation (AR)] represents an important global health
problem. The data on the exact prevalence of AS and
AR in the general population are lacking, but studies
performed in Western populations estimate that 3% to
4% of the adult population suffers from moderate or
severe aortic valve disease. The prevalence of AS and AR
increases with age; it is estimated that 1% of persons
aged < 55 years and 6% of persons aged > 75 years
suffer from moderate or severe AS/AR™,

This review focuses on the practical issues concerning
the evaluation of patients with AS and AR from a general
cardiologist’s perspective. The most important issues
regarding the documentation of the severity of AS and AR
using echocardiography are summarized. More specific
issues, such as the role of stress echocardiography,
other imaging techniques and details regarding the treat-
ment options (medical, surgical, or interventional), are
mentioned briefly. For more detailed information on these
topics, the reader is referred to several recent excellent
reviews, mostly regarding AS®™,

AS

AS is defined as a narrowing of the surface area of the
aortic orifice [aortic valve area (AVA)] below the normal
value (approximately 3 cm?®). AS becomes significant [i.e.,
determines a significant increase in left ventricular (LV)
afterload] only after the AVA decreases by more than
half. In general, the accepted criteria for the definition
of severe AS is an AVA < 1 cm? (or < 0.6 cm*’m?’ of
body surface area). These cut-off values have been used
in clinical studies but are patient-dependent and do not
completely overlap with other indices that are also used
to define severe AS (e.g., transaortic pressure gradients
- see below).

Etiology

In Western countries, AS has the following two major
causes: Degenerative (calcific) and congenital. Calcific AS
is predominant in the elderly population, shares common
pathological features and is commonly associated with
atherosclerosis. Congenital AS [> 90% represented by
bicuspid aortic valve (BAV)] manifests clinically 10 to 20
years earlier than calcific AS. Contemporary data from
932 isolated aortic valves excised from adults aged 26 to
91 years between 1993 and 2004 suggest that 54% of
these cases were congenital in origin*?,

AS is a slowly progressive disease. Almost 50 years
ago, Ross and Braunwald highlighted that the appearance
of symptoms marks a sharp decline in survival with nearly
universal death within 5 yearst*®, The types of symptoms
are important, as follows: The mean survival after the
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appearance of angina was 5 years, 3 years after syncope
and 2 years after the appearance of heart failure. When
these data were published, the predominant etiology
was rheumatic heart disease, and the mean patient age
was 63 years old™, Thus, the contemporary application
of these data is limited. Recent data suggest that the
presence of AS is associated with a 68% increased risk of
coronary events, a 27% increased risk of cerebrovascular
events, and a 36% increased risk of mortality™™. The
data from the PARTNER study in elderly patients with
severe calcific AS suggest an annual mortality of 50%
with conservative treatment™®.

Evaluation of AS

The evaluation of patients with AS must define the
following 2 issues: (1) identification of patients with severe
AS; and (2) in patients with severe AS, identification of
patients whose prognosis will be improved by aortic valve
replacement (AVR) (surgical or interventional).

Identifying patients with severe AS: The clinical
(presence of symptoms, grade = 4/6 ejection murmur,
and “tardus et parvus” peripheral pulse), electrocardio-
graphical (left ventricular hypertrophy) or radiological (valve
calcification) criteria for severity have high sensitivity
but low specificity in identifying patients with severe AS.
Therefore, objective assessment of AS severity is needed.

Historically, invasive direct measurement of transaortic
pressure gradients was performed, and the aortic valve
area was calculated using the Gorlin formula. This practice
was abandoned because of the following important draw-
backs: (1) invasively measured pressure gradients
(mean transaortic pressure gradient and the difference
between peak aortic pressure and peak LV systolic
pressure) do not overlap with the Doppler estimation of
transaortic pressure gradients. This is because Doppler
echocardiography measures instantaneous velocities
and through the use of Bernoulli equation estimates
instantaneous pressure gradients, whereas peak LV
pressure occurs before peak aortic pressure (the invasively
measured peak-to-peak transaortic pressure difference
is not instantaneous); and (2) the risk of atherosclerotic
cerebral embolism during the transaortic passage of
the pressure catheter may reach 20%"”), Thus, today,
objective assessment of AS severity almost completely
relies on proper performance and interpretation of Doppler
echocardiography.

The currently used criteria for the definition of severe
AS by echocardiography are listed in Table 118, These
criteria have advantages and disadvantages.

It is of critical importance that the echocardiographic
evaluation of AS is based on correctly performed mea-
surements, using an integrative approach, because the
echocardiographic criteria for the definition of severe
AS are not interchangeable, and the criteria based on
pressure gradients and velocities are highly dependent
on blood flow.

The most robust and reproducible estimation of AVA
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Table 1 Echocardiographic criteria for the definition of severe aortic stenosis: Advantages and disadvantages
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[18]

Criteria Severe AS

Advantages

Disadvantages

. 2
Aortic surface area < 1.0cm

Measures effective AVA. However, this may also

Very sensitive to measurement errors

constitute a disadvantage because it does not

measure anatomical AVA

Less flow-dependent compared with other

measurements

Indexed AVA to body surface area < 0.6 cm’/m’

Best predictor of adverse events

Mean transaortic pressure gradient = 40 mmHg
Peak transaortic flow velocity =40m/s
Ratio between peak transaortic flow <1/4

velocity and peak LVOT velocity

Useful for extreme heights/weights

Measures instantaneous velocity

Good reproducibility (compared with AVA
calculation)

Very sensitive to measurement errors
Flow-dependent
Requires correct alignment of Doppler
signal with the flow direction
Flow-dependent
Requires correct alignment of Doppler
signal with the flow direction
Limited data on prognostic utility

AS: Aortic stenosis; AVA: Aortic valve area; LVOT: Left ventricular outflow tract.

" VT

2

-
——

0.785 x Dwor’

W ud
:‘iw,

VTlwor

Awor X VTIwor = AVA X VTIa — AVA = Awor X VTIwor/VTIao
where Awor = (r x Dwor’)/4 = 0.785 x Duvor®

Figure 1 Relationship between flow, area and velocity. Calculation of the
aortic valve area (AVA) based on the continuity equation. Flow (mL) equals the
cross-sectional area (cm?) of the vessel multiplied by the mean flow velocity
through that cross-sectional area during a period of time [measured as velocity-
time-integral, VTI (cm)]. The flow is constant throughout the length of the vessel
without ramifications. Thus, at the aortic valve level, the flow below the valve
(in the left ventricular outflow tract, LVOT) equals flow through the aortic valve.
Therefore, the AVA equals the LVOT area multiplied by the mean flow velocity
through the LVOT area during ejection [LVOT velocity-time-integral, VTlwor
(cm)] divided by the transaortic mean flow velocity during ejection [transaortic
velocity-time-integral, VTl (cm)]. The LVOT area, given the theoretical circular
shape of the LVOT, is calculated by measuring its internal diameter [Dwvor (cm)].
A: Area; V: Velocity; Dwor: Left ventricular outflow tract diameter; VTI: Velocity-
time-integral.

is based on the continuity equation (Figure 1).
To calculate the AVA, it is essential to perform correct
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measurements, especially for the left ventricular ejection
tract diameter (Dwor) and velocities.

Any error in the measurements of Dwor will be squared
when calculating AVA using the continuity equation. Thus,
for a correct measurement of Dwor, the following tech-
nical requirements are suggested: (1) use of the “zoom”
function on the echocardiograph to focus and enlarge
the LVOT; (2) decrease the grey-scale gain towards the
minimum; (3) Dwor measurement is performed from
the inner anterior edge to the inner posterior edge of
the LVOT in mid-systole (“inner-edge to inner-edge”),
which is immediately under the aortic valve. The maximal
visualized Dwor is considered, using an echocardiographic
section that passes through the center of the LVOT and is
not excentric because an excentric slice will underestimate
the true maximal diameter. The measured Dwor should be
compatible with the patient’s height and weight. A Dwor <
16 mm is extremely rarely seen in adults and should raise
suspicion of measurement errorst'?,

It is important to realize that the true shape of the
LVOT is not circular but oval; thus, echocardiographically
determined AVA will always be an estimation and not a
true measurement.

The correct measurement of transaortic velocities
and gradients requires the use of the following multiple
echo windows: Modified apical 5 chamber view towards
the axilla; apical long axis view; 4™ right intercostal space;
and suprasternal window. Given these views, the following
precautions should be applied: (1) the full envelope of
the Doppler signal should be measured to avoid noise
and/or aliasing; (2) measurements should not be made
on post-extrasystolic beats; (3) correct measurement
of the LVOT velocity-time-integral (VTIwor) should be
made. The sample area should be placed immediately
under the aortic valve in the middle of the LVOT where
the velocity is maximal. In this location, the signal should
record the clear click of the aortic valve closure without
the click of the aortic valve opening; and (4) for the
correct assessment of AVA using the simplified Bernoulli
equation (automatically given by the echocardiograph),
the measured VTIwor should be < 1.5 m/s. When the
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VTlwor is = 1.5 m/s (e.g., increased LVOT flow due to
severe AR, etc.), the simplified Bernoulli equation cannot
be used because it will overestimate the transaortic
pressure gradient and AS severity based on the con-
tinuity equation and calculated AVA.

In conclusion, a correct and complete echocardio-
graphic assessment of AS severity should report on the
overall context of the cardiac pathology, LV volumes and
LVEF, stroke volume (based on Doppler, not volumetric
measurements), grade of calcification of the aortic valve
(is it compatible with the measured severity?), associated
abnormalities, estimation of pulmonary pressures, dimen-
sions of right heart chamber, and estimation of right
ventricular function.

The echocardiographic criteria for the definition of
severe AS are not interchangeable. For example, a
recent study on the correlation between mean transaortic
pressure gradient and AVA in patients with AS and
normal LVEF proved that for a mean pressure gradient
of 40 mmHg, the corresponding AVA was 0.8 cm’ and
not 1 cm® as is the standard definition of severe AS®",
Similarly, it is important to understand that a simple
documentation of an AVA < 0.8 cm’® does not prove
the presence of severe AS because AVA is calculated
using pressure gradients that are highly dependent on
flow. Thus, when the transaortic flow is low, any valve
(including normal ones) will appear “stenotic” because
the orifice will not be fully opened. It has been proven
that at transaortic flow rates < 125 mL/s (corresponding
to a cardiac output of approximately 3 L/min) the effective
orifice area of any aortic valve, from mild anatomic AS to
severe anatomic AS, will be < 1 cm®. Similarly, the mean
transaortic pressure gradient will be < 40 mmHg for any
AS severity (from mild to severe, based on anatomical
AVA) when the transaortic flow is < 175 mL/min*",

Thus, the major problem in assessing AS severity
rests with low-flow states. The prevalence of “low-
flow, low-gradient” severe AS is approximately 25%
of all severe AS cases. A low flow state is defined as
an indexed stroke volume < 35 mL/m?’ of the body
surface area. A low-flow/low-gradient state can appear
in patients with both reduced LVEF due to myocardial
systolic dysfunction or preserved LVEF due to small LV
cavity size™®. These 2 conditions will be detailed below.

Low-flow, low-gradient, low-LVEF, severe AS: Low-
flow, low-gradient, low-LVEF, severe AS (“classical” low-
flow, low-gradient severe AS) was described for the first
time by Carabello et af*” in 1980. It is defined as severe
AS in the presence of systolic LV dysfunction (LV ejection
fraction < 40%) with a mean transaortic pressure gradient
< 40 mmHg if estimated by echocardiography or < 30
mmHg if measured invasively.

When the calculated AVA is < 1 cm?® in low flow
states, one should differentiate whether this is primarily
due to the low flow (pseudo severe AS, where the an-
atomical AVA is > 1 cm?) or if there is true severe AS
(AVA remains fixed and < 1 cm’ regardless of flow).
Dobutamine stress echocardiography (DSE) is typically

Raishidenge ~ WJC | www.wjgnet.com

484

performed to differentiate between the two conditions
because it evaluates the response of AVA to increased
transaortic flow. Figure 2 exemplifies the role of DSE in
diagnosing low-flow, low-gradient, low-EF severe AS™",

Thus, when the calculated AVA is < 1 cm?, the mean
transaortic pressure gradient is < 40 mmHg and the
LVEF is < 40%, the DSE will help define the following
parameters: (1) the severity of AS; and (2) the pre-
sence or absence of LV flow/contractile reserve, which
is defined as an increase in LV stroke volume > 20%
compared with baseline at maximal dobutamine dose.
Thus, the following 2 responses to dobutamine and 3
conditions associated with AS are seen when using DSE.

Low-flow, low-gradient, low-EF severe AS is diag-
nosed when there is increased flow/contractile reserve
with a subsequent increase in transaortic pressure gradient
to > 40 mmHg while AVA remains < 1 cm®. AVR is in-
dicated in these patients.

Pseudo-severe AS is diagnosed when there is flow
(contractile) reserve, but the AVA increases in parallel
with the flow to > 1 cm®. AVR is not indicated in these
patients.

AS with undetermined severity is defined by the
lack of flow/contractile reserve™. Even in this situation,
identifying severe AS is important because the prognosis
without AVR is grim, although surgical mortality is high.
Identifying low-flow, low-gradient, severe AS without
flow (contractile) reserve is based on the following: (1)
statistical data - approximately 95% of low-flow, low-
gradient, low-EF AS with undetermined severity have
truly severe AS; and (2) objective data - evidence of
severe aortic valve calcification (using echocardiogram,
plain radiology or computed tomography) is highly
specific for severe ASP®, In this situation, a calcium score
of = 1651 Agatston units on computed tomography
has an 82% sensitivity, 80% specificity, 88% negative
predictive value and 70% positive predictive value for
severe AS'1, Of note, for the same hemodynamic
severity of AS, women have lower aortic calcium load
compared with men, so the thresholds should probably
be lower in women compared with men™®,

Low-flow, low-gradient severe AS with preserved
LVEF: Approximately 10% of patients with anatomically
severe AS have low-flow/low-gradient characteristics
despite preserved LVEF (“paradoxical” low-flow, low-
gradient severe AS). This form of severe AS was first
described by Hachicha et af*” in 2007 and is characterized
by the following features: (1) concentrically remodeled
LV with preserved LVEF, severe diastolic dysfunction,
impaired LV filling and low cardiac output (stroke volume
< 35 mL/m?); and (2) increased LV afterload generated
by the AS and increased peripheral vascular resistance due
to the rigid arterial system and frequent severe arterial
hypertension in these patients.

Estimation of the global afterload faced by the LV
(defined as the ventriculo-arterial impedance, Zva) is
important because it is an independent negative prognostic
factor and correlates with the appearance of symptoms
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Low-flow, low-gradient, low-LVEF aortic stenosis
LVEF < 40%
Mean transaortic pressure gradient < 40 mmHg
Effective AVA < 1 cm’

‘ Dobutamine stress echocardiography ‘

Increase in Stroke Volume by = 20%
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Increase in Stroke Volume by < 20%

‘ = presence of contractile/flow reserve ‘

= lack of contractile/flow reserve

AS with undetermined severity

/\

Mean transaortic Mean transaortic

gradient = 40 mmHg gradient < 40 mmHg

Severe aortic calcifications?
(e.g., Calcium CT score >1651 Agatston units)

AVA < 1cm’ AVA > 1 cm?
/ No
Severe AS Pseudo-severe AS
AVR Conservative
management

Yes

N

Figure 2 The role of dobutamine stress echocardiography in diagnosing low-flow, low-gradient/low-ejection fraction severe®. LVEF: Left ventricular ejection
fraction; CT: Computed tomography; AVR: Aortic valve replacement; AVA: Aortic valve area; AS: Aortic stenosis.

in these patients™”. Zva is calculated according to the
following formula:

Zva = [Systolic blood pressure (mmHg) + mean
transaortic pressure gradient (mmHg)]/[indexed stroke
volume (mL/m?)].

Taking into account the transaortic flow and pres-
sure gradients, severe AS with preserved LVEF has been
recently classified into the following 4 forms®'; (1) normal
flow, low-gradient (NFLG) - representing approximately 1/4
of patients; (2) normal flow, high-gradient: Representing
approximately 2/3 of patients; (3) low-flow, low-gradient
(LFLG) - also known as “paradoxical” low-flow/low-
gradient - representing 10% of patients; and (4) low-
flow, high-gradient - representing the remaining 10% of
patients.

The principle of this classification scheme can be
extended to all forms of AS, regardless of LVEF!'!.,

This dassification has prognostic importance in patients
with severe AS with preserved LVEF. The best prognosis
[major adverse cardiovascular event (MACE) rate, 35%
at 3 years] is carried by NFLG, and the most severe
prognosis (MACE rate, 90% at 3 years) is carried by LFLG
severe AS with preserved LVEF. The “high-gradient” forms
have similar prognoses because they are intermediate
forms between NFLG and LFLG™Y. However, this classifi-
cation is limited by the fact that the existence of NFLG
severe anatomical AS is counterintuitive. Indeed, the
prognosis of these patients is similar to that for patients
with moderate AS and is better than that for any other
form of severe ASP?. Thus, it is highly likely that what is
known as NFLG severe AS with preserved LVEF is in fact
moderate AS where the discrepancy between calculated
AVA (which usually rests between 0.8 and 1 cm? in these
cases) and transaortic gradients is a consequence of
the inconsistency of the criteria used to define severe
AS (see above) and/or measurement errors (Figure 3).
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Thus, when one is faced with a discrepancy between the
calculated AVA and measured gradients, the following
elements should be taken into account: (1) measurement
errors, especially of the Dwor diameter and VTIwor (undere-
stimating flow); (2) extremes in body surface areas (very
small or large individuals) - always use indexed measure-
ments; and (3) inconsistency between the cut-off values
used to define severe AS: An AVA of 1 cm’ corresponds
better to a transaortic pressure gradient of 30-35 mmHg
and not 40 mmHg (see comments above for NFLG
“severe” AS with preserved LVEF).

To establish a diagnosis of LFLG severe AS with pre-
served LVEF the following 3 criteria are recommended.
First, confirmation of low-flow states by and indexed stroke
volume < 35 mL/m?. Second, confirmation of increased
global LV afteroad (ventriculo-arterial impedance) by Zva
= 4.5 mmHg/mL per square meter. Third, confirmation
of concentric LV remodeling by the following: (1) relative
wall thickness (RWT) = 0.45. RWT is calculated using the
following formula: RWT = (IVS + LVPW)/LVEDD, where
IVS is the end-diastolic ventricular septal thickness;
LVPW is the end-diastolic LV posterior wall thickness; and
LVEDD is the end-diastolic LV diameter; (2) end-diastolic
LV diameter < 47 mm; and (3) indexed end-diastolic LV
volume < 55 mL/m>.

Identification of patients with severe AS who
are candidates for aortic valve replacement:
After establishing the diagnosis of severe AS, the next
step is to identify those patients who will benefit from
AVR. The European Society of Cardiology/European
Association for Cardio-Thoracic Surgery (ESC/EACTS)
and the American Heart Association/American College
of Cardiology (AHA/ACC) guidelines establish clear
indications for AVR in patients with symptomatic severe
AS (class I for normal flow/normal LVEF and for patients
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Flow (iSV)
vd
=~ Approximately Approximately
30%-40% 50%-60%
35 m/m’
LF/LG LF/
Approximately Approximately
10% 10%
40 mmHg Gradient

Figure 3 Classification of severe aortic stenosis with preserved left
ventricular ejection fraction based on flow and transaortic pressure
gradients®™., iSV: Indexed stroke volume; NF: Normal flow; LF: Low flow; HG:
High gradient; LG: Low gradient; AVA: Aortic valve area; AS: Aortic stenosis.

with normal flow/low LVEF and class Il a for patients with
low-flow/low-gradient/low LVEF with true severe AS) and
asymptomatic severe AS with LV systolic dysfunction or
symptoms unmasked at stress tests (Table 2)**4,

Establishing the presence or absence of symptoms
can be difficult because many older patients (the majority
of patients with AS) deny the presence of symptoms
due to lifestyle adaptations to lower functional needs.
Also, older patients refer symptoms that can be vague
(e.g., fatigue), related to AS or to other comorbidities
related with advanced age but not caused by AS. In
these patients, unmasking the presence of symptoms
(by treadmill or bicycle stress test) and/or LV systolic
dysfunction (by stress echocardiography) establishes
the indication for AVR"®*. The prognosis of patients
with asymptomatic severe AS by positive stress test is
identical to that for patients with symptomatic severe
AS[36'37].

The indication for AVR in patients with asymptomatic
severe AS with preserved LVEF is highly controversial®®*],
For a detailed discussion and extensive review of the
literature on this highly important topic, the reader is
referred to the excellent article by Généreux et al'®. The
1- and 5-year mortality rates for asymptomatic severe
AS with preserved LVEF are 3% and 26.4%, respectively;
also, 46% of initially asymptomatic patients develop
symptoms during the next 5 years, and 20% develop
heart failure™®. Among patients with asymptomatic
severe AS with preserved LVEF, those with very severe
AS (defined as having a maximal transaortic velocity
of = 5.5 m/s) have twice the rate of MACE compared
with that of patients with severe AS and a maximal
transaortic velocity of 4 to 5 m/s (96% vs 39% at 4
years)*!. Almost all patients (97%) with severe AS and
a maximal velocity of = 5 m/s suffered a MACE within 6
years of follow-up™*!. A recent registry study on patients
with asymptomatic very severe AS, which compared 102
patients who had surgical AVR with 95 patients who were
treated conservatively, showed that surgical AVR was
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associated with an 86% reduction in mortality compared
with the conservatively managed group after 6 years of
follow-up (2% vs 32%; HR = 0.14, 95%CI: 0.03-0.6,
P = 0.008)*4, Based on these non-randomized, single-
center data, current guidelines provide a class Ia (“is
reasonable”; “should be considered”) for AVR in patients
with asymptomatic very severe AS with preserved LVEF
(defined as having a maximal velocity of = 5.5 m/s in
the ESC/EACTS guidelines or = 5 m/s in the AHA/ACC
guidelines) only if the estimated perioperative mortality
in that center is low™**¥, Current guidelines also give a
class IIa indication for AVR in patients with severe low-
flow AS with preserved LVEF if the symptoms are judged
to be secondary to AS only.

Observational and retrospective data suggest that
several risk factors for MACE and poor prognosis may
be useful to take into account in these cases (Table 3).
However, it should be noted that the sensitivity and
specificity of these parameters for the identification of
patients with a good post-operative prognosis are only
approximately 80%. Thus, implementation of these
parameters to wide clinical practice cannot be recom-
mended at present but can they can be useful for
individual decision making in patients proposed for AVR.
Among these parameters, the most widely studied are
the prognostic role of aortic valvular calcifications and the
hemodynamic response at stress echocardiography.

Eighty percent of patients with asymptomatic severe
AS with preserved LVEF who have moderate or severe
valvular calcifications develop MACE within the next
4 years, compared with only 20% of patients without
moderate or severe calcifications'****,

The response of transaortic pressure gradient to
exercise has also been suggested to have prognostic
importance. Thus, MACE event rate is highest (100% at
2 years) in patients with high resting transaortic pressure
gradient (> 35 mmHg) that increases by > 20 mmHg
during exercise, intermediate in patients where the
transaortic pressure gradient increases by < 20% during
exercise (50% at 2 years for patients with high resting
transaortic pressure gradient, and 20% at 2 years for
patients with low transaortic pressure gradient), and
lowest (10% at 2 years) in patients with low transaortic
pressure gradient (< 35 mmHg) that increases by <
20% during exercise! ",

Another study that evaluated 105 patients with
asymptomatic severe AS with preserved LVEF showed
that the inducibility of pulmonary hypertension during
exercise (defined as an echocardiographically estimated
systolic pulmonary arterial pressure = 60 mmHg) was
associated with twice the risk of MACE within 3 years of
follow-up compared with patients with asymptomatic
severe AS with preserved LVEF who did not develop
pulmonary hypertension during exercise (22% vs 55%,
P = 0.014)“!, However, the incidence of MACE in both
of these groups was very high. In addition, a recent
meta-analysis of 4 observational studies with a total
of 2486 patients reporting on the utility of AVR (21%
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Table 2 Indication for aortic valve replacement according to European Society of Cardiology/European Association for Cardio-

Thoracic Surgery and American Heart Association/American College of Cardiology guidelines™***

Criteria Level of recommendation Differences between guidelines
ESC/EACTS AHA/ACC

Severe AS with any symptoms clearly due to AS, based on history or I I "High-gradient" in AHA /ACC guidelines

unmasked by stress test

Asymptomatic severe AS with LVEF < 50% I I

Severe AS and another indication for surgery (CABG, thoracic aorta, 1 1

another valve)

Asymptomatic severe AS where the systolic blood pressure does not ITa IIa AHA/ACC guidelines acknowledge the

increase by > 20 mmHg or drops compared with baseline during the presence of fatigability during stress test as

treadmill test an indication for AVR

Moderate AS and another indication for surgery (CABG, thoracic aorta, Ta Ia

another valve)

Low-flow/low-gradient/low-LVEF severe AS with proof of contractile ITa Ta

reserve presence

Symptomatic low-flow/low-gradient/preserved LVEF severe AS after ITa ITa

careful confirmation of severity

Truly asymptomatic severe AS (no symptoms during treadmill test, no Ta IIa for velocity = 5 AHA/ACC guideline: Velocity = 5m/s or

risk criteria) with preserved LVEF if the surgical risk is deemed low and m/s (see text) mean gradient = 60 mmHg AND severe

the following criteria are also satisfied: Very severe AS (maximal velocity calcifications; velocity 4 to 4.9 m/s or mean

= 5.5 m/s); Severe valvular calcification and increased maximal velocity II'b for maximal gradient 40 to 59 mmHg AND severe

by = 0.3 m/s per year velocity increase by valvular calcification AND stress test

= 0.3 m/s per year demonstrating reduced tolerance or drop in
blood pressure
Truly asymptomatic severe AS (no symptoms during treadmill test, no II'b - This indication is not covered in the AHA/
risk criteria) with preserved LVEF if the surgical risk is deemed low and ACC guidelines
1 or more of the following criteria are also satisfied: Severely increased
BNP/Nt-ProBNP levels at serial determinations and without an
alternative explanation; increased transaortic pressure gradient at stress
echocardiography by > 20 mmHg; excessive LV hypertrophy without an
alternative explanation
Low-flow/low-gradient/low-LVEF severe AS without contractile/flow b - This indication is not covered in the AHA/
reserve ACC guidelines

Class I: 1t is indicated, it is recommended; Class Il a: Should be considered, it is reasonable; Class Il b: May be considered; Class III: It is not indicated,
it is contraindicated; ESC: European Society of Cardiology; EACTS: European Association for Cardio-Thoracic Surgery; AHA/ACC: American Heart
Association/ American College of Cardiology; AS: Aortic stenosis; LVEF: Left ventricular ejection fraction; CABG: Coronary artery bypass graft.

Table 3 Suggested high-risk criteria in asymptomatic severe aortic stenosis

Test High risk criteria

Electrocardiogram Presence of LV hypertrophy with secondary ST segment deviation ("LV strain")
Blood tests Highly increased BNP/Nt-ProBNP levels

Stress test Unmasked symptoms: Fatigability/dyspnea at < 75 W, syncope/near syncope; angina

Lack of increase in systolic blood pressure by > 20 mmHg (or decrease) with exercise
Inducible myocardial ischemia (ST segment depression = 2 mm)
Severe ventricular arrhythmias (sustained VT, polymorphic VT, VF)
Conventional Doppler echocardiography Very severe AS (AVA < 0.6 cm; maximal velocity = 5 m/s)
LVEF < 50%
Severe LV hypertrophy (= 15 mm)?
Reduced LV longitudinal strain
Zva = 4.5 mmHg/mL per square meters

Dobutamine stress echocardiography (in low- Lack of contractile reserve

flow, low-gradient, low LVEF)

Exercise echocardiography (ergometric bicycle) Increase in transvalvular pressure gradient by > 20 mmHg during exercise

- any severe AS Inducible pulmonary hypertension during exercise (systolic pulmonary pressure = 60 mmHg)
Documentation of valvular calcification Presence of severe valvular calcifications: Qualitatively (radiology, conventional echocardiography);

quantitatively (computed tomography): Calcium score = 1651 Agatston units (lower in women vs men)

LVEEF: Left ventricular ejection fraction; AS: Aortic stenosis; AVA: Aortic valve area.

of patients) vs watchful waiting (until development medically had a 3.5-fold increase in mortality compared
of symptoms for a class I indication of AVR) (79% with those who underwent AVR, suggesting the benefit
of patients) found that patients who were treated of early AVR in this population™®, However, in these
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observational studies, patients who were medically
treated were older and sicker, and up to 50% of them
developed a class I indication for AVR during follow-up
but were refused for various reasons - suggesting they
were too sick to undergo either surgical or interventional
AVR™, Thus, there is urgent need for a randomized trial
to directly compare the two strategies'*.

Although the ESC/EACTS guidelines for valvular heart
disease suggest the use of natriuretic peptide levels (Nt-
ProBNP) for decisions regarding the need for AVR in
patients with asymptomatic severe AS with preserved
LVEF¥, a recent study found that the discriminating value
of Nt-ProBNP in identifying patients who need AVR is
suboptimal (area under the curve, AUC 0.73)*. Further
research is needed to establish the use of natriuretic
peptides in these patients.

Aortic valve replacement

In patients proposed for AVR, estimation of operative risk
is essential. Currently, two risk scores are widely used.
The EuroSCORE I (http://www.euroscore.org/calc.html)
includes 12 predictors identified from a retrospective
population of 14799 patients who underwent different
cardiovascular surgical interventions (mainly coronary
artery bypass graft) in Europe, in 1995. The STS score
(Society of Thoracic Surgeons, http://riskcalc.sts.org)
includes 24 predictors identified from a population of
64292 patients who underwent surgical intervention only
for AS in the United States between 2002 and 2006.
The STS score is widely used in the United States for
evaluating surgical risk for AS.

Both the EuroSCORE II and the STS score are quite
precise in identifying patients with low surgical risk,
but they tend to overestimate the risk of patients with
high surgical risk (EuroSCORE II more than STS). For
example, a patient with a logistic EuroCORE II > 20
has an estimated surgical mortality of 39%, which
much higher than the real-world mortality of 11%".
Importantly, both the EuroSCORE 1I and the STS score
can be used in practice in surgical institutions where the
operative mortality lies within 1 standard deviation from
the mean calculated mortality for the respective surgical
procedure. None of the scores include frailty, which is a
major limitation. The AHA/ACC guidelines recommend
that the overall surgical risk should be divided into 4
groups (low, intermediate, high, and prohibitive) based
on the overall assessment of surgical risk (STS score),
patient frailty (Katz score)*®’, presence of major co-
morbidities (e.g., severe LV systolic dysfunction, fixed
pulmonary hypertension, severe chronic renal failure,
respiratory failure, cerebral dysfunction, cancer, and
liver cirrhosis), and anticipated difficulties for surgical
intervention (e.g., porcelain aorta, thoracic deformities,
previous radiotherapy, internal mammary artery crossing
the mid-line, and arterial bypass grafts that adhere to the
posterior thoracic wall)**!, The ESC/EACTS guidelines do
not have similar recommendations™?.

Importantly, the overall decision regarding the relative
risks vs benefits for AVR and the most appropriate
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type of AVR in individual patients should be made by
a multidisciplinary heart team, consisting of a general
cardiologist, an interventional cardiologist, a cardiac and
vascular surgeon, imaging specialists (echocardiography,
computed tomography), and an intensive care specialist
with expertise in cardiac anesthesia.

Currently, the most effective treatment for AS is
AVR. Simple valvuloplasty has no role in the treatment
of severe AS except as a short-term palliation or as a
bridge to more definite treatments (e.g., patients with
very severe AS who also have abdominal surgical
emergencies). Surgical AVR remains the main treatment
option, and either a mechanical valve (in younger patients or
patients with other indications for long-term anticoagulant
therapy) or a bioprosthesis (in older patients due to
durability issues or patients with contraindications to
life-long anticoagulant therapy) can be used*®!. For
a detailed discussion regarding the choice of surgical
prosthesis, the reader is referred to recent reviews™"",
The newer alternative of percutaneous transcatheter
AVR (TAVR) is given a class I indication for patients
who have an indication for AVR but are not candidates
for surgery (e.g., porcelain aorta, severe frailty) and a
class Ila indication for patients with high surgical risk
scores™>***?l, The morbidity and mortality associated
with TAVR have significantly decreased recently as
the technique has matured and experience increased;
thus, TAVR is currently being investigated for possible
expansion to lower risk patients with an indication for a
bioprosthesis because recent trials have suggested that
TAVR compared favorably to SAVR in these groups™>.
For a detailed discussion regarding the selection of TAVR
candidates, the reader is referred to excellent recent
reviews”®,

AR

AR is defined as the presence of diastolic incompetence
of the aortic valve with the subsequent regurgitation
of blood back from the aorta into the LV. The generally
accepted criteria for the definition of severe AR is a
regurgitant volume > 60 mL/cardiac cycle or an effective
regurgitant orifice area (EROA) > 0.3 cm’. However,
these parameters are very difficult to measure; therefore,
numerous alternative parameters are used to define
AR severity. One should be careful when using these
parameters because the cut-off values are not inter-
changeable, and their sensitivity and specificity are
suboptimal. Similarly to any other valvular heart disease,
the echocardiographic assessment has to use an inte-
grative, complete and correct approach.

Etiology

The prevalence of AR is much lower compared with that
for AS, and thus, far fewer studies are available for AR
diagnosis and management. AR can be acute or chronic.
Acute AR appears primarily as a result of aortic dissection
or infective endocarditis. The heart cannot adapt by
compensatory dilatation; as a result, the clinical picture is
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dominated by signs of low cardiac output (due to reduced
effective circulating volume) and pulmonary edema (due
to high LV filling pressures secondary to large regurgitant
volume). The classical signs of severe chronic AR (diastolic
murmur, peripheral signs due to wide pulse pressure) are
absent in severe acute AR because the diastolic pressure
gradient between the aorta and the LV quickly equalizes.
For the same reason, some echocardiographic signs of
severe AR may be absent (such as the Doppler signal
aliasing in the LVOT); in these situations, documenting
diastolic reversal flow in the descending aorta prevents
missing the diagnosis of severe AR. The presence of
severe acute AR should be considered in the differential
diagnosis of any patient presenting with acute severe
heart failure or cardiogenic shock in the absence of
obvious causes (such as myocardial infarction)™*.

Chronic AR is mostly due to BAV or aortic root dilatation.
Degenerative aortic valve disease is also important,
whereas other etiologies are rare. Patients remain asym-
ptomatic for a long time, but irreversible LV dysfunction
may appear before symptom onset.

Bicuspid aortic valve (BAV) is the most frequent con-
genital heart disease in humans (prevalence: 2% of the
general population)®®®. Congenital abnormalities of the
aortic valve, of which > 90% are represented by BAY,
are at the base of > 50% of so-called “calcific” severe AS
in adults with an indication for AVR!*\, BAV is probably
a disease of the entire aortic root characterized by frag-
mentation of elastin fibers, alteration of the media and
increased collagen deposition in the ascending aorta™®.
These alterations are frequently seen in patients with
ascending aortic dilatation and increased risk for aortic
dissection.

BAV is characterized by fusion of one of the aortic
commissures, which results in two functional aortic cusps
of different dimensions. The terminology used to classify
BAV may be confusing. Depending on the commissure
that is fused, the orientation of the abnormal orifice can
be anterior-posterior (by fusion of the right with the left
coronary cusps - encountered in 56% of cases) or right-
left (by fusion of the non-coronary with the right coronary
cusp - encountered in 44% of cases). Less than 2% of
cases are characterized by fusion of the non-coronary
with the left coronary cusp. Thus, the morphology of the
BAV can be described by the orientation of the opening
orifice (anterior-posterior, AP/right-left, RL)*"! or by the
cusps that fuse (right - left coronary, RL/right coronary -
non-coronary, RN)",

Recently, in a study that used 4-dimension flow mag-
netic resonance imaging, Mahadevia et af*® suggested that
the type of BAV determines the pattern of dilatation of
the ascending aorta through the direction of the systolic
transaortic jet and subsequent differential pressures on
the various regions of the ascending aortic walls. Thus,
BAV type AP/RL is associated with an excentric systolic jet
and increased parietal pressures on the anterior and right
ascending aortic wall and is frequently (87%) associated
with dilatation of the root or the entire ascending thoracic
aorta. Conversely, BAV type RL/RN determines increased
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parietal pressures on the right and posterior ascending
aortic wall and is rarely associated with aortic dilatation.
The role of hemodynamic vs genetic factors in stratifying
the risk associated with BAV and aortic root disease is
unclear™,

Evaluation of AR

The evaluation of AR severity follows the same principles
as that for the other valvular heart disease and is primarily
based on echocardiography. For AR, the following goals
are to be achieved by the echocardiographic evaluation: (1)
identification of patients with severe AR; (2) identification
of patients with an indication for AVR (surgical); and (3)
identification of patients with dilated ascending aorta (with
or without aortic bicuspid valves).

Identifying patients with severe AR: The most
important echocardiographic criteria for identification
of severe AR are listed in Table 4. For AR patients, the
impact of different flow states (normal vs low) has not
been investigated and is not applicable for routine clinical
practice. Studies that validated the echocardiographic
criteria for AR severity have used angiography as the
comparator®®Y, Only one study has prospectively evaluated
the role of echocardiographic AR severity criteria in relation
to the long-term prognosis of patients with severe, asym-
ptomatic AR'®?,

Identifying patients who are candidates for
AVR: SAVR remains the gold-standard treatment for
AR. In a few experienced centers, surgical aortic valve
reconstruction may be an alternative for patients with
favorable anatomy (e.g., dilated aortic root, prolapsed
aortic cusp)®***, TAVR has a very limited role in treating
AR and has only been used anecdotally in these patients™®.

Unlike AS, the current recommendations for AR
evaluation and management are based on far fewer
data. Additionally, most of the data on the prognosis of
AR come from studies published more than 2 decades
ago, which used outdated evaluation techniques.

Severe acute AR is a surgical emergency. The current
indications for surgery for chronic severe AR are sum-
marized in Table 5***, Regarding patients with dilatation
of the ascending aorta, there are considerable differences
between different guidelines, and a summary is provided
in Table 63**%%1, This summary does not cover patients
with connective tissue disorders (e.g., Marfan syndrome).
In these patients, a recent AHA/ACC statement tried to
clarify the differences between the 2 guidelines published
in 2014 by the AHA/ACC (the “2014 AHA/ACC Guideline
for the Management of Patients With Valvular Heart
Disease”), and in 2010 by other collaborating societies
(the 2010 ACCF/AHA/AATS/ACR/ASA/SCA/SCAI/SIR/
STS/SVM Guidelines for the Diagnosis and Management
of Patients With Thoracic Aortic Disease”)®”.

The indications for surgery in AR are based on only
a few small-medium sized prospective studies all of which
were observational and published before 2000. Bonow et
af*® evaluated the long-term prognosis (mean follow-up, 8
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Table 4 Criteria for the diagnosis of severe aortic regurgitation

Mild AR Moderate AR Severe AR
Ratio between the AR jet diameter and the LVOT <25% 25%-64% = 65%
diameter
Vena contracta (mm) <3 3-5.9 =6
Regurgitant volume (mL/beat) <30 30-59 =60
Regurgitant fraction <30% 30%-49% = 50%
EROA (cm’) <0.1 0.1-0.29 =03
Diastolic backflow in the descending thoracic and/or Minimal  Less than holodiastolic Holodiastolic (especially for backflow documented in the

abdominal aorta
1+
No

Angiographic
LV dilatation

abdominal aorta)
3-4+
Yes (mandatory for chronic severe AR)

2+
No

AR: Aortic regurgitation; LVOT: Left ventricular outflow tract; EROA: Effective regurgitant orifice area.

years) of 104 patients with severe AR and preserved LVEF
recruited between 1973 and 1988. In these patients, the
independent prognostic factors were age, the initial end-
systolic LV diameter, and modification in time of the LVEF.
In this study, patients with an end-systolic LV diameter >
50 mm and an end-diastolic LV diameter > 70 mm had a
> 10%/year risk for death, development of symptoms or
development of LV systolic dysfunction. The LV diameters
were measured using simple, M-mode echocardiography,
which has major limitations and is completely outdated
today.

A second prospective observational study evaluated
the prognosis of 104 patients with severe AR recruited
beginning in 1979 and followed-up for an average of
7.3 years™®., In this study, the most powerful prognostic
factor was the rate of decline of LVEF (normalized to
wall stress). Tornos et al’® evaluated 101 patients with
asymptomatic severe AR and normal LVEF, and followed-
up these patients for up to 10 years. The rate of AVR was
12% at 5 years and 24% at 10 years. The independent
prognostic factors required for AVR were an end-systolic
LV diameter > 50 mm and an LVEF < 60% (determined
by radionuclide cardiac scan); patients who needed AVR
more frequently had progressive LV systolic dysfunction.
Dujardin et a’"! evaluated 246 patients with severe AR
included between 1985 and 1994, and followed-up these
patients for an average of 10 years. The incidence of
MACE during this period was very high (83%) as follows:
34% deceased; 47% developed heart failure and 62%
received AVRY. In this study, the following were the
independent predictors of survival: Age, New York Heart
Association functional class, presence of co-morbidities,
presence of atrial fibrillation, end-systolic LV indexed
diameter > 25 mm/m?, and the LVEF. In a retrospective
cohort study of 166 patients with asymptomatic severe
AR and severe systolic dysfunction (LVEF < 35%), Kamath
et al’” showed that those who underwent surgery had
much better prognosis compared with that of patients
treated medically (HR = 0.59, 95%CI: 0.42-0.98, P =
0.04).

Importantly, AR severity in these studies was deter-
mined by angiographic and not echocardiographic criteria.
Only one study evaluated the utility of echocardiographic
indices in AR severity by identifying patients who will

Raishidenge ~ WJC | www.wjgnet.com

490

need surgery. Detaint et af® evaluated 251 patients
with asymptomatic severe AR with preserved LVEF (>
50%) recruited between 1991 and 2003 (a relatively
contemporary population in comparison with previous
studies). The independent prognostic factors required
for AVR were severe AR as determined by quantitative
echocardiographic indices and an end-systolic LV indexed
volume > 45 mL/m’ (as measured by the Simpson bi-
plane method). Patients with severe AR and an end-
systolic LV indexed volume > 45 mL/m’ had an 87%
risk of MACE at 10 years compared with only 40% of
patients with severe AR and an end-systolic LV volume
< 45 mL/m’. This study also showed that quantitative
echocardiographic indices of AR severity had superior
prognostic value compared with that of qualitative echo-
cardiographic indices®®”.

These studies also suggested that patients with
severe AR may have severe prognosis even before the
appearance of symptoms or LV dysfunction. The mortality
of patients with asymptomatic severe AR with preserved
LVEF may reach 35% at 10 years™®’", However, there is
insufficient prognostic data that can be used to identify
patients at risk. The role of stress echocardiography in
stratifying the risk of patients with severe AR has been
much less studied compared with for patients with AS,
but it may be used to evaluate the presence of contractile
reservel””,

The role of myocardial deformation imaging in the
selection of patients who may need AVR is also under
investigation. A study of 64 patients with moderate or
severe AR (regardless of symptoms and LVEF) showed
that patients for whom AVR was eventually performed
(n = 29) had lower values of LV strain, LVEF and higher
LV volumes compared with patients who did not need
surgery. However, the reported cut-off values for iden-
tifying patients who will need surgery had sensitivities
and specificities that make them poorly applicable in
clinical practice (area under the curve < 0.77)4,

B-type natriuretic peptide (BNP) levels may also
play a role in predicting outcomes in patients with
severe AR. Pizarro et al’® studied 294 patients with
severe asymptomatic AR and LVEF > 55%, and found
that a BNP level > 130 pg/mL had 77% sensitivity and
94% specificity for predicting LV dysfunction symptoms
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[33,34]

Table 5 Indications for aortic valve replacement in chronic aortic regurgitation

Criteria Class of indication Differences between guidelines
ESC/EACTS AHA/ACC
Symptomatic severe AR (any LVEF) I I
Asymptomatic severe AR with depressed LV function (LVEF I I
< 50%)
Severe AR in patients with another indication for cardiac 1 1
surgery (e.g., CABG, thoracic aorta, another valve)
Asymptomatic severe AR with normal LVEF (> 50%) but Ta Ta Definition of severe LV dilatation: ESC/EACTS guideline: End-
with severe LV dilatation diastolic LV diameter > 70 mm, or end-systolic LV diameter > 50

mm (or > 25 mm/m’); AHA/ACC guidelines: End-systolic LV
diameter > 50 mm

Moderate AR in patients with another indication for cardiac = Ta This indication is not covered in the ESC/EACTS guidelines
surgery (e.g., coronary bypass, thoracic aorta, another valve)
Severe AR with normal LVEF (> 50%) but with progressive - b This indication is not covered in the ESC/EACTS guidelines

LV dilatation (end-diastolic LV diameter > 65 mm) if the
surgical risk is low

Class I: 1t is indicated, it is recommended; Class ITa: Should be considered, it is reasonable; Class IIb: May be considered; it is contraindicated; ESC/
EACTS: European Society of Cardiology/European Association for Cardio-Thoracic Surgery; AHA/ACC: American Heart Association/ American College
of Cardiology; AR: Aortic regurgitation; LVEF: Left ventricular ejection fraction; CABG: Coronary artery bypass graft.

[33,34,66,67]

Table 6 Indication for surgery in patients with bicuspid aortic valve and aortic root disease

Class of Guideline Differences between
indication ESC/ EACTS 2012 AHA/ACC 2016 Consensus on AHA/ACC 2014, and ACCF/ guidelines
AHA/AATS/ACR/ASA/SCA/SCAI/SIR/STS/SVM 2010 Guidelines
I - Asymptomatic bicuspid aortic valve with dilatation of Valsalva ~ No class I indications in
sinuses or the ascending thoracic aortic diameter > 55 mm the 2012 ESC/EACTS
guidelines
ITa Bicuspid aortic valve with an ascending ~ Bicuspid aortic valve AND dilatation of the Valsalva sinuses or of the
thoracic aortic diameter > 50 mm if the patient ascending thoracic aorta (> 50 mm) AND at least one of the following
also has at least one of the followings: Family Family history of aortic dissection
history of aortic dissection; documented Documented increase in aortic diameter > 5 mm/yr
increase in the aortic diameter > 2 mm/yr OR low surgical risk in an expert center

(assessed using the same imaging method, at
the same level, and with comparative images
available); arterial hypertension; coarctation of
the aorta
- Replacement of the ascending aorta if the patient also has an Not covered by the 2012
indication for surgery for AS/AR, and the ascending aortic/ Valsalva ESC guidelines
sinus diameter is > 45 mm

Class I: It is indicated, it is recommended; Class Il a: Should be considered, it is reasonable; Class Il b: May be considered; ESC: European Society of
Cardiology; EACTS: European Association for Cardio-Thoracic Surgery; AHA/ACC: American Heart Association/ American College of Cardiology;
ACCF: American College of Cardiology Foundation; AHA: American Heart Association Task Force on Practice Guidelines; AATS: American Association
for Thoracic Surgery; ACR: American College of Radiology; ASA: American Stroke Association; SCA: Society of Cardiovascular Anesthesiologists; SCAI:
Society for Cardiovascular Angiography and Interventions; SIR: Society of Interventional Radiology; STS: Society of Thoracic Surgeons; SVM: Society for
Vascular Medicine, North American Society for Cardiovascular Imaging; AR: Aortic regurgitation; AS: Aortic stenosis.

or death after 38 £ 9 mo of follow-up. BNP level had strain, and tricuspid annular peak systolic excursion
additive prognostic value to echocardiographic prognostic (TAPSE); the combination of these 3 factors had a higher

indices”. Further studies are needed to establish the discriminating power compared with each one taken
role of BNP levels for indication of surgery in patients individually (> = 64.4, P < 0.001)"®.. However, the in-
with AR. dividual variability of these indices was high, and their

A recent study of 159 patients with moderate or severe utility for clinical practice must be validated in prospective
AR without a formal indication for surgery according to clinical studies. This study confirmed that patients with
current guidelines (LVEF > 50%, end-diastolic LV diameter significant AR without an initial formal indication but
< 70 mm, end-systolic LV diameter < 70 mm or < who eventually needed AVR, developed progressive LV
25 mm/m?) showed that 31% of these patients needed dilatation and LVEF decline during follow-up, despite
AVR within 30 £ 21 mo of follow-up. The independent similar degrees of LV dilatation and LVEF at baseline,
prognostic factors for early surgery were as follows: when compared to patients who did not need AVR during
Global longitudinal LV strain, right ventricular longitudinal follow-up™®.
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Cardiac magnetic resonance imaging (CMRI) is highly
accurate in quantifying cardiac chamber volumes, aortic
regurgitant volume and EROA. CMRI is recommended for
patients with suboptimal echocardiography for whom the
exact determination of AR severity is important and has
therapeutic consequences (class II a indication, according
to ACC/AHA guidelines)*.

A recent study of 113 patients with moderate and
severe AR (as determined by echocardiography) followed-
up for up to 9 years suggested that a regurgitant fraction
> 33% as determined by CMRI had a high positive
predictive value (93%) in identifying patients who will
need AVR. Additionally, an end-diastolic LV volume > 246
mL was also useful in identifying these patients (positive
predictive value for AVR, 88%)"”). However, contrary to
previous data, in this study, the CMRI-measured LVEF
was not useful in identifying patients with asymptomatic
severe AR who needed AVR. More studies are needed
to establish the exact role of all these parameters in
selecting patients with asymptomatic severe AR who will
need AVR.

CONCLUSION

AS and AR represent important health problems world-
wide; when severe, they carry poor prognoses. For AS,
both SAVR and TAVR may provide definite treatment in
carefully selected patients. For AR, valve surgery (either
SAVR or - in selected cases - aortic valve repair) remains
the gold standard of care. To properly identify those
patients who are candidates for surgery, the dlinician has
to carefully assess the severity of valve disease with an
understanding of the potential pitfalls involved in these
assessments. Thus, evaluation of aortic valve disease
requires “a global view and a global understanding”*.
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