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Clinical and hemodynamic profile
of consecutive patients with
aortic valve stenosis studied in the
pre-transcatheter aortic valve
implantation era at an academic
institution. Comparative analysis
of invasive evaluation with
echocardiography

Perfil clinico e hemodinamico de pacientes consecutivos

com estenose adrtica valvar estudados na era pré-implante
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comparativa da avalia¢do invasiva com a ecocardiografica
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ABSTRACT - Background: In view of the better understanding of the pathophysiology of aortic valve
stenosis, the complexity of assessing its severity has simultaneously grown, with relevant uncertainty
persisting as to the applicability of invasive methods by cardiac catheterization and non-invasive
methods based on echocardiography. The objective of this study was to analyze the hemodynamic
patterns of evaluation with echocardiography compared to the estimation of severity of aortic stenosis
with catheterization in consecutive patients referred for diagnostic evaluation by the laboratory of a
tertiary academic hospital in the 2016 to 2018 triennium. Methods: An observational, descriptive
and retrospective study of clinical characteristics and results of assessments of severity of aortic
valve stenosis obtained in 96 consecutive patients, through catheterization and echocardiography.
Results: A population sample of 49 men and 47 women, with a median age of 66.5 (56.5 to 72.8)
years, degenerative aortic valve stenosis in 49%, and rheumatic aortic stenosis in 40%, in addition
to several comorbidities, including coronary disease (37%). Using catheterization, based on the
peak gradient of 48 (20 to 68), aortic valve stenosis was assessed as severe in 56%, with ventricular
end-diastolic pressure of 20mmHg (16 to 30mmHg). Using echocardiography, the valve area was
0.9cm? (0.7 to 1.2cm?), indexed valve area was 0.5cm?/m? (0.43 to 0.5cm?/m?), with peak gradient
of 62+26mmHg. Aortic valve stenosis was considered severe in 69.2%. There was disagreement
between the methods regarding severity of aortic valve stenosis in 30% of exams, with a Spearman
coefficient between the valve area on the echocardiogram and the peak gradient on catheterization
of -0.7 (p<0.001). Conclusion: In a representative sample of various hemodynamic patterns, the
assessment of severity of aortic valve stenosis, as routinely practiced in an academic laboratory,
was limited to measuring the peak transvalvular gradient. The estimation of the valve area using
the echocardiographic method was indirect and also subject to criticism, and contributed to the
discrepancies found, rendering it justifiable to seek the improvement of both methods, in view of
the clinical and hemodynamic complexity detected.

Keywords: Aortic valve stenosis; Cardiac catheterization; Hemodynamics; Echocardiography

RESUMO - Introducio: Face a melhor compreensio da fisiopatologia da estenose valvar aértica,
cresceu paralelamente a complexidade da avalia¢io de sua gravidade, persistindo relevante incerteza
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quanto a aplicabilidade dos métodos invasivos pelo cateterismo
cardiaco e os nio invasivos, com base em ecocardiografia. O objetivo
deste estudo foi analisar os padrées hemodindmicos da avaliagdo
com ecocardiografia comparativamente a estimativa da gravidade
da estenose adrtica com o cateterismo em pacientes consecutivos
referidos para avaliagio diagnéstica por laboratério de hospital
académico tercidrio no triénio 2016-2018. Métodos: Estudo
observacional, descritivo e retrospectivo das caracteristicas clinicas e
dos resultados das avaliacbes da gravidade da estenose valvar aértica
obtidas em 96 pacientes consecutivos, por meio de cateterismo e
ecocardiografia. Resultados: Amostra populacional de 49 homens
e 47 mulheres, com mediana de idade de 66,5 (56,5 a 72,8) anos,
estenose valvar adrtica degenerativa em 49% e reumatica em 40%,
além de diversas comorbidades, inclusive doenca coronaria (37%).
Pelo cateterismo, com base no gradiente pico de 48 (20 a 68), a
estenose valvar aértica foi avaliada como grave em 56%, sendo a
pressio telediastdlica ventricular de 20mmHg (16 a 30mmHg). Pela
ecocardiografia, a drea valvar foi 0,9cm? (0,7 a1,2cm?), sendo indexado
0,5cm?/m? (0,43 a 0,5cm?/m?), com gradiente pico de 62+26mmHg.
A estenose valvar adrtica foi considerada severa em 69,2%. Houve
discordancia entre os métodos sobre a severidade da estenose valvar
aortica em 30% dos exames, com coeficiente de Spearman entre drea
valvar pelo ecocardiograma e gradiente pico pelo cateterismo de -0,7
(p<0,001). Conclusio: Em amostra representativa dos varios padrées
hemodinamicos, a avaliacio da gravidade da estenose valvar adrtica,
como praticada rotineiramente em laboratério académico, limitou-se
a medida de pico de gradiente transvalvar. A estimativa da 4rea valvar
pelo método ecocardiogréfico, sendo indireta e também passivel de
critica, contribui para as discrepancias encontradas, tornando-se
justificavel buscar o aperfeicoamento de ambos os métodos, em vista
da complexidade clinica e hemodinamica detectada.

Descritores: Estenose da valva adrtica; Cateterismo cardiaco; Hemo-
dinamica; Ecocardiografia

INTRODUCTION

Aortic valve stenosis (AVS) is an acquired valve disease
with a high prevalence today, especially in the currently
fastest growing age group, due to the significant increase
in life expectancy in many countries, including Brazil.**
In addition, it is the valve disease with the most re-
cent advances observed regarding its pathophysiology,
and more specifically, the understanding of its diverse
and complex hemodynamic expression, as assessed by
some methods, such as transthoracic echocardiography.*
Finally, with the advent of transcatheter aortic valve im-
plantation (TAVI) procedures, the therapeutic perspective
for this severe condition has greatly increased.”

As confirmed in autopsies,® AVS was clinically characte-
rized by its protracted natural history and its symptomatic
triad composed of progressive dyspnea, angina pectoris,
and exertional syncope, even when its etiology was predo-
minantly rheumatic.” Currently, from the epidemiological
point of view, degenerative AVS predominates, and the
physical examination, although usually very expressive for
diagnosis, does not show a good correlation among workup
alterations and severity and prognosis of the AVS.2
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Severity of AVS was first estimated using an invasive
cath lab method, applying the concepts underlying the for-
mula by Gorlin et al., one of the most illustrative historical
examples of scientific collaboration between a father (with
an engineering background) and a son (with a biological/
medical background).® This essential theoretical formula-
tion was then partially transposed to a non-invasive asses-
sment conducted by echocardiography, which became the
preferred routine method of assessing AVS.* It is worth
mentioning that with both methods, the “final” essential
parameter of estimating the severity of the stenotic dys-
function of the aortic valve consists in quantifying the valve
area, which is not measured directly, but deduced based on
measurements of anatomical and functional parameters.™*

The recent advances in the pathophysiological unders-
tanding of AVS, usually based on the assessment of its se-
verity by echocardiography (ECHO), enabled recognizing
different hemodynamic patterns that are associated with a
severely stenotic valve area <1.0cm?, i.e., a valve area nor-
malized to the body surface <0.6cm?/m?: the classic pattern
of high gradient and transvalvular flow and normal left
ventricular ejection fraction (LVEF); the opposite of the
above, also recognized for a long time, with low gradient
and transvalvular flow, in conditions of reduced LVEF;
the so-called “paradoxical pattern”, with low gradient and
transvalvular flow, but with preserved LVEF; the pattern
with low gradient, but normal transvalvular flow, also with
preserved LVEE. And there is yet another hemodynamic
pattern, in which the AVS is only apparently severe, labe-
led as “pseudo-severe”. In this pattern, the valve area is not
reduced, but there is low gradient and transvalvular flow.

In the latter case, there are adverse hemodynamic con-
ditions, linked to ventriculoarterial impedance, which cau-
se the appearance of severe stenosis that can be unmasked
by stress ECHO with dobutamine.*'?*® It is important to
note that these various hemodynamic patterns can only be
understood by individual analysis of the various parame-
ters involved.

Although many patients with AVS are studied using
cardiac catheterization (CAT), in most cases, for coronary
angiographic exploration and eventual detection of as-
sociated coronary disease, the hemodynamic assessment
of severity of the valve disease has been relegated to the
background in many laboratories, and, routinely, only the
peak transvalvular gradient is measured, by pulling-back a
single catheter and without measuring the mean gradient
or the concomitant systolic flow. Therefore, the inherent
complexity of these hemodynamic patterns, observed with
a non-invasive assessment of AVS severity, has not been
properly contrasted with an assessment based on the CAT,
according to the classic formulation by Gorlin. This may
result in even greater difficulty in interpreting the results
of CAT and ECHO tests in individual patients, which ren-
ders the selection of appropriate therapeutic approaches
even more complicated.
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The objective of the present study was to analyze the
hemodynamic patterns of evaluation using echocardiogra-
phy compared to estimation of severity of aortic stenosis
using catheterization in consecutive patients referred for
diagnostic evaluation by the laboratory of a tertiary acade-
mic hospital in the 2016-2018 period. Specifically, the he-
modynamic patterns determined by the ECHO assessment
were analyzed, and these results were compared with the
AVS severity estimation as obtained during CAT in all pa-
tients with at least a 1-year follow-up after their procedure
at the organization.

METHODS

A retrospective analysis was carried out from the medi-
cal records containing the clinical aspects and results of 96
consecutive patients, who underwent CAT in laboratories
of the Cath Lab and Interventional Cardiology Unit of the
Hospital das Clinicas da Faculdade de Medicina de Ribeirdo
Preto, University of Sdo Paulo (USP), in the 2016-2018
triennium, with a prior diagnosis of AVS or a diagnosis of
AVS detected during the CAT.

All patients signed a consent form containing aspects
related to the CAT procedure, its objectives, characteristics,
and risks involved, as clinically indicated by the respective
physicians attending each patient. Besides this consent, the
study was duly approved by the Research Ethics Committee
of Hospital das Clinicas of the Faculdade de Medicina de Ri-
beirdo Preto of USP, under protocol 5.992.871 and CAAE
68451823.0.0000.5440.

The ECHO assessment results were analyzed based on
the examination closest to the moment of the CAT, with
a 1l-month interval between them (0.4 to 4.6 months),
always preceding the final AVS treatment, for those under-
going a TAVI procedure or a classic surgery.

The follow-up of patients after CAT consisted of re-
viewing medical records, for a period of at least one year
after CAT or until death.

Cardiac catheterization procedure

The vascular approach after local anesthesia was pre-
ferentially performed via radial access. Heparinization
was carried out according to the laboratory routine, only
during the procedure (usually unfractionated heparin, in
a dose of 5,000IU, intra-arterial, immediately after the
puncture). SF introducers were used to allow passage of a
multipurpose catheter for selective catheterization of both
coronary arteries and also for crossing the stenotic aortic
valve. Occasionally, operational circumstances required the
use of preformed Judkins or Amplatz catheters, among
others. The coronary arteries were selectively catheterized
and opacified by manual injection of 3 to 7mL of radiolo-
gical contrast for conventional angiographic filming in se-
veral views. In all cases, attempts were made to cross the
aortic valve with the catheter, with successful maneuvers
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in 100% of patients. The exams were always performed
by an experienced medical team, accompanied by training
interventional cardiologists, as is typical in an academic
environment. The crossing of the valve allowed the mea-
surement of the LV telediastolic pressure (LVDPz) and a
ventriculography using a radiological contrast agent (15
to 25mL injected during 2 to 3 seconds) in a right oblique
projection. Afterwards, the pullback of the catheter allowed
the measurement of aortic pressure and transvalvular pres-
sure gradient.

Resting transthoracic echocardiography procedure

The estimation of the aortic valve area by transthoracic
echocardiogram at rest was performed using conventional
methods, in two-dimensional mode and Doppler echocar-
diography.'® From the positioning of the echocardiographic
transducer close to the left sternal border, the so-called “pa-
rasternal longitudinal” projection was obtained, in which
the LV outflow tract diameter was measured. In the modi-
fied apical four-chamber view for viewing the outflow tract,
the measured time-velocity integral and the maximum
velocity of the anterograde flow through the aortic valve
were obtained, allowing an estimation of the aortic valve
area that corresponds to the estimated maximum velocity.

Based on the definitions of the 2020 Diretriz Brasileira
de Valvopatias, the AVS severity and hemodynamic patterns
were classified, as well as the presence of other associated
valvular heart diseases.?

Statistical analysis

Data distribution was assessed by histogram analysis
and by the Shapiro-Wilk test. Non-normal variables were
measured as median and interquartile range, whereas
Gaussian variables were measured as mean + standard de-
viation (SD). The agreement of results between methods
was checked using a Bland-Altman diagram. Comparisons
between different aortic stenosis (AS) patterns were per-
formed using analysis of variance and chi-square test (or
Fisher’s exact test, if appropriate), for continuous and cate-
gorical variables, respectively.

RESULTS

The sample consisted of 96 patients, 49 men, with a
non-Gaussian age distribution, and a median and inter-
quartile age range of 66.5 (56.5 to 72.8) years. As shown in
table 1, among the comorbidities, hypertension was found
in 78.1%, dyslipidemia in 38.1%, diabetes mellitus in 34.4%,
and coronary artery disease clinically diagnosed before
CAT in 18.8%. As for the etiology of the AVS, in 49% the
origin was degenerative, in 39.6% rheumatic, and in 8.4%
congenital, due to a bicuspid aortic valve.

J Transcat Intervent. 2023;31.e20230001
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Table 1. Baseline demographic and clinical characteristics

Characteristic

Age, years 66.5 (56.5+72.8)
Male 49 (52.0)
Hypertension 75 (78.1)
Diabetes mellitus 33(34.4)
Dyslipidemia 38 (38.5)
Coronary artery disease 18(19.1)
Asymptomatic 9(9.6)
Dyspnea 81 (86.1)
NYHA functional class
I 13(13.8)
1I 38(39.6)
111 35(36.5)
v 8(8.3)
Angina pectoris 53(56.4)
Syncope 8(8.3)
Etiology
Degenerative 48 (51.1)
Rheumatic 38(39.6)
Bicuspid 8(8.4)

Results expressed as mean * standard deviation or n (%).
NYHA: New York Heart Association.

As for the presence of symptoms of the classic AVS
triad presented by patients at the time of the CAT, 81
(84.4%) reported dyspnea, with 13 (13.8%) in NYHA
functional class (FC) I, 38 (39.6%) in FC II, 35 (36.5%) in
ECIII, and 8 (8.3%) in FC IV. Angina pectoris was described
in 53 (55.21%) of them, and a previous episode of syncope
in only 8 (8.3%). Syncope did not occur exclusively in any
of them, but six (6.3%) patients described simultaneous
onset of angina and syncope. Only nine (9.6%) of the total
were asymptomatic.

Analysis of cardiac catheterization results

The indication criterion for CAT was to assess the co-
ronary circulation with AVS already clinically diagnosed
in 55 (57%) of patients. In another 23 (24%) patients, the
primary diagnosis was CAD, and AVS was initially detec-
ted during CAT. In another 16 cases, there were previously
diagnosed valvar lesions associated with AVS, and the test
was requested for a complementary assessment of con-
comitant valvopathies and also to explore the coronary
circulation.

There was concomitant significant CAD (stenoses with
>50% reduction in luminal diameter) in 35 (37%) pa-
tients, 12 with a single-vessel pattern, 15 with a two-vessel
pattern, and 8 with a three-vessel pattern. When evalua-
ting the patients with indication for CAT due to CAD, to-
taling up 23 cases, the diagnosis was confirmed in only 16
(69.6%) of them, and AVS was, in fact, the main and only
anatomical disorder.

J Transcat Intervent. 2023;31:20230001

During the examination, the group presented with a
48mmHg (20 to 68mmHg) median peak gradient by CAT,
with 21 (22.3%) patients classified as having mild AVS, 20
(21.3%) as moderate, and 53 (56.4%) as severe. The median
ventricular end-diastolic pressure (DP)) of the group was
20mmHg (16 to 30mmHg). No complications directly rela-
ted to the procedure were recorded.

Analysis of echocardiography results

An echocardiographic evaluation was not possible due
to inadequate imaging in only four cases. In the remaining
92, 13 (14.1%) patients had mild AVS, 14 (15.2%) moderate,
and 65 (70.6%) severe. The peak gradient by ECHO had
values of 62+26mmHg, and the mean gradient by ECHO
had values of 41.7+18.2mmHg. The median LVEF was 60%
(52 to 65%). In the group, aortic valve area had a median
of 0.9cm? (0.7 to 1.2cm?) and indexed aortic valve area of
0.5cm?/m? (0.43 to 0.5cm?/m?).

The hemodynamic patterns of severe AVS detected in
66 patients were, in 58 (84.8%) of them, high gradient
and normal flow (classic form); in 4 (6.4%), low gradient
and flow, besides reduced LVEF; in 2 (3.2%), low gradient
and flow, but with preserved LVEF (paradoxical); and, in 4
(6.4%), low gradient, and normal flow, and also preserved
LVEE. In six (9.5%) of these critically ill patients, the hemo-
dynamic patterns remained undefined, due to inadequate
assessment of the ventricular outflow tract.

Comparative assessment of severity of aortic
valve stenosis

There was disagreement between both methods regar-
ding severity of the AVS in 30% of exams (Figure 1), with
a Spearman coefficient between valve area by ECHO and
peak gradient by CAT of -0.7 (p<0.001). The difference
between peak gradient by ECHO and peak gradient by CAT
was, on average, 10 mmHg (95%CI 58-38mmHg), with a
clear tendency to increase in a higher range of values and
the presence of several outliers (Figure 2).

Follow-up

Median follow-up was 19 months (10 to 34 months),
from enrollment by CAT date to last physician contact or
death. Only one patient received TAVI, as the procedure had
not yet been implemented at the time of the research in the
routine of the institution. Surgical replacement of the aortic
valve was performed in 47 patients, 9 with concomitant
myocardial revascularization. Mortality in the immediate
postoperative period (considering patients who did not
leave the ICU after the procedure due to complications)
was 17% (eight patients). In addition to the immediate
postoperative deaths, another 5 (18.5%) who underwent
surgery also died during the follow-up period, and another
14 (51.9%) died with no surgical treatment.
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Figure 1. Agreement and disagreement of severity of aortic valve
stenosis by estimating the valve area (echocardiography) and
peak transvalvular gradient (cardiac catheterization).
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DISCUSSION

An essential aspect of this article is to demonstrate that
the AVS severity assessment, as performed in the routine
of an eminently academic Cath Lab and Interventional Car-
diology Service in a tertiary hospital, clearly deviates from
the principles essentially formulated since the primordial
standardizations based on the theorizations of Gorlin et
al.® Actually, this hemodynamic assessment, performed
using CAT, was limited to the measurement of a peak-to-
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peak gradient, using a transvalvular pull-back of a single
catheter. Therefore, there was no record of simultaneous
pressures in the LV and aorta, i.e., with two catheters, one
in the LV and the other in the aorta. The mean transval-
vular gradient was also not measured, not even by over-
lapping the pressure curves obtained at different times in
the LV and the aorta. In addition, the systolic transvalvu-
lar flow rate was not computed, as recommended for the
application of the original formula by Gorlin et al.?

From this methodological finding grounded on the
data of the present study, it would perhaps be tempting
and plausible to conclude that an AVS severity assessment
based on CAT is no longer justified, i.e., it should be con-
sidered outdated and unnecessary, and CAT should be
relegated to a mere secondary role of diagnostic comple-
mentation (for example, detection of associated coronary
disease) given the wide availability of an echocardiographic
evaluation for this same purpose.

Although the conclusion described above may even be
based on current trends and with logistical implications, it
may be premature to carry it out, based on at least three
considerations. First, the echocardiographic method also
does not directly measure the valve area, which is calcula-
ted based on analogous hemodynamic principles. Second,
knowledge of the complex hemodynamic characteristics
of many patients with AVS is currently still unclear in
some respects, and there is still considerable uncertainty
regarding the assessment of its severity based on ECHO.
For example, the so-called paradoxical pattern is covered
with controversy over its prognostic significance, with re-
ports on its relative benignity in the clinical course of the
patient'” or reports on its association with a more ominous
prognosis.'® Third, although less susceptible to criticism
than invasive cath lab procedures, the echocardiography
evaluation is also debatable, as evidenced in the present
study, since the method is essentially not applied in ideal
conditions for the application of the principles of Gorlin
et al.? In fact, by positioning the echocardiographic trans-
ducer next to the middle left sternal border, the so-called
longitudinal parasternal projection is obtained, in which
the following were measured: outflow tract diameter, maxi-
mum velocity of the aortic anterograde transvalvular flow,
and time-velocity integral of the left ventricular outflow
tract. The application of these parameters in the continuity
equation, derived from the mass conservation law, allowed
the calculation of the aortic valve area that corresponded to
the estimated maximum velocity. The current guidelines do
not limit the use of CAT to the context of just a subsidiary
method, complementary to non-invasive ones, for explo-
ring the coronary circulation, but recommend it as fun-
damental in the characterization of valve disease when
there is uncertainty using non-invasive methods.

The analysis of the clinical characteristics of patients
included in the study showed that the convenience sam-
ple, by spontaneous demand, revealed the coexistence of
several comorbidities, namely, hypertension, dyslipidemia,

J Transcat Intervent. 2023;31.e20230001
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diabetes mellitus, and, also in a significant proportion, a
concomitant coronary artery disease. These characteristics
would be logically expected, in view of the relative longevity
(median age of 66.5 years) of patients in whom AVS is epi-
demiologically most pronounced today, and also of the fact
that, in a certain proportion (a quarter) of the cases, the
lesion valve had not been diagnosed before a hemodyna-
mic study whose clinical indication was precisely to clarify
the suspected diagnosis of obstructive coronary artery di-
sease. As for the basic etiology of AVS, although the past
rheumatic history has manifested itself in a considerable
fraction of cases, the clear predominance of degenerative
mechanisms observed in the present sample follows the
epidemiological tendency indicated in previous studies.'®
As indicated in old studies’ as in a recent update of the
natural history of AVS,® the earliest and most prevalent
symptom is usually exertional dyspnea, which correlates
well with a classic hemodynamic parameter - left ventri-
cular diastolic hypertrophy and dysfunction -through in-
creased LV end-diastolic pressure, which in this sample
had a median value of 20 mmHg. The high mortality rate
found in this sample of patients, both those treated sur-
gically and those who did not undergo surgery for multiple
reasons, should also be highlighted. This high mortality
occurred despite relatively preserved left ventricular sys-
tolic function in this group of patients.

When comparing the AVS severity assessments by
the two methods, it was observed that, proportionally,
more individuals with severe AVS were detected by ECHO
(69.2%), compared to those detected by CAT (56.4%). This
discrepancy becomes even more pronounced when one
considers that the severity criterion by CAT is based on a
transvalvular peak gradient > 50mmHg, whereas the se-
verity criterion by ECHO is based on a valve area <lcm?
With the recent increase in knowledge on the pathophy-
siology of AVS and the consequent unveiling of the com-
plex hemodynamic patterns in force,*1%315
cases in which there is severe AVS, i.e., reduced valve area,
have paradoxically reduced transvalvular gradient values.
However, a real disagreement in assessing AVS severity
by the two methods is evidenced by the dispersion of the
peak gradient values between CAT (despite measured with
the limitations mentioned above) and those estimated by
ECHO (also with the due reservations previously discus-
sed), according to the Bland-Altman diagram in figure 2.
Although the direct comparison of these values in the total
group is inherently difficult (Gaussian distribution by only
one of the methods), it is plausible to conclude that the re-
sults of this study highlight the need to improve the AVS
assessment, both by one method as by the other, to guide
the most complete diagnostic assessment and the best
therapeutic referral of patients.

With the exception of the hemodynamic patterns of
pseudo-severe AVS, all the other patterns described in
the literature®*'® were detected in the population sample
included in this study, highlighting the most classically

most of the
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recognized patterns of preserved LVEF and high transval-
vular gradient. Moreover, in a non-negligible percentage of
these severe cases, the hemodynamic patterns could not
be characterized due to technical difficulties in assessing
the ventricular outflow tract (9.5%). It is possible that the
non-identification of one of these patterns, or even the un-
der-detection of others, results from the methodological
limitations mentioned. However, the pathophysiological
understanding of the inherent hemodynamic complexity
of the AVS depends on subtle concepts that influence the
measurements themselves, such as, for example, the pres-
sure recovery phenomenon, studied in an in vitro model
and also in humans.'*'® Reported discrepancies between
the echocardiographic evaluation and magnetic resonance
imaging are also intelligible based on more sophisticated
concepts, such as energy dissipation associated with apical
aneurysm.”

Based on the conceptual and also analytical considera-
tions of the results of the present study, it becomes plausi-
ble to propose a study, which is currently underway at our
institution, aiming to methodologically improve the inva-
sive and echocardiographic evaluations of patients with
AVS, performed simultaneously, to resolve any discrepan-
cies found. This investigation, approved by the Institutio-
nal Research Ethics Committee, even demands the measu-
rement of the transvalvular ejection systolic flow, as well
as the pressures in the pulmonary circuit, which can bring
relevant subsidies to evaluate the effect of TAVI in the pa-
tients studied prospectively.?! Very likely, it will be possible
to find a link in surprising or even paradoxical results in
some cases, through strict observance of the precepts and
principles that should guide the invasive hemodynamic
evaluation of the AVS, including the determination of the
ventriculo-arterial impedance.™* However, it is also timely
to point out that, especially for less experienced interven-
tionists, the crossing of the catheter through the stenotic
valve is not devoid of risks, including calcium embolization.
Recent studies conducted during TAVI indicate this high
risk of calcium embolization, although the importance of
these complications in causing stroke and dementia is con-
troversial.” Therefore, safety standards that should prevail
in environments such as the Cath Lab, to protect patients,
have been adequately pointed out in a recent publication.*
Finally, it is instructive to observe how, alongside the signi-
ficant scientific and technological achievements of the past,
such as the use of Swan-Ganz catheters to facilitate access
to the pulmonary circulation,” other recent advances have
also been made. The example is the recently proposed AVS
assessment in a non-invasive way, consisting of computed
tomography angiography in patients considered at low risk
of coronary obstruction associated with the respective me-
asurement of the calcium score.*

The main limitation that prevents a more adequate
comparison of AVS severity assessments is the fact that
both methods having been applied under non-ideal condi-
tions. They were also not performed simultaneously, which
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may have contributed to the dispersion of results, although
there are reports in the literature that this factor does not
represent, in itself, the cause of discrepancies between
non-concomitant catheter and Eco-Doppler assessments.?
Before perfecting the application of each method, perhaps
it is necessary to recognize how difficult it is to establish
the meaning of a correlation and an agreement between
measurements of biological variables.?”

CONCLUSION

The present study clearly showed that the aortic valve
stenosis severity assessment, as routinely practiced in the
cath lab of an academic institution, does not follow the fun-
damentally advocated principles for applying the formula-
tion by Gorlin et al. As the severity estimation using the
echocardiographic method is also subject to criticism, the
discrepancies found cannot be explained in a simple way,
and it is necessary to improve the evaluation of aortic valve
stenosis, especially when considering the current clinical
and hemodynamic complexity that many patients face.
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