where the other categories all relate to
myocyte necrosis due to vascular obstruc-
tion, whether spontaneous or iatrogenic.
Indeed, we are trying to pound a square
peg into a round hole.

The Oxford English Dictionary
defines “infarction” as “the action of
stuffing up” (from the Latin root mean-
ing “to stuff up or obstruct”), with the
word now defined as “morbid condi-
tions of the tissues resulting from
obstruction of the circulation.” We
feel by keeping with the original
sense of the word and limiting the
use of the term “myocardial
infarction” to situations where there is
clearly an obstructed coronary artery, we
would harmonize the term with unequiv-
ocal physiology, guide our choice of
diagnostic and therapeutic pathways, and
avoid inappropriate clinical diagnoses
which create epidemiologic as well as
coding and billing confusion. We pro-
pose the collection of conditions and sit-
uations which result in troponin release
without an obstructed coronary artery be
labeled Troponin Release Without Vas-
cular Obstruction. Type 1, 4a, 4b, 4c, and
5 myocardial infarctions would be man-
aged with the usual panoply of diagnostic
imaging, evidence-based therapies, and
interventions, while given the multitude
of possible causes of Troponin Release
Without Vascular Obstruction ranging
from renal insufficiency to Takotsubo
syndrome, interventions (if any) which
may improve the worsened outcome in
these settings will likely vary greatly
and usually have little to do with lipids
or platelet-fibrin thrombi. By not classi-
fying these causes of troponin release
as myocardial infarctions, patients
may not be mislabeled as having coro-
nary disease, and we will improve cod-
ing, avoid inappropriate therapies, and
redirect investigation into improved
outcomes.
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Reply to “Comparison N
of Accuracy of Left
Atrial Area and Volume
by Two-Dimensional
Transthoracic
Echocardiography
Versus Computed
Tomography”

Check for
Updates

In their interesting study, Arsanjani
et al' reported that left atrial (LA) vol-
ume, estimated by 2-dimensional echo-
cardiography (2D-E) using the biplane
area-length method, showed larger dis-
crepancies than 4-chamber LA area
when compared to the corresponding
multi-detector computed tomography
(MDCT) measurements. They conclude
that LA volume determination is less
reliable than direct LA area tracing for
the estimation of LA size by 2D-E, sug-
gesting a revisitation of current ASE
guidelines.”

We believe that these conclusions
should be considered with caution.
Firstly, the agreement between 2D-E
and other imaging techniques for the
assessment of LA size has been exten-
sively studied, with evidence showing
that the magnitude of the discrepancies
increases passing from comparisons
of linear measurements (e.g., antero-
posterior LA diameter)™* to those of
areas and volumes.” ' Interpreting this
expected increase as poor reliability of
volumetric measurements is question-
able, as it simply reflects the effect of
error propagation, a rule by which lin-
ear measurement errors are amplified
when areas and particularly volumes
are estimated.® This effect is evident
when the area-length formula is used,
as this method directly combines LA
areas and length to estimate LA vol-
ume.” In this view, performing compar-
isons among discrepancies in cm” and
ml, even if expressed as per cent differ-
ences, may be misleading.

Secondly, it must be pointed out that
a different agreement between 2D-E
and MDCT for the estimation of LA
volume and LA area does not necessar-
ily translate into differences in the
clinical utility between the 2 LA
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measures. The concordance with a gold
standard technique bears little relation
with feasibility, reproducibility, diag-
nostic value, and prognostic perfor-
mance, which mostly determine the
clinical value of echocardiographic
indexes. Accordingly, LA volume mea-
surement by 2D-E was shown to be
highly feasible and reproducible in
many different populations,””'" and
even in the study by Arsanjani et al’
showed a good interobserver variability
(7.1%). From a diagnostic point of
view, the simple observation of good
agreement between the values of 4-
chamber LA area measured by 2D-E
and MDCT has doubtful clinical utility,
since 4-chamber LA area — irrespective
of the technique used — has intrinsic
limitations as a measure of LA size,
resulting from the difficulty to account
for the asymmetric LA shape using a
single-plane measure.'” Consistently
with these limitations, 2D-E LA vol-
ume is superior to LA area as a predic-
tor of LV diastolic dysfunction'’ and
for the estimation of LA enlargement
as identified by three-dimensional
echocardiography.'” In this context, the
use of LA area for the categorical
assessment of LA size yields a high risk
of underestimation, with misclassifica-
tion rates up to 70%."”

Thirdly, similar considerations can be
made for the use of LA size as a prog-
nostic marker. The clinical utility of LA
volume for the prediction of cardiovas-
cular outcome was established by a
number of studies, both in general and
referral populations,'®~'? with robust
evidence of more accurate stratification
of thromboembolic risk and better prog-
nostic value when compared to LA
area.’0?? Among these studies, the
authors cite an important Mayo Clinic
paper where LA volume index outper-
formed LA area for the prediction of
outcome in a group of 317 patients in
sinus rhythm followed for a median of
3.5 years.”’ They argue that the differ-
ence in prognostic performance between
LA area and LA volume in that analysis
was modest (area under the curve
0.64 vs 0.71). Even assuming that such
difference can be arbitrarily considered
small, these values only refer to a single
component of prognostic performance,
i.e., discrimination. In that study, LA
volume showed the strongest indepen-
dent prognostic value for the prediction
of the clinical endpoint, with a 6.6-fold


http://refhub.elsevier.com/S0002-9149(19)30499-0/sbref0001_23928
http://refhub.elsevier.com/S0002-9149(19)30499-0/sbref0001_23928
http://refhub.elsevier.com/S0002-9149(19)30499-0/sbref0001_23928
http://refhub.elsevier.com/S0002-9149(19)30499-0/sbref0001_23928
http://refhub.elsevier.com/S0002-9149(19)30499-0/sbref0002_23928
http://refhub.elsevier.com/S0002-9149(19)30499-0/sbref0002_23928
http://refhub.elsevier.com/S0002-9149(19)30499-0/sbref0002_23928
http://refhub.elsevier.com/S0002-9149(19)30499-0/sbref0003_23928
http://refhub.elsevier.com/S0002-9149(19)30499-0/sbref0003_23928
http://refhub.elsevier.com/S0002-9149(19)30499-0/sbref0003_23928
http://refhub.elsevier.com/S0002-9149(19)30499-0/sbref0003_23928
https://doi.org/10.1016/j.amjcard.2019.04.040
http://crossmark.crossref.org/dialog/?doi=10.1016/j.amjcard.2019.05.003&domain=pdf

462

increased risk among patients with
severely enlarged LA volume as com-
pared to those with normal LA volume,
and with higher significance than LA
area. Moreover, a graded relationship
between the degree of LA enlargement
and risk of events was only evident for
LA volume and not for LA area. This
finding was also successively confirmed
by our group in a study on patients aged
>50 years, in sinus rhythm and referred
for a general consultation, where only
LA volume and particularly peak atrial
longitudinal strain showed a graded
association with the risk of cardiovascu-
lar events.”' In this regard, it should also
be pointed out that the assessment of LA
function using 2-dimensional strain
imaging provides important prognostic
information, independent of LA size.”

Lastly, a major issue for the prac-
tical applicability of LA size meas-
urements is the need of adequate
normality ranges. To date, evidence
provides robust normative data for
LA volume, both as an absolute mea-
sure and after indexation to body sur-
face  area.”?*% Moreover, the
currently recommended upper normal
value of 34 mL/m? is consistent with
the American Society of Echocardi-
ography/European  Association  of
Cardiovascular Imaging guidelines
for the evaluation of diastolic func-
tion”® and has been prognostically
validated in several prospective stud-
ies.?’~%° On the other hand, normal-
ity data for 2D-E LA area are
relatively scarce. Only one study
reported reference ranges for 4-cham-
ber and 2-chamber LA areas,
obtained in a population of relatively
young (mean age 45.8 years) healthy
volunteers.” This paucity of data rep-
resents a relevant problem to identify
and grade LA enlargement by mea-
surement of LA area.
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