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ABSTRACT

Introduction and objectives: Up to 4% of patients with acute chest pain, normal electrocardiogram, and
negative troponins present major adverse cardiac events as a result of undiagnosed acute coronary
syndrome. Our aim was to compare the diagnostic performance of multidetector computed tomography
and exercise echocardiography in patients with a low-to-intermediate probability of coronary artery
disease.
Methods: We prospectively included 69 patients with acute chest pain, normal electrocardiogram, and
negative troponins who underwent coronary tomography angiography and exercise echocardiography.
Patients with coronary stenosis > 50% or Agatston calcium score > 400 on coronary tomography
angiography or positive exercise echocardiography, or with inconclusive results, were admitted to rule
out acute coronary syndrome.
Results: An acute coronary syndrome was confirmed in 17 patients (24.6%). This was lower than the
suspected 42% based on coronary tomography angiography (P < .05) and not significantly different than
the suspected 29% based on the results of exercise echocardiography (P = .56). Exercise echocardiography
was normal in up to 37% of patients with pathological findings on coronary tomography angiography. The
latter technique provided a higher sensitivity (100% vs 82.3%; P = .21) but lower specificity (76.9% vs 88.4%;
P =.12) than exercise echocardiography for the diagnosis of acute coronary syndrome, although without
reaching statistical significance. Increasing the stenosis cutoff point to 70% increased the specificity of
coronary tomography angiography to 88.4%, while maintaining high sensitivity.
Conclusions: Coronary tomography angiography offers a valid alternative to exercise echocardiography for
the diagnosis of acute coronary syndrome among patients with low-to-intermediate probability of coronary
artery disease. A combination of both techniques could improve the diagnosis of acute coronary syndrome.
© 2014 Sociedad Espaiiola de Cardiologia. Published by Elsevier Espaiia, S.L.U. All rights reserved.

Evaluacion del dolor toracico agudo mediante ecocardiografia de ejercicio
y tomografia computarizada multidetectores

RESUMEN

Introduccion y objetivos: Un 4% de los pacientes con dolor toracico agudo y troponinas y electro-
cardiograma normales presentan eventos cardiacos adversos como consecuencia del sindrome coronario
agudo no diagnosticado. El presente estudio compara la utilidad diagndstica de la tomografia cardiaca y
el ecocardiograma de ejercicio en pacientes con probabilidad baja-intermedia de enfermedad coronaria.
Meétodos: Se incluyod prospectivamente a 69 sujetos con dolor tordcico agudo y troponinas y
electrocardiograma normales a los que se realizdé una tomografia cardiaca y un ecocardiograma de
ejercicio. Los pacientes con al menos una lesion > 50% o una puntuacion de calcio de Agatston > 400 en la
tomografia cardiaca, ecocardiograma de ejercicio positivo o con resultados no concluyentes ingresaron
para completar estudio.

Resultados: El sindrome coronario agudo se confirmé en 17 casos (24,6%), cifra inferior al 42%
sospechado segin los hallazgos de la tomografia cardiaca (p < 0,05) y no significativamente diferente del
29% sospechado por el ecocardiograma de ejercicio (p = 0,56). El ecocardiograma de ejercicio fue normal
en el 37% de los casos con tomografia cardiaca patoldgica. La tomografia cardiaca proporcioné una
sensibilidad superior (el 100 frente al 82,3%; p = 0,21) pero una especificidad inferior (el 76,9 frente al
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88,4%; p =0,12) que el ecocardiograma de ejercicio, aunque sin significacion estadistica. Un valor de
corte de estenosis coronaria del 70% mejor6 la especificidad de la tomografia cardiaca al 88,4%
manteniendo la sensibilidad del 100%.

Conclusiones: La tomografia cardiaca es una alternativa valida al ecocardiograma de ejercicio para el
diagnostico de sindrome coronario agudo en pacientes con probabilidad baja-intermedia de enfermedad
coronaria. La combinacién de ambas técnicas podria mejorar el diagnoéstico.

© 2014 Sociedad Espafiola de Cardiologia. Publicado por Elsevier Espaiia, S.L.U. Todos los derechos reservados.

Abbreviations

ACS: acute coronary syndrome
CAD: coronary artery disease
MDCT: multidetector computed tomography

INTRODUCTION

The absence of electrocardiographic signs of ischemia or
myocardial necrosis markers is common in patients with chest
pain and acute coronary syndrome (ACS). Stratification based on
clinical parameters has limited usefulness in the diagnosis and
prognosis of these patients.!? Up to 60% of patients admitted for
study do not have ACS.? Furthermore, ACS is misdiagnosed in up to
4% of patients with ACS, who are mistakenly discharged.? In this
group of patients, the mortality or infarction rate may be 3% per
month and up to 4.8% at 6 months.” For this reason, chest pain units
have been implemented and protocols established to expedite the
diagnosis of these patients.® These protocols include the perfor-
mance of noninvasive techniques such as stress testing, exercise
echocardiography, or myocardial perfusion imaging, which detect
hemodynamically significant lesions by demonstrating ischemia
inducible by stress.”® However, these techniques have limited
usefulness due to their low diagnostic sensitivity, which makes it
difficult to definitively rule out ACS in the emergency department.”!°
Noninvasive coronary angiography using multidetector computed
tomography (MDCT) has also been used to rule out ACS in the
emergency department.!!~'* The information provided by MDCT is
fundamentally anatomical and indicates the presence and extent of
coronary artery disease (CAD). However, the information provided by
ischemia detection tests is functional. This study compared the
diagnostic performance of MDCT to that of exercise echocardiography
in patients with suspected ACS and a low-to-intermediate probability
of CAD.

METHODS
Study Patients

The characteristics of the chest pain unit in our hospital have
been previously described.> The unit applies a diagnostic protocol
to assess patients with nontraumatic chest pain, according to the
guidelines of the Spanish Society of Cardiology.'®

This study consecutively included patients without a history of
cardiac disease who attended the emergency department with
typical or atypical angina during working hours between Tuesday
and Friday in 2008. Only patients with a negative troponin level
within 6 h of pain onset and no electrocardiographic signs of
ischemia were included. These patients are typically considered
candidates for exercise stress testing. The study also included
patients older than 35 years who had a pretest probability of CAD

greater than 10% according to the nomograms developed by
Pryor et al.'® Figure 1 shows the patient selection flowchart.
Exclusion criteria were contraindications to MDCT, such as
irregular heart rhythm, kidney failure (creatinine > 1.3 mg/dL),
anaphylactic reaction to iodine contrast, contraindications to beta
blockers, and contraindications to exercise testing.

Study Protocol

Eligible patients underwent MDCT and exercise echocardiog-
raphy. Exercise echocardiography was performed first in 90% of
patients to avoid the negative chronotropic effect of the beta
blockers needed for MDCT. Patients with negative results were
discharged except when the consultant cardiologist decided to
admit the patient for catheterization due to the character and
persistence of chest pain. A presumptive diagnosis of ACS was
established in patients with a positive exercise echocardiogram
and in patients with positive MDCT, defined as the presence of at
least 1 coronary lesion with stenosis > 50% or an Agatston score
>400. All these patients were included in the study and underwent
treatment. During admission, all included patients underwent
cardiac catheterization except for 3 patients who were excluded by
the attending physician. Patients with inconclusive results on
MDCT or exercise echocardiography were considered to have
positive results for the purposes of statistical analysis. The study
was approved by the hospital’s ethics committee and all patients
signed their informed consent.

Multidetector Computed Tomography Angiography

A 64-slice scanner (Sensation 64, Siemens Medical Solutions;
Forchheim, Germany) was used. Patients with a heart rate
> 65 were treated with beta blockers. Firstly, the Agatston calcium
score was calculated by acquiring low-resolution images without
contrast at a slice thickness of 3 mm. Angiography was not
performed in patients with chest pain and a documented Agatston
score > 400 due to the difficulty of interpreting the coronary lumen
and the high prevalence of myocardial ischemia.!” The remaining
patients were administered 400 g of sublingual nitroglycerin.
After administration of a bolus of 80 (10) mL of contrast (Ilomeron
400®, Rovi), angiography was performed at a trigger threshold of
120 HU in the ascending aorta. Acquisition parameters were as
follows: collimation, 64 mm x 0.6 mm; rotation time, 370 ms
(equivalent to a time resolution of 185 ms); tube voltage, 120 kV;
and effective tube current, 550 mA-850 mA. Dose-modulation
techniques were used and image acquisition was optimized
between 30% and 70% of the RR interval.

Subsequently, cardiac volume was reconstructed at a slice
thickness of 0.75 mm and with an increase of 0.4 mm between
slices at 60%, 65%, 70%, and 75% of the RR interval. Images were
interpreted using the Circulation® software package (Siemens;
Erlangen, Germany), which allows volumetric and multiplanar
reconstructions and maximum-intensity projections.

Each study was jointly evaluated by an experienced radiologist
and an experienced cardiologist, who together determined the
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CPU patients (2008)
n = 4567

Patients attended between 8:00 AM and 2:00 PM

ACS ruled out
n =449

2nd positive
troponin test
n =24

Pain or ECG abnormalities
n=12

Patients assessed

n=

History of CHD
n =220

395

Pretest risk <10%
n=100

Eligible patients

Arrhythmias n = 2
Poor adjustment to treadmill n = 2
Kidney failure n = 1

n=75

Refused participation
n=1

Patients included

n =69

Figure 1. Patient selection flowchart. ACS, acute coronary syndrome; CAD, coronary artery disease; CPU, chest pain unit; ECG, electrocardiogram; NSTEACS, acute
coronary syndrome without ST segment elevation; STEACS, acute coronary syndrome with ST segment elevation.

presence of luminal area stenosis < 50% or > 50%, nonassessable
segments, and the cause of nonassessment (motion artifact or
severe calcification). Differences of opinion were resolved by a
third observer. The mean interpretation time was 18(8) min.

Exercise Echocardiography

Patients underwent symptom-limited treadmill exercise
testing using the Bruce protocol under electrocardiographic
monitoring using a Vivid 7 ultrasound system (General Electric)
equipped with an exercise protocol. Images were acquired at
baseline, immediately after the test, and during recuperation in
parasternal long-axis and parasternal short-axis views and in
2-chamber and 4-chamber views. An echo enhancer (Sonovue®,
Rovi, Madrid, Spain) was only used to improve endocardial border
delineation in the case of a suboptimal acoustic window. The
studies were evaluated by an experienced echocardiologist,
without access to the results of other tests, according to the
17-segment model proposed by the American Heart Association.
The myocardial wall motion study was considered positive in the
presence of segmental wall-motion abnormalities at baseline or
when induced by exercise in at least 2 adjacent segments.'®

Due to the exploratory nature of this study, the overall result of
exercise echocardiography was considered positive when at least
of the 3 components (clinical suspicion, electrocardiographic
changes, and wall-motion abnormalities) was positive. The study
was considered inconclusive when the wall-motion study was not
conclusive, a metabolic equivalents score of 6 was not reached, or
85% of the predicted maximum heart rate was not achieved.

Definition of Acute Coronary Syndrome

Acute coronary syndrome was confirmed by the presence of
typical or atypical angina plus one of the following characteristics:
presence of coronary lesions with > 70% stenosis determined by
cardiac catheterization; ischemia induced in a diagnostic test other
than exercise echocardiography; or the presence of cardiac death,
acute myocardial infarction, or need for revascularization at
6-month follow-up.'®

Statistical Analysis

Continuous variables are described as mean (standard devia-
tion). Between-groups comparisons were performed using the
Student t test for continuous variables and the chi-square test for
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discrete variables using Yates correction as needed. A P value < .05
was used as a cutoff for statistical significance.!®

RESULTS

Table 1 shows the characteristics of the 69 patients. The mean
pretest probability of CAD was 24% (16%): 26% (15%) in men and
17% (20%) in women; P <.05. A final diagnosis of ACS was
established in 17 patients (24.6%) and in 16 of these patients the
diagnosis was based on the presence of typical or atypical angina
and coronary stenosis greater than 70% on cardiac catheterization.
In addition, 1 case of sudden death was recorded during follow-up
in a patient with a lesion of 60% on cardiac catheterization.

Multidetector Computed Tomography Angiography Findings

In 40 patients (58%), MDCT was normal or showed no
significant lesions (stenosis < 50%). Multidetector computed
tomography was positive in 27 (39.1%) patients: 22 had > 50%
stenosis and 5 had an Agatston score > 400. In 2 patients (2.9%)
> 1 proximal or middle coronary segment could not be assessed
due to motion artifacts. Thus, based on MDCT, a presumptive
diagnosis of ACS was established in 29 (42%) patients. All the
patients with stenosis > 50% on MDCT had an Agatston score > 0.
In addition, 4 of the 5 patients with an Agatston score > 400 had
ACS with coronary stenosis > 70% on cardiac catheterization. One
patient with a calcium score = 0 and a coronary segment that could
not be assessed had a severe lesion in this segment on cardiac
catheterization.

Exercise Echocardiography Findings

Exercise echocardiography was negative in 49 (71%) patients,
positive in 17 (24.6%), but inconclusive in 3 (4.3%) due to poor
image quality or the patient achieving 85% of the predicted
maximum heart rate. Table 2 shows the characteristics of exercise
echocardiography. Based on the results of exercise echocardiogra-
phy, ACS was suspected in 20 (29%) patients.

Table 1
Clinical Characteristics of the Study Population (No.=69)

Age, mean (SD) y 61.27 (11.25)

Pretest probability, mean (SD), % 23.9(16)
Body surface area, mean (SD), m? 1.83 (0.2)
Male sex 44 (63.8)
Diabetes mellitus 6 (8.7)
Dyslipidemia 40 (58)
Hypertension 46 (66.7)
Family history of CAD 20 (29)
Smoking 35 (50.7)
Typical angina 40 (58)
Atypical angina’ 29 (42)
Statins at discharge 17 (24.6)
Beta blockers at discharge 23 (33.3)
ACE inhibitors at discharge 17 (24.6)
ARB at discharge 5(7.2)

ACE, angiotensin-converting enzyme; ARB, angiotensin-receptor blockers;
CAD, coronary artery disease; SD, standard deviation.
Data are expressed as No. (%) or mean (standard deviation).

" Atypical angina is defined as chest pain with angina-like characteristics
according to its location, characteristics, and duration, not alleviated by
nitroglycerin, and unrelated to classic precipitating factors.

Table 2
Characteristics of Exercise Echocardiography
Exercise intensity, mean (SD), METs 84 (2.2)
Maximum HR, mean (SD), % 91 (12)
Prior treatment with beta blockers 7 (10.1)
Double product, mean (SD) 25 555 (5401)
Tests with < 6 METs 5(7.2)
Tests with submaximal HR (< 85%) 3 (4.3)
ST-T abnormalities at baseline echocardiography 4 (5.8)
Abnormalities at baseline ECG 1(1.4)
Symptoms-limited stress test 68 (98.6)
Poor adjustment to treadmill 1(1.4)
Results
Electrocardiographically positive 17 (24.6)
Clinically positive 8(11.6)
Echocardiographically positive 8(11.6)
Inconclusive 3 (4.3)

ECG, electrocardiogram; HR, heart rate; MET, metabolic equivalent; SD, standard
deviation.
Data are expressed as No. (%) or mean (standard deviation).

Diagnosis of Acute Coronary Syndrome

Figure 2 shows the relationship between the diagnostic tests
and the diagnosis of ACS. Acute coronary syndrome was correctly
ruled out in all patients with a normal MDCT. The exercise
echocardiogram was positive in 1 of these patients and inconclu-
sive in another. However, of the 29 patients with positive or
inconclusive MDCT, exercise echocardiography was positive in
16 patients (55.2%), negative in 11 (37.9%), and inconclusive in 2. A
final diagnosis of ACS was confirmed in 58.6% of suspected cases of
ACS by MDCT and in 66.7% of suspected cases of ACS by exercise
echocardiography (P=.56). Acute coronary syndrome was con-
firmed in 14 of the 17 patients with positive exercise echocardi-
ography but in none of the 3 patients with inconclusive findings.
Exercise echocardiography was negative in 3 patients with ACS.
Figures 3 and 4 show 2 examples of concordance between negative
MDCT and positive cardiac catheterization and exercise echocar-
diography.

Using a > 50% stenosis cutoff value, the sensitivity of MDCT was
greater than that of exercise echocardiography in detecting ACS in
this population (100% vs 82.3%; P>.05), but its specificity was
lower (76.9% vs 88.4%: P>.05) (Table 3). Notably, when the
stenosis cutoff value was raised to > 70% in the retrospective
analysis, the specificity of MDCT increased to that of exercise
echocardiography (88.4% with both techniques) while maintaining
100% sensitivity. Separate analysis of the 3 exercise echocardiog-
raphy components showed the low sensitivity but high specificity
of clinical suspicion and inducible ventricular wall-motion
abnormalities in detecting ACS. The assessment of electrocar-
diographic abnormalities alone during exercise showed acceptable
values of sensitivity and specificity (82.3% and 80.8%, respectively),
but a low positive predictive value (58.3%). The diagnostic accuracy
of exercise echocardiography was slightly higher than that of
MDCT using a 50% stenosis cutoff value (Table 3).

Treatment and Follow-up

Cardiac catheterization was performed at admission in
29 patients. In 26 of these patients, the procedure was performed
because of positive results of either exercise echocardiography or
MDCT, or both. The attending clinical cardiologist also ordered
cardiac catheterization procedures in 3 patients with normal test
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69

patients

MDCT (+)
n=27

No ACS
n=2

=]

Echo (+)
n=15

Echo (+
n=1

Echo NC )

n=2

MDCT (NC)

N

Echo (+)
n=1

Echo (NC)
n=1

Figure 2. Results of multidetector computed tomography and exercise Echocardiogram for acute coronary syndrome. ACS, acute coronary syndrome; +, positive;
-, negative; Echo, echocardiography; MDCT, multidetector computed tomography; NC, not conclusive.

Figure 3. Multidetector computed tomography. Curved multiplanar reconstructions of the right coronary artery (A), left anterior descending artery (B) and
circumflex artery (C) showing significant coronary lesions in the 3 vessels confirmed by cardiac catheterization (lower line) in a patient with negative exercise

echocardiogram.

results who had recurrent chest pain, and rejected the use of
cardiac catheterization in 3 patients with lesions > 50% on MDCT
and normal exercise echocardiography.

During admission, 12 patients underwent revascularization. All
12 patients had positive MDCT, 11 had positive exercise
echocardiography, and 1 had negative exercise echocardiography.
One sudden death was recorded at 5 months in a patient with a
lesion > 70% on MDCT, negative results on exercise echocardiog-
raphy, and 60% stenosis on cardiac catheterization. In addition,
2 patients with an initial diagnosis of ACS underwent urgent
revascularization, 1 of whom initially received medical treatment.

At 4-year follow-up, the other patient underwent angioplasty for a
severe (50%) lesion on initial MDCT. The lesion was not responsible
for the initial ACS.

DISCUSSION

This study provides several noteworthy results. A normal MDCT
or coronary stenosis < 50% on MDCT excluded ACS in a population
with a nonnegligible prevalence of CAD (24.6%). The high
sensitivity of MDCT contrasts with its modest specificity of
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Figure 4. Curved multiplanar reconstructions (A and B) and volumetric reconstructions (C) in a patient with mixed lesion with severe stenosis in the left anterior
descending artery confirmed by cardiac catheterization (D). End-systolic frame on exercise echocardiography shows a dyskinetic area at the apex (arrows)

inducible with exercise (E), which is not present at rest (F).

Table 3

Diagnostic Value of Exercise Echocardiography and Multidetector Computed Tomography

Sensitivity, % (CI95%)

Specificity, % (CI95%)

NPV, % (CI95%) PPV, % (CI95%) Accuracy, % (C95%)

Exercise echocardiography

Overall result 82.3 (56.5-96.0) 88.4 (76.5-95.6)

93.9 (83.1-98.6) 70.0 (45.7-88) 86.9 (78.9-94.9)

92.3 (81.4-97.8)

82.8 (70.5-91.4) 63.6 (30.9-88.8) 79.7 (70.2-89.2)

(
Clinically positive 41.2 (18.5-67.0)
(

Positive ECG 82.3 (56.5-96.0) 80.8 (67.5-90.4)

93.3 (81.7-98.5) 58.3 (36.7-77.9) 81.1 (71.9-90.3)

Positive wall motion 47.1 (23.0-72.1) 94.2 (84.0-98.7)

84.5 (72.6-92.6) 72.7 (39.0-93.6) 82.6 (73.6-91.5)

MDCT > 50% 100.0 (80.3-100.0) 76.9 (63.2-87.5) 100.0 (91.1-100.0) 58.6 (38.9-76.5) 82.6 (73.6-91.5)
MDCT > 70% 100.0 (80.3-100.0) 88.4 (76.5-95.6) 100.0 (92.2-100.0) 73.9 (51.6-89.7) 91.3 (84.6-97.9)

95%Cl, 95% confidence interval; ECG, electrocardiogram; MDCT, multidetector computed tomography; NPV, negative predictive value; PPV, positive predictive value.
P value not significant (>.05) for all comparisons between the overall results of exercise echocardiography and multidetector computed tomography using a cutoff value of

50% or 70%.

76.9%, which is significantly less than the 88.4% provided by
exercise echocardiography. As expected, there were great dispar-
ities between the 2 tests. Up to 37% of patients with positive MDCT
had a normal exercise echocardiogram and only a minority of these
patients (3 patients in our study) had ACS. In contrast, the majority
of the 17 patients with positive exercise echocardiography had
significant lesions on MDCT (15 patients); the lesions were
confirmed by cardiac catheterization in 13 of these patients,
leading to a final diagnosis of ACS.

The presence of significant CAD in individuals at risk can be
detected by MDCT even before the onset of symptoms.'®?°
Recently, several multicenter trials have evaluated MDCT vs
conventional diagnostic strategies in patients with a low-to-
intermediate risk of ACS.'>"'* Overall, the results suggest that
MDCT is a faster and equally safe alternative to conventional
clinical management. A normal MDCT indicates an almost
negligible risk of adverse cardiac events. However, it should be
noted that the prevalence of ACS or significant CAD in these studies

was very low, ranging between 3.5% and 8%. Under these
conditions, the negative predictive value of the techniques is very
high. In our study, however, the prevalence of ACS reached 24.6%
and yet MDCT maintained its high negative predictive value.
Controversy exists regarding the benefit of the technique in
relation to its cost-effectiveness. Goldstein et al'* demonstrated a
net profit in the use of MDCT vs rest-stress myocardial perfusion
imaging. However, Hoffman et al'® found no significant differences
between MDCT and a conventional approach when the choice of
test was decided by the physician. All studies have shown that the
use of MDCT leads to a higher percentage of early discharge and
reduced stay in the emergency department, thereby potentially
reducing costs. However, as found in our study, MDCT has low
diagnostic specificity and may lead to an increase in the number of
functional tests subsequently performed.'® In this regard, our
study found that the use of a 50% coronary stenosis cutoff value led
to a presumptive diagnosis of ACS. This percentage is less than the
70% cutoff value required on coronary angiography, although
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previous studies have shown that luminal area stenosis 50% on
MDCT is equivalent to a luminal diameter stenosis of 70%
on catheterization. Another factor determining the low specificity
was the high percentage of extensive coronary calcification, which
occurred in 13% of our patients and is associated with the
overestimation of luminal stenosis.?! Some of these factors can be
corrected, as shown by the fact that raising the cutoff value to
> 70% on MDCT to establish suspected ACS increases specificity
to 88%, while maintaining sensitivity at 100%.

In addition to its added prognostic value,?? exercise echocardi-
ography has been proposed as a useful tool in the emergency
department to rule out ACS.?> Similar to the results of rest-stress
myocardial perfusion imaging studies, a nonnegligible percentage
of patients (10 out of 49; 20%) with a negative exercise
echocardiogram had significant CAD on MDCT, although only
3 of the 49 (6.1%) patients had a final diagnosis of ACS. In our series,
only 1 patient with negative MDCT and without a final diagnosis of
ACS had a positive exercise echocardiogram. This shows the high
specificity of a positive result on exercise echocardiography, which
is superior to that obtained with stress nuclear imaging.?*
However, in our study, the induction of wall-motion abnormalities
on exercise echocardiography provided a level of sensitivity that
was lower than previously reported levels. One of the factors that
may have influenced this difference was the high percentage of
patients with single-vessel disease, in which the technique has
been recognized to have limited sensitivity. Finally, we did not
evaluate wall motion during peak exercise, which has also been
shown to improve the diagnostic sensitivity of the technique.”®

In patients with acute chest pain, a balanced but robust strategy
should be adopted to prevent errors in the detection of ACS, but
without increasing the complexity and cost of screening. In this
sense, a reasonable strategy would be to use the techniques in
combination. The high sensitivity provided by MDCT is a good
reason to use it in the first instance, whereas echocardiography
could be reserved for those cases with anomalous or inconclusive
results on MDCT, with the aim of reducing false-positive results.
This strategy would significantly increase the total number of tests
performed (30% according to our study), which would potentially
increase the costs of the diagnostic strategy, although ACS would
not be detected in a small percentage of patients (4.3% in our
study). It remains to be seen whether this strategy can provide
clinical benefits and advantages regarding its cost-effectiveness
in clinical practice. Furthermore, MDCT does not appear to be an
appropriate test in patients with known CAD or with classic
contraindications such as kidney failure or atrial fibrillation, which
are frequent in clinical practice and limit the applicability of the
technique. Neither does MDCT seem to be an ideal test in patients
with a very low probability of CAD, particularly in very young
women, in whom the risk of radiation exposure exceeds the
probability of having ACS.

The ROMICAT (Rule Out Myocardial Infarction Using Computer
Assisted Tomography) study found that only 1 out of 31 patients
with a final diagnosis of ACS had noncalcified plaque, although this
important finding was not highlighted in the study. A recent study
compared the Agatston score in 225 patients with chest pain in the
emergency department, who had a significant (9%) prevalence of
CAD on MDCT. A calcium score = 0 was found in 133 patients (59%),
of whom 2 (1.5%) had significant CAD.%® There is also evidence that
an Agatston score = 0 has high negative predictive value of adverse
cardiac events at follow-up.?” In our series, all patients with ACS
except one had an Agatston score > 0 on MDCT. The exception was
a 74-year-old man with a severe lesion in the middle portion of the
circumflex artery, which was not evaluable on MDCT due to the
presence of a wall-motion artifact. Based on published studies,
several scientific societies have suggested that an Agatston
score = 0 could be sufficient to rule out ACS, particularly in

patients at low pretest risk. Although the absence of coronary
calcification makes ACS highly unlikely as the cause of chest pain,
an Agatston score = 0 cannot definitively rule out ACS in a patient at
high risk of CAD, as has sometimes been demonstrated.

Limitations

Our study has important limitations. Firstly, the patient sample
was small and catheterization was not performed in all patients.
Therefore, the sensitivity and specificity values reported should be
taken with caution. Furthermore, as shown in Figure 1, the
population was highly selected because the sample selection
period was very limited and patients with a known history of heart
disease and contraindications to either of the 2 tests were
excluded. Both these factors would have caused selection bias.
This initial pilot study was designed to highlight differences in the
information provided by MDCT and exercise echocardiography.
Therefore, larger randomized studies are needed to compare the
safety and efficiency of both techniques. Furthermore, the results
of both the MDCT and exercise echocardiogram were communi-
cated to the medical team, which introduced a referral bias was
that clearly influenced the diagnosis of ACS, since both techniques
were used to assess the need for cardiac catheterization. Finally, no
images were acquired during peak exercise, although these images
have been shown to improve the diagnostic sensitivity of the
technique.?”

CONCLUSIONS

Multidetector computed tomography provides better sensitivi-
ty but lower specificity than exercise echocardiography in patients
attending the emergency department with chest pain, a normal
electrocardiogram, negative troponins, and a low-to-intermediate
probability of CAD, although the differences are not statistically
significant. Thus, MDCT can be a valid alternative to exercise
echocardiography in the diagnosis of ACS in this population. Given
the disparity of information provided by these techniques, further
prospective studies are needed to determine the clinical benefit of
these techniques when used separately or in combination.
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