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Multidetector computed tomography (MDCT) detects coronary artery disease. However,
an overestimation of coronary artery stenosis and artifacts can prevent accurate identifi-
cation of significant coronary narrowing. The combination of MDCT with coronary flow
reserve (CFR), the hyperemic/baseline peak flow velocity ratio, measured by transthoracic
Doppler echocardiography might be helpful. We studied 144 consecutive patients with
CFR and quantitative coronary angiography, obtained using both MDCT and invasive
coronary angiography (reference method). It was hypothesized that the CFR might provide
an incremental value to MDCT in detecting significant (=70%) left anterior descending
(LAD) coronary artery stenosis. A CFR cutoff of <2 was used to discriminate significant
stenosis. CFR was feasible in 141 (98%) of 144 patients, and MDCT was feasible in 131
(91%) of 144 patients (p <0.02). In a univariate model, the prediction of significant LAD
stenosis was slightly, but significantly (p <0.0001), better with CFR (sensitivity 90%,
specificity 96%, positive predictive value 84%, negative predictive value 97%, and diag-
nostic accuracy 94%, chi-square = 97.5) than with MDCT (sensitivity 80%, specificity 93%,
positive predictive value 71%, negative predictive value 95%, diagnostic accuracy 90%,
chi-square = 63.2). When the findings from transthoracic Doppler echocardiography and
MDCT agreed, the diagnostic accuracy increased (96%; chi-square = 86.1, p <0.0001). In
a multivariate prediction of significant LAD stenosis using a logistic neural network, CFR
overshadowed MDCT, and the area under the receiver operating curve was 0.99. Of the 13
patients missed by MDCT, the diagnostic accuracy of transthoracic Doppler echocardiog-
raphy to predict significant LAD stenosis was 100%. Thus, CFR could improve the

diagnostic accuracy of MDCT to detect significant LAD stenosis. © 2009 Elsevier Inc. All
rights reserved. (Am J Cardiol 2009;104:657-664)

Noninvasive coronary angiography by multidetector
computed tomography (MDCT) has been increasingly used
as a diagnostic tool to study the coronary anatomy in pa-
tients with suspected coronary artery disease and/or multi-
ple risk factors.'”® Agreement in published studies is sub-
stantial that negative findings on MDCT virtually exclude
coronary atherosclerosis; however, quantitation of coronary
artery stenosis is difficult.'~® Therefore, a noninvasive mul-
timodality imaging approach integrating morphologic and
functional information has been suggested.” Transthoracic
color Doppler echocardiography (TDE) allows the measure-
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ment of the coronary flow reserve (CFR) in the left anterior
descending (LAD) coronary artery,8 a useful parameter to
detect significant (=70%) narrowing in the native coronary
artery,® as well as in the stented and/or grafted LAD ar-
tery.” ' The CFR might provide incremental functional
information on the collateral circulation when chronic total
coronary occlusion is present.'> We compared the value of
LAD CFR versus MDCT to predict significant (=70%)
LAD stenosis, using invasive coronary artery angiography
as the reference method.

Methods

A total of 144 consecutive patients (106 men, 38 women,
mean age 59 years, range 28 to 84) with suspected or proven
coronary artery disease (Table 1) underwent both invasive
and noninvasive (MDCT) coronary angiography and func-
tional assessment of LAD CFR by TDE. Functional Dopp-
ler studies were performed at the end of MDCT and within
48 hours of invasive coronary angiography. The exclusion
criteria for the CFR test were acute coronary syndromes,
previous LAD-related myocardial infarction, congestive
heart failure, significant valvular heart disease, contraindi-
cations to adenosine administration. The exclusion criteria
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Table 1
Study population (n = 144)

Symptoms Patients (n)

Suspected coronary artery disease

Typical chest pain without previous ischemic events 34 (24%)
Atypical chest pain 25 (17%)
Proven coronary artery disease
Previous left internal mammary artery graft 20 (14%)
Previous left anterior descending coronary artery stent 11 (8%)
Previous myocardial infarction, non-left anterior 28 (19%)
descending coronary artery related
Previous acute coronary syndrome 26 (18%)

for MDCT were atrial fibrillation, frequent extrasystolic
beats, renal failure, and pregnancy. Patients with previous
LAD stenting (n = 11) and a left internal mammary artery
(LIMA) to the LAD graft (n = 20) were included. All
patients were in sinus rhythm and fasting state during each
evaluation and provided written informed consent.

All multidetector computed tomographic studies were
performed using 40-channel scanners (Brilliance CT, Phil-
ips Medical Systems, Eindhoven, The Netherlands). Oral
and/or intravenous metoprolol (n = 125) or oral verapamil
(n = 9) were administered to obtain a heart rate of =60
beats/min in all patients. Dedicated software allowed cor-
rection for R-wave irregularity after data acquisition. Sub-
lingual nitroglycerine (5 mg) was administered 5 to 10
minutes before contrast injection. An intravenous 18-gauge
cannula was inserted in an antecubital vein and connected to
a dual-head power injector (Stellant D, Medrad, Pittsburgh,
Pennsylvania). For multidetector computed tomographic
angiography, 100 to 120 ml of nonionic iodinated contrast
material (Iomeron, 400 mg iodine/ml, Bracco, Milano, Italy,
or Omnipaque, 350 mg/ml, GE Healthcare AS, Oslo, Nor-
way) was injected at 4 to 5 ml/s and immediately followed
by a 30 ml saline flush. A 40 X 0.625-mm collimation was
used for scan acquisition. Other scan parameters were ad-
justed according to the patient’s body habitus (tube voltage
120 to 140 kVp, tube current 450 to 850 mAs). The spiral
pitch (0.2 to 0.3) was adjusted according to the patient’s
heart rate, resulting in an average temporal resolution of 125
to 210 ms, using an adaptive multisegment reconstruction
algorithm'* and a gantry rotation time of 0.42 second. In 52
patients with a stable heart rate <60 beats/min at rest and no
arrhythmia during scan preparation, electrocardiographi-
cally based dose modulation was implemented at a single-
phase or dual phases according to the patient’s heart rate.
Image acquisition was automatically initiated using bolus
tracking in the region of interest in the descending aorta, and
the scan was performed during a single 14-second breath-
hold time. The electrocardiographic track was acquired dur-
ing the scan, and image reconstruction was performed with
retrospective gating by selecting the motionless data set
throughout the RR interval. Images were reconstructed at a
thickness of 0.64 mm and a 180 to 220-mm field of view at
several predetermined consistent physiologic phases of the
cardiac cycle according to the heart rate.'*'> The recon-
structed axial slices were stacked in a volume to generate a
3-dimensional data set. In patients with a LAD stent, not
only the stented tract, but also the entire coronary vessel was

evaluated. A stent was considered occluded when its lumen
was darker than the contrast-enhanced vessel before the
stent and/or when no distal runoff occurred. Significant
in-stent restenosis was considered when the lumen inside
the stent showed a darker rim (eccentric or concentric)
between the stent and the enhanced vessel lumen, with a
lumen reduction of =70%. A larger volume of contrast was
needed in patients with coronary artery bypass grafting to
cover by the scan volume the origin and very proximal part
of the LIMA. After a visual classification of the LIMA-to-
distal LAD artery segment as either “evaluable” or “uneva-
luable,” the conduits were assessed for the presence of
occlusion or significant stenosis. The proximal LAD artery
was neglected in the evaluation, because this segment is
functionally excluded by the graft, and the amount of cal-
cium often prevents a clear imaging. Overall, the scan time
(including the breath hold) was usually <20 seconds in
these patients, depending on the additional time needed to
image the distal LAD beyond the LIMA. The multidetector
computed tomographic data sets were analyzed indepen-
dently and on site by a cardiologist and radiologist, who
were unaware of the clinical findings, and were always
performed before the functional Doppler studies and inva-
sive angiography. Differences in interpretation were re-
solved by consensus or by a binding third opinion. Postpro-
cessing and data analysis took longer than the multidetector
computed tomographic examination (30 to 45 minutes in
most cases). Multiple image sets corresponding to different
cardiac phases were simultaneously examined in a dedi-
cated workstation (Brilliance Workspace, Philips Medical
Systems), and the cardiac phases with the best segment-
specific image quality were selected for analysis. Multipla-
nar reformatting, curved multiplanar reformatting, maxi-
mum intensity projection, and volume rendering technique
images were obtained for each coronary segment. For com-
parison with invasive quantitative coronary angiography,
the degree of diameter stenosis (maximum diameter reduc-
tion) was determined in longitudinal curved multiplanar
reformatted reconstructions by dividing the minimal diam-
eter in the diseased segment by the diameter in the adjacent
proximal disease-free section in the same projection used
for invasive quantitative coronary angiography. Segments
were considered unsuitable for interpretation if they had
poor contrast opacification or artifacts caused by motion,
ectopic beats, and/or calcium blooming. The total time for
MDCT was typically 10 to 15 minutes.

The LAD was imaged by transthoracic Doppler ultra-
sonography, as previously described,”'""'? in the left lateral
decubitus, using a small multi-Hertz transducer connected
to an ultrasound system (Sequoia C256, Siemens-Acuson,
Mountain View, California), allowing independent changes
of frequency between two-dimensional (3.5 to 7.0 MHz)
and color Doppler ultrasonography (3.5 to 6.0 MHz). The
LAD flow velocities were measured using pulsed Doppler
ultrasonography with a color-coding guide. In brief, the
distal LAD was imaged from the fourth to the fifth left
intercostal space in the interventricular groove, using a
modified 2-chamber view.” Care was taken to visualize the
most distal tract of the artery in the periapical area. The best
long-axis view in color Doppler flow imaging was obtained
to maintain a <30° angle between the flow and Doppler
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Figure 1. Typical patient with inconclusive multidetector computed tomographlc findings (A) because of large amount of calcium in proximal and middle
tract of LAD coronary artery. (B) Invasive coronary angiography documented presence of tandem 90% stenosis at level of proximal and middle LAD coronary
segments. (C, D) Transthoracic Doppler ultrasound scan showing impaired noninvasive CFR of 0.9, predicting subocclusion of LAD artery.

ultrasound beam. The LAD flow velocity was measured by
pulsed Doppler ultrasonography. In patients with a LIMA-
LAD graft, to prevent the influence of competitive flow on
the LIMA, the transthoracic color Doppler echocardio-
graphic assessment of graft function was performed in the
distal LAD artery.'> We measured the CFR in the distal
LAD alone, because it best reflected the global function of
the LIMA-to-LAD conduit. When the LAD artery proximal
to the anastomosis is totally occluded, or significantly ste-
notic, it does not affect the distal LAD runoff, which is
provided by the LIMA graft. When the proximal LAD
artery is not significantly stenotic, its competitive flow
can blunt the CFR in the LIMA. In no case does com-
petitive flow affect the CFR in the distal LAD artery.'?
All the studies were digitally acquired and stored for
off-line analysis. The systolic and diastolic peak and
mean flow velocities were measured in the LAD artery.
Hyperemic flow was measured during 90 seconds of
venous adenosine infusion (140 wg/kg/min), and CFR
was calculated as the ratio between the hyperemic and
baseline peak flow velocities. For each test, 3 baseline
and 3 hyperemic Doppler velocities were computed and
averaged. All patients had a continuous heart rate and
electrocardiographic monitoring. The blood pressure was

recorded at baseline, during the adenosine infusion, and
at recovery, for each test. A CFR of <2 was used to
predict significant (=70%) stenosis along the LAD ar-
tery.® 12 In our laboratory, the inter- and intraobserver
variability of coronary Doppler ultrasound measurements
was 3.2% and 2%, respectively,9 and the intraindividual
variability never exceeded 2 cm/s, providing a maximal
+6% difference in relative terms.” The flow parameters
were measured blind to the angiographic and multidetec-
tor computed tomographic results.

Invasive coronary angiography was the reference diag-
nostic method and was performed using the percutaneous
femoral approach, with a GE Innova 2001 angiographic
system (Milwaukee, Wisconsin). The LIMA grafts and na-
tive coronary arteries were selectively visualized. The off-
line maximum percent lumen reduction was determined for
each stenotic segment using standard quantitative coronary
angiographic software (QCA Medis, Medical Imaging Sys-
tems, Leiden, The Netherlands).'® The coronary angio-
graphic studies were analyzed independently by 2 on-site
cardiologists, who were unaware of the findings from
MDCT and CFR. Differences in interpretation were re-
solved by consensus or by a binding third opinion. Stenosis
=70% was considered significant.
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Figure 2. Patient with disagreement between transthoracic Doppler echocardiographic and multidetector computed tomographic findings. (A, B) Normal CFR
measurement (CFR of 3) of LAD by TDE. (C) Multidetector computed tomographic coronary angiography predicted significant calcified stenosis along LAD,
close to first diagonal (Diag). (D) Invasive coronary angiography showed mild, not significant, stenosis of proximal LAD.

Data are expressed as the mean = SD or SE (when the
variables were percent data). The BMDP software (Univer-
sity of California Press, Berkeley, California, 1990), release
7.0 (BMDP-Dynamic, BMDP Statistical Software, Cork,
Ireland, 1993), was used. Intergroup differences were as-
sessed by t test with separate variance (BMDP-7D). Sensi-
tivity, specificity, and diagnostic accuracy were calculated
and compared using chi-square results (BMDP-4F), as re-
ported previously.'* The chi-square test was used to test
significance for proportions. Correlations were analyzed by
linear regression by groups (BMDP-1R), and F statistics
were used to assess the significance. The presence (coded 1)
or absence (coded 0) of significant (=70%) stenosis on
quantitative coronary angiography was modeled in all pa-
tients in whom MDCT and CFR by TDE were also ob-
tained, using a logistic neural network (y = 1/[1 + exp(—1 X
coefficient)]) fed with a set of covariates, including actual
LAD stenosis by MDCT, CFR by TDE, age, heart rate and
blood pressure changes, double product and body surface
area (all as continuous covariates), smoking habits, hyper-
tension, hypercholesterolemia, gender, and presence of di-
abetes (all as dichotomous covariates), and number of dis-
eased vessels (as a categorical covariate). For this purpose,
Tiberius data mining software, version 5.4.3 (available
from: www.tiberius.biz) was used. The software calculated
the coefficients and presented the importance of predictive
covariates in each model in graph form. The Gini’s coeffi-

cient is the area between the diagonal and the curve, and the
area under curve is the total area under a receiver operating
curve. It follows that the area under the curve = (Gini X
0.5) + 0.5. The area under the curve and Gini plots are the
same; however, Gini is used in economics and medical
statisticians prefer the area under the curve. We used Gini,
because this is the metric present in the Tiberius software. A
value of p <0.05 was considered statistically significant.

Results

The LAD artery CFR was measurable in 141 (98%) of
144 patients, and the LAD artery quantitative coronary
angiography by MDCT was measurable in 131 (91%) of
144 patients (p <0.02). During the computed tomographic
scans, the heart rate was 56 * 4 beats/min. The causes for
failed transthoracic Doppler echocardiographic measure-
ments were hyperventilation during adenosine infusion (2
patients) and a poor acoustic window (1 patient). The rea-
sons for failed MDCT included a large amount of coronary
calcium (9 patients; Figure 1), blooming from a metallic
LAD stent (1 patient), inadequate opacification of the distal
LAD despite a well-functioning LIMA graft (1 patient), and
unpredictable ventricular ectopic beats (2 patients).

Significant (=70%) LAD stenosis was present at inva-
sive angiography in 29 of 144 patients (12 of 59 patients
with suspected coronary artery disease and 17 of 85 patients
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Figure 3. (Upper panels) Noninvasive (MDCT) and invasive angiography. Both techniques identified intermediate LAD stenosis. Measurement of LAD CFR
by TDE was 2.3 (lower panels), which agreed with both (noninvasive and invasive) coronary angiographic techniques.

with proven coronary artery disease). None of the patients
with a LIMA graft had significant stenosis along the LIMA-
to-distal LAD conduit on angiography (the LAD proximal
to the anastomosis was occluded in 16 patients and signif-
icantly stenotic in 4); none of the patients with a LAD stent
had significant in-stent restenosis on angiography (stenosis
17 £ 3%, range 0% to 40%). CFR predicted significant
LAD stenosis in 26 of 29 patients and nonsignificant LAD
stenosis in 107 of 112 patients. MDCT identified significant
LAD stenosis in 20 of 25 patients (in 10 of 12 with sus-
pected coronary artery disease and in 10 of 13 with proven
coronary artery disease) and nonsignificant stenosis in 98 of
106 patients. The reasons for missing significant LAD ste-
nosis was poor vessel opacification in 3 patients, motion
artifact in 1, and a small (<2.5-mm) vessel caliper in 1.
Good function of the LIMA-to-LAD conduit was correctly
predicted by CFR in 20 of 20 patients and by MDCT in 19
of 20 patients, with 1 failure owing to incomplete visual-
ization of the distal runoff. In the LAD-stented patients,
CFR correctly predicted no significant stenosis in all pa-
tients, but MDCT had 1 false-positive result and 1 not-
assessable case because of metallic blooming. Thus, the
prediction of significant LAD stenosis was slightly better
with TDE (n = 141, sensitivity 90%, specificity 96%, pos-
itive predictive value 84%, negative predictive value 97%,

diagnostic accuracy 94%, and chi-square = 97.5) than with
MDCT (n = 131, sensitivity 80%, specificity 93%, positive
predictive value 71%, negative predictive value 95%, diag-
nostic accuracy 90%, and chi-square = 63.2; Figure 2), with
the difference statistically significant (p <0.0001). When
TDE and MDCT agreed on the prediction of significant
LAD stenosis, the results improved (n = 117, sensitivity
91%, specificity 97%, positive predictive value 86%, neg-
ative predictive value 98%, diagnostic accuracy 96%, and
chi-square = 86.1; Figures 3 and 4). A good correlation
(* = 0.69, F = 287, p <0.0001) was found between
invasive and noninvasive quantitative coronary angiogra-
phy, but a slight overestimation of LAD stenosis was seen
with MDCT (LAD stenosis by invasive angiography 25.8 =
2.8%; LAD stenosis by MDCT 31.8 = 2.9%; Figure 5). Of
the 13 patients with unfeasible MDCT, 4 had significant
LAD stenosis and 9 nonsignificant stenosis. All 13 patients
had feasible CFR assessment of the LAD by TDE, with a
diagnostic accuracy of 100%.

Among the 128 patients for whom quantitative coronary
angiography, MDCT, and CFR as assessed by TDE were
obtained, a neural network build ensemble with auto vari-
able removal indicated that of 13 covariates used to predict
the presence of =70% LAD stenosis at invasive quantitative
coronary angiography, =70% LAD stenosis at MDCT, CFR
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Figure 4. (Upper panels) Noninvasive (MDCT) and invasive coronary angiography, which detect an 80% middle-tract LAD stenosis (black and empty white
arrows). LAD CFR by TDE was 1.7 (lower panels), confirming coronary angiographic findings.
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Figure 5. Linear correlation (and 99% confidence intervals) between quan-
titative coronary angiography (QCA) as obtained by invasive angiography
(x axis) and multidetector computed tomography (CT angiography, y axis)
in detecting LAD coronary artery stenosis in 131 patients. Parameters a and
b of regression equation shown to enable easy calculation of LAD stenosis
prediction, which was slightly overestimated if invasive angiography con-
sidered the standard. These methods were highly significantly correlated
and 69% of the variance was explained by this correlation.

by TDE, smoking habit, hypertension, baseline rate pressure
product, age, and gender contributed (the latter 5 modestly,
however) with a Gini model average of 0.97 (Figure 6).
With the neural network, the average model Gini when the
input was randomized 3 times, gave the following results:
0.11 for CFR by TDE (variable 1), 0.97 for age (variable 2),
and 0.97 for female gender (variable 3), and the remaining
covariates were removed. The final calculated coefficient
for the neural network model was a coefficient of —2.58 +
(tanh[—3.19 + (variable 1 X —7.88) + (variable 2 X 0.81) +
(variable 3 X —1.46)] X 1,95) + (tanh [—1.86 + (variable
1 X —4.48) + (variable 2 X 0.51) + (variable 3 X —0.79)] X
0.75); where coefficient = coefficient X 2.01; and proba-
bility of >70% LAD stenosis at quantitative coronary an-
giography = 1/(1 + exp[—1 X coefficient]). The area under
the curve for the neural network model was 0.99 (Gini 0.98
and residual mean squared [RMS] error 0.18).

Discussion

Selective coronary angiography is the reference standard
technique for evaluating coronary artery disease, but it can-
not be routinely or serially used to assess modifications in
vessel anatomy and flow. MDCT has been suggested as an
alternative noninvasive tool, providing good results in pa-
tients with coronary grafts and stents.'’~'® However, some
technical limitations and the radiation exposure prevents its
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Select Rank Variable Scrambled Gini Basal relative importance Final stepwise model
1 1 MDCT LAD stenosis 0,59135 1,000 A
1 2 CFR by TDE 059428 0992 N
1 3 Smoking habit 0,80689 0,379 TR
1 4 Hypertension 0,88007 0,168 A
1 5 Rate pressure product 0,92735 0,032 III
1 6 Age 0,93510 0,009 | Il
1 7 Sex (female) 0,93563 0,008 | Il
1 8 Heart rate change 0,93643 0,005 |
1 9 Hypercholesterolemia 0,93723 0,003 |
1 10 Diabetes 0,93723 0,003 |
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Figure 6. Prediction of significant (=70%) LAD stenosis at coronary angiography by neural network in which basal situation and validation of 128 patients
in whom both quantitative coronary angiography (QCA) and MDCT were obtained, along with CFR, as assessed by TDE. A neural network build ensemble
with auto variable removal (by Tiberius software, available from: www.tiberius.biz) indicated that of 13 covariates used to predict significant LAD stenosis
at invasive QCA, significant LAD stenosis at MDCT, CFR by TDE, smoking habit, hypertension, baseline rate pressure product, age, and gender contributed,
with Gini model average of 0.97. With stepwise neural network model, graphed-synthetic relative importance shows that most important covariate was CFR
by TDE, followed by age and female gender, with remaining covariates removed. (A, B) Receiver operating characteristic area under curve (ROC AUC) for
neural network build ensemble and stepwise model, respectively. Stepwise neural network model had a Gini coefficient of 0.98 (ROC AUC = 0.99).

widespread use. Although these methods were significantly
correlated in the present investigation, with 69% of the
variance explained by this correlation (Figure 5), LAD ste-
nosis was slightly overestimated by MDCT, in accordance
with the published data."*?%*! The limited spatial and tem-
poral resolution of MDCT compared to invasive coronary
angiography leads to image degradation by motion and
calcium. The bright, blooming signal from high-density
objects such as calcified plaques or metallic stents magnifies
their true size, leading to an overestimation of the stenosis
severity. This limitation was underlined in a recent report
that showed that the amount of calcium significantly re-
duced the specificity of MDCT to discriminate significant
(50%) stenosis (diagnostic accuracy 86% in patients with a
coronary artery calcium score of =400% vs 53% in those
with =400 Agatston units; p =0.0003).>' Finally, unpre-
dictable ventricular ectopic beats limit the feasibility of
MDCT, decreasing the number of patients that can be ef-
fectively studied and/or correctly analyzed.

Our results have shown that the adjunct of CFR improves
the diagnostic accuracy of MDCT when the prediction of
significant LAD stenosis is the aim, a finding that was
particularly stressed by the logistic neural network analysis
among the 128 patients who had undergone all techniques
explored in the present study (Figure 6). Because the area
under the receiver operating characteristic curve was almost
1, it can be concluded that the prediction of significant LAD
stenosis was excellent. This reinforces the accuracy results
obtained in subgroups of patients in whom either the biva-
riate assessment with CFR only (n = 141) or LAD stenosis

by MDCT only (n = 131) or the concordant results (n =
117) using both 2 methods were obtained.

Functional information on the physiologic significance
of coronary lesions is important for clinical decision-mak-
ing related to revascularization and prognosis. It appears
reasonably safe to defer percutaneous coronary intervention
in patients with intermediate coronary lesions (50% to 69%)
if the CFR is =2.?* Moreover, patients with intermediate
coronary stenoses who present with a good fractional flow
reserve (=0.75) have a low risk of cardiac death or myo-
cardial infarction (<1% annually), a risk that is not de-
creased by stenting the related lesion.”

Simultaneous morphologic and functional (metabolic
and/or perfusion) information obtained from hybrid positron
emission computed tomography and single photon emission
computed tomography-computed tomography scans in a single
test has been suggested.” However, hybrid scanners present
problems with image acquisition, radiation exposure, and cost.

Our results have shown that information on the physio-
logic effect of LAD stenosis can be noninvasively obtained
using ultrasonography, which might overcome some of the
limitations of computed tomographic angiography,'-*2%2!
mostly when doubt exists about the estimation of the coro-
nary artery stenosis severity or artifacts are present. A CFR
cutoff of <2.0 was more accurate than MDCT for the
detection of significant (=70%) LAD stenosis on angiog-
raphy. When the 2 noninvasive techniques were concordant,
the diagnostic accuracy was very high (95.7%).

Finally, the feasibility of CFR in the LAD artery was
greater than that of MDCT (98% vs 91%, respectively,
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p <0.02). Remarkably, when MDCT was not interpretable
(about 10% of the cases) TDE allowed a diagnostic accu-
racy of 100%.

Our study was undertaken with a 40-slice scanner, which
has a slightly lower resolution power than the more po-
werful 64-slice scanners used in recent clinical prac-
tice.32%2! However, the limitations encountered in our
study were similar to those reported with 64-slice MDCT, as
well as with the results of coronary stenosis quantification,
in either single-center'** or multicenter studies.”>*' The
most important limitation of TDE is that only the LAD
artery can be easily studied, and other arteries can be studied
in only 50% to 80% of the patients.**** The other potential
limitation of TDE is the influence of microcirculation on
CFR.%° However, in our experience with adenosine (endo-
thelial independent) vasodilation, the bias introduced by
microcirculatory abnormality has been negligible.?”*®
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