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Purpose: To evaluate the accuracy of 64-section multidetector com-
puted tomography (CT) for the assessment of perfusion
defects (PDs), regional wall motion (RWM), and global left
ventricular (LV) function.

Materials and
Methods:

All myocardial infarction (MI) patients signed informed
consent. The IRB approved the study and it was HIPAA-
compliant. Cardiac multidetector CT was performed in
102 patients (34 with recent acute MI and 68 without).
Multidetector CT images were analyzed for myocardial
PD, RWM abnormalities, and LV function. Global LV func-
tion and RWM were compared with transthoracic echo-
cardiography (TTE) by using multidetector CT. PD was
detected by using multidetector CT and was correlated
with cardiac biomarkers and single photon emission CT
(SPECT) myocardial perfusion imaging. Multidetector CT
diagnosis of acute MI was made on the basis of matching
the presence of PD with RWM abnormalities compared
with clinical evaluation.

Results: Correlation between multidetector CT and TTE for global
function (r � 0.68) and RWM (� � 0.79) was good. The
size of PD on multidetector CT had a moderate correlation
against SPECT (r � 0.48, �7% � 9). There was good to
excellent correlation between cardiac biomarkers and the
percentage infarct size by using multidetector CT (r � 0.82
for creatinine phosphokinase, r � 0.76 for creatinine
phosphokinase of the muscle band, and r � 0.75 for tropo-
nin). For detection of acute MI in patients, multidetector
CT sensitivity was 94% (32 of 34) and specificity was 97%
(66 of 68). Multidetector CT had an excellent interob-
server reliability for ejection fraction quantification (r �
0.83), as compared with TTE (r � 0.68).

Conclusion: Patients with acute MI can be identified by using multide-
tector CT on the basis of RWM abnormalities and PD.
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The estimated incidence of ST seg-
ment elevation myocardial infarc-
tion (MI) is 400 000 patients per

year in the United States alone (1). The
risk of cardiac complications, such as
recurrent acute MI, sudden death, an-
gina pectoris, heart failure, and stroke
for those who survive an acute MI is
substantial (2). Appropriate risk strati-
fication and management of patients
with acute MI requires a comprehensive
assessment of the coronary arteries
(culprit vessel detection and overall cor-
onary disease burden), global and re-
gional left ventricular (LV) function, and
infarct size. This information is vital for
estimation of prognosis, as well as pa-
tient management. Currently, these
data are acquired over several days of
hospital admission, with the use of a
variety of resources including echocar-
diography, single photon emission com-
puted tomography (SPECT) myocardial
perfusion imaging, cardiac magnetic
resonance (MR) imaging, and invasive
coronary angiography.

With advances in multidetector com-
puted tomography (CT) technology, 64-
section multidetector CT scanners

with submillimeter collimation and
fast gantry rotation (330 msec), po-
tentially permit a noninvasive assess-
ment of coronary anatomy, global and
regional LV function, and perfusion
defects (PDs) and delayed enhance-
ment. Data on the accuracy of coro-
nary artery assessment is rapidly
evolving, with many articles showing
high sensitivity and specificity for de-
tection of substantial coronary artery
stenosis by using multidetector CT as
compared with invasive coronary an-
giography (3–7). While promising re-
ports on ventricular function (8–12)
and infarct imaging by using multide-
tector CT (13–16) have been pub-
lished, data on global LV function, re-
gional wall motion (RWM), and PD
assessment with multidetector CT in
the acute MI setting are somewhat
limited. If these assessments can be
reliably obtained by using multidetec-
tor CT, it may provide an excellent
tool for the rapid noninvasive diag-
nostic and prognostic evaluation of pa-
tients with acute MI. We hypothesized
that 64-section multidetector CT is able to
identify patients with acute MI on the ba-
sis of the assessment of global and re-
gional LV function and myocardial perfu-
sion. Thus, the purpose of our study was
to assess the accuracy of 64-section mul-
tidetector CT for the assessment of PD,
RWM, and global LV function.

Materials and Methods

Patient Population

This study was institutional review
board approved and Health Insurance

Portability and Accountability Act com-
pliant. A total of 102 patients who un-
derwent 64-section multidetector CT
scanning and transthoracic echocardi-
ography (TTE) were studied in two
groups. Group 1 consisted of 34 consec-
utive patients, who were prospectively
enrolled with written informed consent
from January to October 2005, and who
had suffered a first episode of ST seg-
ment elevation MI. Patients with previ-
ous MI, coronary bypass grafting, unsta-
ble conditions, and frequent arrhyth-
mias were excluded (n � 22). Group 1
patients underwent multidetector CT
scanning and TTE 3–5 days after percu-
taneous coronary intervention for reperfu-
sion. TTE and multidetector CT studies
were performed on the same day in 28
patients and 1 day apart in the remain-
ing six. Group 2 consisted of 68 consec-
utive patients with no prior history of
acute MI (controls) who underwent
TTE and 64-section multidetector CT
within a week of each other without a
change in clinical status between the
two studies. Group 2 patients were ret-
rospectively enrolled with multidetector
CT dates between January and October
2005 with waiver of informed consent
from our institutional review board. As
in group 1, patients with previous MI,
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Advances in Knowledge

� Patients with acute myocardial in-
farction (MI) can be identified by
using 64-section multidetector CT
on the basis of regional wall motion
abnormalities and myocardial per-
fusion defects with a sensitivity of
94% and a specificity of 97%.

� Global (r � 0.68) and regional
(� � 0.79) left ventricular func-
tion had good correlation between
64-section multidetector CT and
electrocardiography.

� Multidetector CT helped detect
hypoenhanced myocardium in pa-
tients after acute MI, and quantifi-
cation of infarct size by using multi-
detector CT had a good correlation
as compared with cardiac enzymes
(r � 0.82 for creatinine phosphoki-
nase, r � 0.76 for creatinine phos-
phokinase of the muscle band, and
r � 0.75 for troponin) and moder-
ate correlation as compared with
SPECT (r � 0.48, �7% � 9).

Implications for Patient Care

� Functional and perfusion assess-
ment by using multidetector CT
may have a role in the diagnosis,
management, and risk stratifica-
tion of patients with acute MI.

� In addition to coronary imaging,
evaluation of function and perfusion
by using multidetector CT may help
in the detection of patients with
acute coronary syn-
drome.
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coronary bypass grafting, unstable con-
ditions, and frequent arrhythmias were
excluded (n � 27).

In addition, patients with an abnor-
mal ejection fraction (EF) detected at
echocardiography were excluded from
the control group (n � 9). The clinical
reasons for multidetector CT in patients
without acute MI was to rule out signifi-
cant coronary artery disease in patients
with atypical chest pain (n � 60), as-
sessment of coronary artery anomaly
(n � 4), and evaluation of the thoracic
aorta (n � 4).

Baseline characteristics of all pa-
tients were recorded including patient
age, sex, history of diabetes, hyperten-
sion, dyslipidemia, smoking history,
and family history of premature cardio-
vascular events. Cardiac biomarkers for
myocardial injury were assessed in the
acute MI patients.

Multidetector CT Imaging
All multidetector CT examinations were
performed with a 64-section scanner
(Sensation 64; Siemens Medical Solu-
tions, Forchheim, Germany). In prepa-
ration for the scan, all patients with a
heart rate above 65 beats/min (n � 56,
55%) received a beta-blocker (5 mg of
metoprolol intravenously for a maxi-
mum of 15 mg) unless their systolic
blood pressure was less than 100 mm
Hg, and had moderate to severe aortic
stenosis, symptomatic asthma or em-
physema or had previous known aller-
gies. Imaging parameters were collima-
tion, 32 � 0.6 mm; gantry rotation, 330
msec; tube voltage, 120 kV; effective
tube current–time product, 850 mAs;
beam pitch, 0.24; table speed, 9.2 mm
per rotation. Eighty to 100 mL of con-
trast medium (320 g per milliliter of
iodixanol; Visipaque, GE Healthcare,
Princeton, NJ) was injected intrave-
nously at a rate of 4–5 mL/sec followed
by 40 mL of saline at the same rate. The
delay between the beginning of contrast
material administration and scanning
was, on average, 24 seconds (range,
18–32 seconds). Breath hold scan time
varied from 11 to 16 seconds.

Overlapping transaxial images were
reconstructed by using a medium-sharp
convolution kernel (B25f) with a section

thickness of 1.5 mm and an increment
of 1.5 mm by using an echocardio-
graphically gated half-scan algorithm if
the heart rate is less than 62 beats/min
or multisegment reconstruction if the
heart rate is more than 62 beats/min,
with a resulting temporal resolution
varying between 82 and 165 msec in the
center of rotation. Image reconstruction
was retrospectively gated to the electro-
cardiogram and 16 phases were recon-
structed throughout the cardiac cycle
(every 6.25% of the R-R interval).

Measurements of radiation expo-
sure for the electrocardiographically
gated multidetector CT scans were ob-
tained using a Monte Carlo–based tech-
nique.

Multidetector CT Analysis
Multidetector CT analysis was per-
formed with software (Circulation; Sie-
mens Medical Solutions) by two inde-
pendent experienced cardiac radiolo-
gists (R.C.C. and C.H.N., with 6 and 3
years experience in cardiac imaging, re-
spectively) who were blinded to clinical
history, cardiac catheterization, echo-
cardiography, and coronary CT angiog-
raphy data sets. Cardiac CT data sets
were randomly presented to radiolo-
gists for interpretation and the radiolo-
gists were blinded to all information,
including to which group the patient be-
longed. The observers performed sev-
eral analyses.

Myocardial perfusion analysis.—
Evaluation of myocardial perfusion was
performed by using 8-mm thick multi-
planar reformation, with short-axis sec-
tions reconstructed during mid diastole
to minimize motion artifacts. Images
were displayed by using a narrow win-
dow-level display (width, 150 HU; level,
100 HU). Total size of hypoenhanced
myocardium was measured manually by
using direct planimetry, and expressed
as a percentage of the total LV myocar-
dial mass. Myocardium mass was calcu-
lated by using the Simpson method,
tracing epicardial and endocardial con-
tours in the stack of short-axis images.
Hounsfield unit values for the PD, peri-
infarct region, and remote myocardium
were calculated by placing a 0.1-cm2 re-
gion of interest in the desired area.

Qualitative assessment of RWM.—
Qualitative assessment of systolic func-
tion and RWM was performed by using
interactive evaluation of short-axis sec-
tions in cine mode. The myocardium
was divided in 17 standardized seg-
ments by using the American Heart As-
sociation/American College of Cardiol-
ogy classification (17). A four-point
scale was used to grade each myocardial
segment as normal (grade 3), hypoki-
netic (grade 2), akinetic (grade 1), or
dyskinetic (grade 0).

Global LV function.—End-diastolic
volume, end-systolic volume and EF
were measured and calculated by us-
ing a threshold level–based LV seg-
mentation method (Circulation; Sie-
mens). This method calculates the
end-diastolic volume and end-systolic
volume on a per-pixel basis after ap-
propriate definition of the mitral valve
plane and the LV cavity, excluding the
LV outflow tract (18).

Detection of acute MI.—The pres-
ence of acute MI was assessed for each
patient on the basis of matching RWM
abnormalities and myocardial hypoen-
hancement (perfusion defect) in the
same coronary distribution and with-
out further clinical or angiographic in-
formation.

TTE Examinations
TTE examinations were performed by
using a standard echocardiograph (So-
nos 7500; Philips Medical Systems,
Andover, Mass). To evaluate RWM,
short-axis sections were recorded at
the mitral valve, papillary muscle, and
apical levels. Additional apical four-
and two-chamber long-axis views
were evaluated. Two experienced in-
dependent echocardiologists (M.D.S.
and D.S.J., with 3 and 4 years experi-
ence, respectively) calculated the EF
by using the modified Simpson method
(19). EF was defined as normal
(�55%), mildly reduced (46%–54%),
and reduced (�45%) by using TTE ex-
aminations. The blinded observers
qualitatively graded the systolic func-
tion and RWM by using the same cri-
teria as did the multidetector CT (17-
segment model by using a four-point
scale).
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SPECT Scanning
SPECT scanning was performed on 44
patients (20 in group 1 with acute MI
and 24 in group 2 without). In group 1,
SPECT was performed either on the
same day of multidetector CT or with 1
day of difference. In group 2, SPECT
was performed within 3 days � 5
(range, 1–8 days) of multidetector CT.

Two observers (T.Y. and a nonauthor,
both with more than 10 years experi-
ence with nuclear cardiology) inter-
preted the SPECT images by consensus.
In group 1, patients were injected with
10 mCi (370 MBq) of technetium 99m-
sestamibi at rest and ungated SPECT
myocardial perfusion images were ac-
quired by using a dual-detector gamma

camera with 64 projections, 25 seconds
each, in a circular 180° orbit. In group
2, patients underwent the same resting
protocol; additionally, an exercise (n �
15) or pharmacologic stress test (n � 9)
(intravenous adenosine infusion [maxi-
mum dose � 140 �g/kg/min for 5 min-
utes]) was performed with another dose
of 30 mCi (1110 MBq) of technetium
99m-sestamibi injected intravenously at
peak drug effect. After 30–60 minutes,
gated SPECT images were obtained and
assessed for myocardial perfusion. In-
farct size and myocardial mass by using
SPECT were determined with auto-
mated three-dimensional software (4DM;
University of Michigan, Ann Arbor,
Mich) (20,21).

Infarct-related Artery
For each patient with ST segment eleva-
tion MI, an infarct-related artery was
defined on the basis of invasive angiog-
raphy results. The vessel with the most
substantial stenosis or occlusion seen at
invasive angiography and with the dis-

Figure 1

Figure 1: Images of 59-year-old man after ST segment elevation MI in left anterior
descending artery distribution. (a) Cardiac multidetector CT short-axis image shows
PD in antero- and inferoseptal walls. (b) Cine cardiac CT short-axis image obtained
during systole demonstrates akinesia of these segments (Movie E1, [http://radiology
.rsnajnls.org/cgi/content/full/248/2/466/DC1]). (c) TTE image in short-axis view
obtained during systole confirms akinesia in left anterior descending artery territory
(Movie E2, [http://radiology.rsnajnls.org/cgi/content/full/248/2/466/DC1]).
(d) SPECT technetium 99m-sestamibi image shows PD defect in antero- and infero-
septal walls.

Table 1

Baseline Patient Characteristics

Characteristic All (n � 102) Control (n � 68) Acute MI (n � 34) P Value

Age (y) 57 � 16* 55 � 17* 59 � 14* .18
No. of Men 65 (64) 38 (56) 27 (79) .03
Diabetes 12 (12) 9 (13) 3 (9) .52
Hypertension 54 (53) 34 (50) 20 (59) .41
Dyslipidemia 53 (52) 27 (40) 26 (76) �.001
Current smokers 21 (21) 9 (13) 12 (35) .009
Family history of premature

cardiovascular event 20 (20) 9 (13) 11 (32) .02

Note.—Numbers in parentheses are percentages.

* Data are the mean � standard deviation.
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tribution in agreement with echocardio-
graphic changes was considered the in-
farct-related artery. Multidetector CT
and SPECT were performed within 3–5
days of cardiac catheterization and the
invasive angiographic data were corre-
lated to the distribution of the myocar-
dial PD detected by using multidetector
CT and SPECT (17).

Comparative Analyses
Descriptive analyses were performed
to assess the baseline characteristics

of the patient population. By using the
documented clinical diagnosis and in-
vasive angiography results for location
of infarct-related artery as the refer-
ence, the diagnostic performance of
multidetector CT, was determined by
using myocardial enhancement and
RWM. Interobserver variability was
calculated for the investigators assess-
ing EF in multidetector CT and TTE.
Similarly, global and regional LV func-
tion was compared with TTE. Finally,

PDs were quantitatively assessed and
were correlated with peak of cardiac
biomarker (creatinine phosphokinase,
creatinine phosphokinase of the mus-
cle band fraction, and troponin) lev-
els. For the subset of patients who
underwent SPECT myocardial perfu-
sion imaging, the total size of PD as a
percentage of the total myocardial
mass was compared between multide-
tector CT and SPECT. Agreement of
segmental RWM between multidetec-

Figure 2

Figure 2: (a) Quantitative LV EF by using multidetector CT with threshold level– based method had good correlation as compared with echocardiography in 102 pa-
tients (y � 1.02x, r � 0.68, P � .001). (b) Bland-Altman analysis shows trend toward slight underestimation of LV EF by using multidetector CT in comparison with
echocardiography (mean difference, �2% � 12). SD � standard deviation.

Figure 3

Figure 3: (a) Interobserver reproducibility of global LV EF by using multidetector CT was excellent (y � 1.01�, r � 0.83, P � .001). (b) Interobserver reproducibility
of global LV EF by using echocardiography was good (y � 0.99�, r � 0.68, P � .001).
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tor CT and echocardiography was cal-
culated for the wall motion scores of
each of the 17 segments.

Statistical Analysis
All values are expressed as the
mean � standard deviation. The cor-
relation between multidetector CT
and TTE for global LV function and
between multidetector CT PD and car-
diac biomarker levels and SPECT PD
was assessed by using a correlation
coefficient (r) on a per-patient basis.
The interobserver variability for the
multidetector CT and TTE LV EF as-
sessment and the agreement between
multidetector CT and TTE on a per-
segment basis for RWM in the overall
population and in the acute MI group
were assessed by using the � statistic
for categoric variables and the Pear-
son correlation for continuous vari-
ables as follows: poor agreement, � �
0; slight agreement, � � 0.01–0.20;
fair agreement, � � 0.21–0.40; mod-
erate agreement, � � 0.41–0.60, good
agreement, � � 0.61–0.80; and excel-
lent agreement, � � 0.81–1.00. The

Bland-Altman approach (including the
95% confidence interval) was used to
compare the EF measured at multide-
tector CT and echocardiography and
the percentage of PD between multi-
detector CT and SPECT. The t test
was used to detect significant differ-
ences between ages in the sub-groups.
Differences in sex and risk factors
were analyzed by using the �2 test. A P
value of less than .05 was considered
to indicate a significant difference. All
statistical analyses were performed
with software (SPSS, version 14.0;
SPSS, Cary, NC).

Results

Patient Population
The mean age of the study population
was 57 years � 16 and 64% of the pa-
tients were men (Table 1). On the basis
of invasive angiographic results, the left
anterior descending, left circumflex,
and right coronary arteries were the in-
farct-related artery in eight, four, and
22 cases of MI, respectively.

Our direct measurements of radia-
tion exposure (22) demonstrated that
the mean radiation dose of this cardiac
multidetector CT protocol was 13.7
mSv � 3.4.

Detection of Patients with Acute MI
Cardiac multidetector CT helped dem-
onstrate a matched PD and abnormal
RWM in 32 of 34 patients with clinically
diagnosed acute MI (Fig 1), and absence
of a matched PD and abnormal RWM in
68 patients, two of which had a clinical
diagnosis of acute MI. Thus, a sensitivity
of 94% (32 of 34), a specificity of 97%
(66 of 68), a positive predictive value of
94% (32 of 34), a negative predictive
value of 97% (66 of 68), and an overall
accuracy of 96% (98 of 102) were ob-
tained to help detect acute MI. The in-
terobserver correlation for the detec-
tion of acute MI by using multidetector
CT was excellent (� � 0.84). In four
cases there was mismatch between PD
and RWM. In three cases, a possible
hypoperfusion was detected without as-
sociated RWM abnormality, and this
was considered to be artifact. In one
case, there was a possible RWM abnor-
mality at the basal septum but PD was
not seen.

TTE helped detect abnormal RWM
in 31 of 34 patients (sensitivity, 91%)
with acute MI and correctly excluded
abnormal RWM in 67 of 68 patients
(specificity, 99%) among those with-
out acute MI. Positive and negative
predictive values and accuracy for
TTE to help detect acute MI on the
basis of RWM were 97%, 96%, and
96%, respectively.

Global LV Function by Using Multidetector
CT and TTE
The mean LV EF � standard deviation
measured by using TTE and multidetec-
tor CT was 65% � 9 versus 63% � 8 for
all patients, 60% � 9 versus 57% � 10
for acute MI patients, and 67% � 7
versus 64% � 9 for nonacute MI pa-
tients, respectively. Overall, the respec-
tive numbers of patients with normal,
mildly reduced, and reduced EF were
87, 10, and five patients by using multi-
detector CT and 89, eight, and five pa-
tients by using TTE. Results for multide

Table 2

Agreement between Multidetector CT and Echocardiography for RWM Abnormalities
in All 102 Patients

Multidetector CT
Echocardiography

Akinesis Hypokinesis Normal Total

Akinesis 32 3 2 37
Hypokinesis 13 112 29 154
Normal 4 19 1520 1543

Total 49 134 1551 1734

Table 3

Agreement between Multidetector CT and Echocardiography for the Acute MI Group

Multidetector CT
Echocardiography

Akinesis Hypokinesis Normal Total

Akinesis 32 3 0 35
Hypokinesis 13 110 23 146
Normal 4 15 378 397

Total 49 128 401 578

There were 34 acute MI patients.
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tector CT and TTE for EF had a good
correlation for the overall group (r �
0.68) (Fig 2), patients with acute MI
(r � 0.69), and patients without acute
MI (r � 0.67). Bland-Altman analysis
revealed a trend of multidetector CT
slightly underestimating LV EF compared
with TTE (mean difference, �2% � 12)
(Fig 2). The interobserver reliability for
assessment of global LV EF with multi-
detector CT was excellent (r � 0.83).
The interobserver reliability for assess-
ment of global LV EF with echocardiog-
raphy was good (r � 0.68) (Fig 3).

Assessment of RWM by Using
Multidetector CT and TTE
There was excellent correlation be-
tween RWM by using multidetector CT
and clinical assessment of acute MI ter-
ritory (� � 0.82). The agreement be-
tween multidetector CT and TTE for
RWM on a four-point scale on the basis
of the 17-segment model was good
(1664 of 1734 segments, 96%; � �
0.79) (Table 2). When the analysis was
performed only in patients with clinical
acute MI the agreement remained good
(520 of 578 segments, 90%; � � 0.78)
(Table 3). Finally, the interobserver
correlation between two observers for
multidetector CT RWM assessment was
excellent on a per-patient (0.83) and a
per-segment (0.80) basis.

Myocardial PD by Using Multidetector CT
and SPECT
Of the 34 patients with PD detected by
using multidetector CT, 32 correlated
with the correct coronary artery dis-
tribution of the culprit lesion, as de-
fined by invasive coronary angiogra-
phy. The mean Hounsfield units for PD
by using multidetector CT was 50
HU � 12 (range, 16–75 HU), peri-
infarct region was 70 HU � 13 (range,
40–102 HU), and remote myocardium
was 99 HU � 14 (range, 77–142 HU).
Peak cardiac biomarkers among pa-
tients with acute MI were as follows:
creatinine phosphokinase, 1963 U/L �
1763; creatinine phosphokinase of the
muscle band fraction, 222 U/L � 222;
and troponin, 5.4 �g/L � 4.2. The
overall LV mass was 131 g � 36 by
using multidetector CT versus 141 g �
23 by using SPECT (r � 0.40). The
mean PD percentage was 11% � 5 by
using multidetector CT and 15% � 13
by using SPECT in patients with acute
MI. There was moderate correlation
between percentage of infarct size as
determined by using multidetector CT
versus SPECT in 20 patients who un-
derwent SPECT scanning with acute
MI (r � 0.48) (Fig 4). Bland-Altman
analysis showed a trend toward multi-
detector CT resulting in underestima-
tion of percentage of infarct size for

larger infarcts and overestimation for
smaller infarcts as compared with
SPECT (mean difference, �7% � 9)
(Fig 4). Of 20 patients with acute MI
who had infarcts, SPECT helped de-
tect nine inferior MIs, five anterior
MIs, and one lateral MI. However,
SPECT did not help detect subendo-
cardial infarcts in five patients (four
had inferior MIs, one had a lateral MI)
who were detected by using multide-
tector CT and had clinically proved ST
segment elevation MI with increased
cardiac enzymes and coronary occlu-
sion, as defined by using cardiac cath-
eterization (Fig 5). Cardiac multide-
tector CT excluded PD in 24 patients
without acute MI who underwent
SPECT. Finally, there was good to ex-
cellent linear correlation among all
three cardiac serum biomarkers and
the PD percentage by using multide-
tector CT (r � 0.82 for peak creati-
nine phosphokinase, r � 0.76 for cre-
atinine phosphokinase of the muscle
band, and r � 0.75 for troponin).

Discussion

In our study, 64-section multidetector
CT not only demonstrated a good cor-
relation for the assessment of LV EF
as compared with TTE, but excellent
interobserver variability, as well. Fur-

Figure 4

Figure 4: (a) Of 20 patients who underwent both multidetector CT and SPECT after acute MI, correlation of infarct size (percentage of LV mass) was moderate (y �
0.55x, r � 0.48, P � .01). (b) Bland-Altman analysis showed trend toward underestimation of percentage of infarct size by using multidetector CT as compared with
SPECT (mean difference, �7% � 9), specifically for larger infarcts (	10% of myocardium mass). SD � standard deviation.
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thermore, detection of abnormal
RWM by using a 17-segment model
showed good correlation with TTE.
Moreover, quantification of PD by us-
ing multidetector CT as a percentage
of total LV mass had excellent corre-
lation with cardiac biomarkers and mod-
erate correlation with SPECT quantifica-
tion of infarct size. Finally, the compre-
hensive multidetector CT analysis for
detection of acute MI on the basis of
matching PD and abnormal RWM
yielded a sensitivity of 94% and speci-
ficity of 97%, and showed that the inter-

observer reliability was better with mul-
tidetector CT (r � 0.83) as compared
with TTE (r � 0.68).

Global and Regional LV Function
Assessment of global and regional ventricu-
lar function with any imaging modality re-
quires high temporal resolution. In our
study, assessment of the global LV function
by using multidetector CT showed excellent
reproducibility and good correlation with
TTE, which confirms earlier comparisons
of four- and 16-section multidetector CT
with TTE and MR (8–12).

Although the temporal resolution of
multidetector CT (82–165 msec) is still
inferior to that of TTE, we found that
abnormal systolic function in terms of
RWM could be discerned in almost all
cases of MI. Further, multidetector CT
was not limited by poor acoustic echo-
cardiographic windows. It is also impor-
tant to point out that the detection of
acute MI in patients by using multide-
tector CT was not inferior to that of TTE
(similar accuracy of 96%) and that the
interobserver reliability for EF quantifi-
cation was better with multidetector CT
(r � 0.83), as compared with TTE (r �
0.68).

Myocardial Perfusion
Detection of PD can be accomplished by
using numerous imaging modalities
such as SPECT, positron emission to-
mography, contrast-enhanced echocar-
diography, and MR imaging. Compared
with histopathologic analysis or de-
layed-enhancement MR imaging, multi-
detector CT perfusion imaging underes-
timates infarct size (15,23,24). Never-
theless, it is still regarded as a useful
tool for detection of acute permanent
PDs and may represent a combination
of microvascular obstruction and myo-
cardial necrosis (13,25). In our study,
infarct size determined by using multi-
detector CT had an excellent correla-
tion with cardiac biomarkers and mod-
erate correlation with SPECT but with
systematic underestimation as com-
pared with SPECT, specifically for
larger infarcts. However, multidetector
CT helped detect subendocardial PD in
five patients with a clinical diagnosis of
acute MI that SPECT did not (proved
with coronary occlusion at cardiac cath-
eterization, increased cardiac enzymes,
and matched RWM abnormality). One
reason that subendocardial infarcts
might not be identified by using SPECT
is the fairly poor spatial resolution of
about 10 � 10 � 10 mm full width at
half maximum, as compared with the
superior spatial resolution of 64-section
multidetector CT (0.4 � 0.4 � 0.6 mm).
Furthermore, the limitations of SPECT
in the detection of subendocardial MIs
are well recognized, having cardiac MR
imaging and histologic analysis as refer-

Figure 5

Figure 5: Images of 67-year-old man with substernal chest pain and 4-mm ST segment elevation on echo-
cardiogram. (a) Coronary angiogram shows total occlusion of proximal right coronary artery (arrow) that was
successfully stented. (b) Multidetector CT study 5 days later reveals area of hypoperfusion (arrows) in infero-
septal and inferior walls, representing MI. Patient also underwent SPECT myocardial perfusion imaging at rest
for determination of infarct size on same day of CT. (c) Short-axis and (d) vertical long-axis images did not
reveal PD.
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ence standards (26). Moreover, we em-
phasize the clinical importance that
even small subendocardial infarcts can
influence prognosis and carry a high
cardiac risk with incremental prognos-
tic value to major cardiac events and
cardiac mortality beyond common clin-
ical, angiographic, and functional pre-
dictors (27). A more accurate estima-
tion of infarct size may be accomplished
with delayed-enhancement multidetec-
tor CT by performing a second scan be-
tween 5 and 15 minutes after contrast
agent injection (23–25). However, a de-
layed scan increases total radiation ex-
posure and requires a higher dose of
contrast agent to allow differentiation of
infarcted and normal myocardium (28).

Our direct measurements of radia-
tion exposure were 13 mSv. To put this
in perspective, the radiation doses asso-
ciated with stress SPECT technetium
99m-sestamibi and stress SPECT thal-
lium examinations are approximately 12
mSv and 25 mSv, respectively (28).

Clinical Implications
In the clinical setting, when a patient
presents with acute chest pain and elec-
trocardiographic changes, the diagnosis
of acute MI is usually obvious and car-
diac catheterization is the next step.
However, multidetector CT may be
used in patients where the diagnosis of
acute coronary syndrome is unclear,
such as in patients presenting with
acute chest pain to the emergency de-
partment with nondiagnostic electro-
cardiogram and negative initial levels of
cardiac enzymes. The assessment of in-
farct size, the detection of dysfunctional
but viable tissue, and the evaluation of
global and regional function have prog-
nostic value. Multidetector CT may pro-
vide an alternative means to existing im-
aging modalities for risk stratification
and management after acute MI. It re-
mains to be seen if this information may
improve diagnostic accuracy of coro-
nary multidetector CT angiography in
helping detect patients with significant
stenosis or acute coronary syndromes.
Multidetector CT myocardial perfusion
evaluation may even allow distinction of
acute and chronic MI (29) or help pre-
dict myocardial viability and LV func-

tional recovery (30). These functional
data are readily available for every car-
diac multidetector CT examination without
the need for further scanning, contrast
administration, or exposure to extra ra-
diation.

Our study had several limitations.
Multidetector CT scans in acute MI pa-
tients were obtained after treatment of
ST segment elevation MI. This pre-
cluded the multidetector CT assessment
of culprit lesions. Myocardial PD, as as-
sessed by using multidetector CT, iden-
tifies infarction but underestimates total
infarct size, specifically for larger in-
farcts. Delayed enhancement multide-
tector CT imaging, similar to delayed
enhancement MR imaging, has been re-
ported recently and may provide more
accurate estimation of infarct size, at the
expense of more contrast and radiation
exposure. There was some disagree-
ment between TTE and multidetector
CT for RWM abnormality assessment.
The main reason for this discrepancy
likely resulted from lack of perfect
coregistration and subjective analysis
performed by using both multidetector
CT and TTE. Another limitation for car-
diac multidetector CT is that patients
with atrial fibrillation or heart rate ab-
normalities may result in impaired im-
age quality and may limit the application
of this technique in this population.

In conclusion, 64-section multide-
tector CT can accurately assess global
and regional LV function and resting
myocardial PDs in patients with and
without acute MI. Comprehensive as-
sessment of these functional parame-
ters by using multidetector CT allows
accurate detection of acute MI and may
have prognostic implications.
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