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Background. Our aim was to compare 4-slice spiral computed tomography with conventional coro-
nary angiography in the detection of significant (> 50%) coronary stenosis.

Methods. Sixty-two patients (41 males, 21 females, mean age 60 + 8 years) with suspected coronary
artery disease were submitted to coronary angiography and then to multislice spiral computed to-
mography (GE Light Speed 4 slice) performed 12 + 5 days later.

Results. We excluded 25 % of the patients from analysis because of a heart rate > 70 b/min or because
of frequent ectopic beats. We also excluded from analysis 23% of all the angiographic segments judged
not evaluable at multislice spiral computed tomography. Within these limits, the sensitivity was 65 %,
the specificity 98 %, the positive predictive value 88 %, and the negative predictive value 92 %.

Conclusions. By considering the intrinsic limitations such as its low temporal and spatial resolu-
tion, 4-slice spiral computed tomography has a limited applicability and has to be used with caution

in the evaluation of native coronary arteries.
(Ital Heart J 2004; 5 (2): 127-131)

Multislice spiral computed tomography
(MSCT), magnetic resonance and electron
beam computed tomography are challeng-
ing selective coronary angiography as the
elective diagnostic technique for the detec-
tion of coronary artery stenosis!*. None of
these non-invasive techniques has the tem-
poral resolution, spatial resolution and all

round applicability of coronary angiogra-
5

phy>.

However, rapid technical improvements
in terms of multidetection and reconstruc-
tion algorithms have boosted MSCT and
recently moved this procedure from a pure
initial investigational field toward the clin-
ical setting.

The ease with which these investigations
are performed gives rise to the risk that radi-
ologists or cardiologists may apply them in
a clinical setting without fully understand-
ing their limitations. Therefore, it is of para-
mount importance to define the limitations
of the new techniques in order to identify an
appropriate role for each modality in the
management of coronary artery disease.

Our intention was to compare 4-slice
MSCT and conventional coronary angiog-
raphy in patients referred to coronary an-
giography because of suspected coronary
artery disease.
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Methods

Sixty-two patients (41 males, 21 females,
mean age 60 + § years), consecutively sub-
mitted to coronary angiography for suspect-
ed coronary artery disease, were then sub-
mitted to MSCT performed 12 + 5 days lat-
er. The exclusion criteria were hemodynam-
ic instability, arrhythmias, heart rate > 70
b/min despite therapy, renal insufficiency, se-
vere lung disease, severe heart failure, and
unstable angina. A beta-blocker (atenolol 50-
100 mg/day) was given to all patients at least
2 days before MSCT, in order to obtain a
heart rate between 50-70 b/min®’.

Coronary angiography. Coronary angiog-
raphy was performed using a Philips Inte-
gris 5000 (The Netherlands) with Dicom
digital storage on CD. Quantitative coro-
nary angiography was performed off-line
with an automatic edge detection program
(PMS program). Stenosis was quantified
only in vessels > 2 mm in diameter®. A di-
ameter reduction > 50% was defined as a
significant stenosis.

Multislice computed tomography scan
protocol. MSCT was performed using a
GE Light Speed (Milwaukee, WI, USA) in-
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strument. The gantry rotation was 0.5 s, with 4 slices
acquired at every rotation (collimation 1.25 mm). The
voxel data acquisition was anisotropic (1.25 X 0.59 X
0.59) with an estimated volume of 0.435 mm?3. A vol-
ume data set covering the distance from the carina to
the inferior border of the heart was acquired.

The scan delay was determined by means of a bolus
injection of 40 ml having as its region of interest the
proximal tract of the ascending aorta. A total volume of
145 ml (4 ml/s) of non-ionic contrast agent was inject-
ed via an antecubital vein during a 27-30 s period of
breath holding.

Cross-sectional images with a slice thickness of
1.25 mm were reconstructed by means of retrospective
ECG gating at 40, 70 and 80% of the cardiac cycle.

The data sets were analyzed by one cardiologist and
one radiologist using the original axial images and mul-
tiplanar reconstruction. The coronary arteries were clas-
sified as evaluable or non-evaluable by visual estimation.
In the evaluable arteries we assessed the presence of sig-
nificant stenosis (> 50% diameter reduction).

The diagnostic accuracy of MSCT was evaluated in
terms of its sensitivity and specificity for the identifica-
tion of patients with significant coronary artery disease,
for the evaluation of the extent of coronary artery dis-
ease, and for the identification of the single lesion.

Results

In 7 patients (11%) MSCT was not performed be-
cause of a heart rate > 70 b/min or due to the presence of
frequent ectopic beats before contrast injection. MSCT
was performed without complications in 55 patients.

Eight more patients were excluded from the analy-
sis because of motion artifacts, due to an uncontrolled
heart rate and/or ectopic beats during the infusion of
contrast medium.

We analyzed the data of 47/62 patients (75%). The
mean heart rate during infusion was 59 + 3 b/min. The
mean scan duration was 22 s (range 19-24 s).

Of 551 angiographic segments = 2 mm, 416 (77%)
were judged evaluable at MSCT. Table I shows the de-
tails of the vessels and segments evaluated.

The rate of evaluability was high for the left anteri-
or descending coronary artery (93%), low for the right
coronary artery (54%), and very low for the marginal
branches (40%). The most frequent reasons for an im-
paired evaluability were motion artifacts and severe
vessel calcification3!!.

In the 416 segments evaluated at 4-slice MSCT, 89
coronary stenoses were detected at selective angiogra-
phy. MSCT correctly identified 54 stenoses with a sen-
sitivity of 65%, a specificity of 98%, a positive predic-
tive value of 88%, and a negative predictive value of
92% (Figs. 1 and 2).

With the limitation of the evaluability of only 77%
of the angiographic segments, the value of MSCT in
evaluating the entire coronary tree was as follows:
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Table I. Evaluability by multislice computed tomography (MSCT) for each coronary segment and entire vessel.

PDA

RCA

Inter RCA

Cx Cx Marg

Diag

LAD

LAD

LM

Middle Distal

Prox

Distal

Prox

Middle Distal

Prox

46 44 44 47

44

45 47 47 46 47 46 47

46

44

47

No. angiographic segments

43 36 31 28

24

40 43 41 41 17 39 41 39 19

43

No. MSCT evaluable segments

91 87 36 85 87 85 40 100 54 93 80 70 59

93

91

91

Percentage

= poste-

marginal branch; PDA

left main trunk; Marg

= left anterior descending coronary artery; LM =

diagonal branch; Inter = intermediate branch; LAD

Cx = left circumflex artery; Diag

proximal; RCA = right coronary artery.

rior descending coronary artery; Prox
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Figure 1. Four-slice computed tomography shows multiple critical 4 2
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Table IV. Accuracy of multislice computed tomography in the
detection of coronary occlusion depending on collateral circula-
tion.

Variable Occlusion
With collateral Without collateral
circulation circulation
Prevalence (%) 35 8

Sensitivity (%) 72 75
Specificity (%) 91 100
Accuracy (%) 85 98
Positive predictive

value (%) 81 100
Negative predictive

value (%) 86 98

total vessel occlusions depending on the presence or
absence of distal evaluation via a collateral circulation.

When the coronary segments judged unevaluable at
4-slice MSCT were included in the analysis, the over-
all accuracy was obviously less, with a sensitivity of
59% and a specificity of 97%.

Discussion

In the setting of coronary imaging, conventional
coronary angiography serves as the gold standard tech-
nique: its temporal resolution is about 7-10 ms/image
and its spatial resolution permits the characterization of
coronary branches as small as 0.3 mm; calcium de-
posits and the heart rhythm do not interfere with the
quality of images; the mortality is close to zero, the
morbidity is very low, the duration of the procedure is
15-20 min’, the radiation exposure is 89.1-191.3 R, and
the effective dose is 3-10 mSv'%13.

Compared to coronary angiography, 4-slice spiral
computed tomography presents major limitations in-
cluding its low temporal and limited spatial resolution;
moreover, because of the modality of acquisition and
reconstruction of the images, MSCT cannot provide
any information about the flow characteristics of the
coronary circulation®!4-16,

As far as radiation exposure is concerned, the dose
exposure during 4-slice MSCT is usually higher than
that of coronary angiography with an effective dose of
9-11 mSv'2.

The presence of arrhythmias, severe calcifications,
a heart rate > 70 b/min and the patient’s inability to hold
his breath for the full duration of the scan may result in
a degradation of the image quality, impairing the evalu-
ability of single coronary segments. In our study, 25%
of the patients were excluded from analysis and, with
regard to the patients analyzed, 23% of the angiograph-
ic segments were judged unevaluable because of an in-
sufficient image quality.

Considering only evaluable segments, the sensitivi-
ty we obtained was 65% and the specificity 98%, with
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relevant differences as far as each coronary segment
was concerned (Table I). In patients with occluded ves-
sels without a collateral circulation, the sensitivity was
higher (75%), with a specificity of 100% and a positive
predictive value of 100% (Table I'V).

We have no data regarding patients revascularized
by stenting or coronary bypass and this represents a
limitation of our study.

Our study confirms the data of Achenbach et al.®
that 4-slice MSCT has a limited applicability in the
clinical scenario. The overall sensitivity (evaluable +
unevaluable segments) in the Achenbach study was
55% and 59% in our study, which is quite low com-
pared to other non-invasive techniques!”.

New generation MSCT, able to simultaneously ac-
quire 16 slices (collimation 0.625 mm) and equipped
with more recent image reconstruction algorithms,
seems to consistently increase the percentage of evalu-
able coronary segments and the overall accuracy of
MSCT'3:19,

In conclusion, our data confirm that 4-slice MSCT
has to be used with caution in the diagnosis of signifi-
cant coronary disease because of the limited evaluabil-
ity of the coronary segments and because of its rela-
tively low overall sensitivity.

It is not yet possible to predict whether MSCT will
become a viable alternative to selective coronary an-
giography in a substantial proportion of patients, or
whether it will develop a niche role as an adjunct to oth-
er non-invasive methods.
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