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Coronary artery disease is the leading cause of mortality and morbidity worldwide. Although
coronary angiography is currently a gold standard for diagnosis of coronary artery disease, some patients
are of concern regarding small but not negligible risk of complications and discomfort of the procedure. In
recent years, cardiac computerized tomographic angiography (CTA) is an attractive non-invasive modality
for evaluation of chest pain in patients suspected to have coronary artery disease. The authors report a
61 year-old-man with a history of hypertension and hypercholesterolemia who presented with exertional
angina pectoris for 3 weeks. Cardiac CTA was performed and revealed a severely stenotic lesion at the
proximal left anterior descending coronary artery (LAD) with left ventricular ejection fraction of 53% and
hypokinesia of anteroseptal and apical wall. The patient then was planned and underwent percutaneous
coronary interventional procedure. This case highlights the utility of comprehensive information from
cardiac CTA as a modality for coronary interventional procedure planning.
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Case Report

A 61 year-old-man with a known history of
hypertension and hypercholesterolemia presented
with exertional angina pectoris for 3 weeks. Physical
examination was unremarkable. Electrocardiogram
showed sinus rhythm with biphasic T wave inversion
in anterior precordial leads. To avoid an invasive
procedure, it was decided to send the patient for
computerized tomographic angiography (CTA). This
was done on a 16-slice multi-detector row spiral
CT scanner, MX 8000 IDT, Philips Medical System,
USA. It revealed a severely stenotic lesion at the
proximal left anterior descending coronary artery just
below the origin of the first diagonal branch (Fig. 1).
The LV ejection fraction was calculated to be 53% by
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Simpson’s method. The mid anteroseptum, anterior
wall and apex were severely hypokinetic to akinetic
(Fig. 2). Drug-eluting stent was placed at the stenotic
site (Fig. 3).

Discussion

This case highlights that cardiac CTA infor-
mation of global and regional LV function as well as
coronary luminal stenosis provides comprehensive
assessment in a patient suspected coronary artery
disease which is sufficient for planning percutaneous
coronary intervention (PCI) procedure.

Conventional noninvasive tests to assess for
myocardial ischemia including exercise electrocardio-
graphy, stress echocardiography, and stress nuclear
scintigraphy have some limitations. Exercise electro-
cardiography has been widely performed and pro-
vides data on functional capacity; however, the over-
all accuracy for detecting significant coronary arterial
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Fig. 1 CTA image demonstrates severe stenosis (arrow) at

the proximal left anterior descending artery
(LAD) at the level of the origin of the first diagonal
branch (D1)
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Fig. 2 Cardiac CTA images of the left ventricle display in
axial (left column) and apical views (right column).
The upper row and lower row demonstrate end
diastole (ED) and end systole (ES), respectively.
There are abnormal wall motion abnormalities at
the septum and apex (arrow heads)
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Fig. 3 Coronary angiography of the left coronary arteries demonstrates severe stenosis (black arrow) at the proximal left
anterior descending artery (Left Panel) which has no residual stenosis (dotted arrow) after percutaneous coronary
intervention (PCI) (Right Panel)

luminal narrowing is moderate which may be the
results of unachievable predicted heart response for
age, abnormal baseline electrocardiography, and hyper-
tensive response, etc®. Stress echocardiography has
improved the diagnostic accuracy for stress testing
in the majority of patients. Unfortunately, 15-20% of
patients have inadequate acoustic windows which
limit complete assessment of regional wall motion®-).
For nuclear scintigraphy, it can provide information
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on perfusion and function; however, it is a time con-
suming procedure and requires technical expertise for
nuclear material handling and post-processing®®.
Therefore, it is important to have an alternative and
accurate noninvasive technique to assess coronary
artery disease (CAD).

Cardiac CTAis an attractive modality because
it can acquire complete data set in one short breath-
holding. The information on LV function and coro-
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nary artery can be analyzed with post-processing
software. The accuracy of detecting coronary arterial
luminal narrowing has previously described®?,
Information in global and regional LV function helps
in determining the presence of CAD and assessing
the associated findings with CAD, such as LV throm-
bus. Logically, if the patient has significant coronary
stenosis and undergoes PCI, the authors can omit
left ventriculography which will cause less radiation
and contrast exposure to the patient. In addition, from
the authors’ experience, noncardiac causes of chest
pain have been detected in cardiac CT exam during
the assessment of chest pain patients. Those etiolo-
gies include pulmonary embolism, aortic dissection,
and lung mass, etc.

It should also be realized that there are some
limitations which impair image quality of cardiac CTA.
Those include respiratory artifacts, motion artifacts,
cardiac arrhythmia, rapid heart rate during scanning,
and artifacts from dense coronary calcification®. In
future development including 64-slice multi-detector
row spiral CT scanner, artifacts may be reduced and
the excellent spatial and temporal resolutions will
allow the assessment of small branches and charac-
terization of coronary arterial plaques®!® which then
expand the role in preventive cardiology.

Conclusion

The evolution of cardiac CT has changed the
world of cardiac imaging. For assessment of a patient
with chest pain, clinicians now have a powerful tool
to help to determine various causes of chest pain
and provide comprehensive assessment in patient
suspected CAD. This information is adequate for
planning PCI which may reduce the role of diagnostic
coronary angiography and it is possible that the
cardiac catheterization laboratory will be utilized
mainly for interventional procedure. The availability
of the scanners in the medical practices will increase
the utility of this technology significantly in the near
future.
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