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A 58-year-old man with intermediate risk for obstructive coronary artery disease presents with atypical CP. A cardiac computed
tomographic angiogram with calcium scoring was obtained. Despite a zero calcium score he was found to have a high risk, critical,
proximal left anterior descending artery (LAD) stenosis. During the post-scan monitoring period, he developed unstable angina

symptoms. He was admitted and ruled out for infarction. Invasive coronary angiography confirmed his severe LAD stenosis and a
drug eluting stent was placed in the proximal LAD. This case nicely illustrates the cardiac computed tomographic angiography
characteristics of a high risk coronary stenosis. In addition, it emphasizes that while a zero calcium score is associated with a
good prognosis, it is not tantamount to the absence of coronary artery disease and good clinical judgment must be employed

when caring for symptomatic patients, despite a zero calcium score.
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1. INTRODUCTION

Non-contrasted coronary calcium scoring (CAC) is a valu-
able, independent screening tool to help reclassify an inter-
mediate cardiac risk patient into a high or low risk subset./!]
It remains a class IIb recommendation.!! Patients with a zero
calcium score are extremely unlikely to have coronary artery
disease (CAD).1>* However, their risk for obstructive CAD
is not zero.!*»* Cardiac computed tomographic angiography
(CCTA), a contrasted scan, is a state of the art diagnostic
imaging modality used to evaluate patients with chest pain
or other symptoms that may be attributable to CAD. Its high
negative predictive value and excellent diagnostic accuracy!!
are ideally suited for the evaluation of patients at low to in-

termediate risk for CAD. CCTA also serves as a powerful
prognostic tool in these patients.[%! Furthermore, patient out-
comes using CCTA as the initial imaging modality in the
evaluation of chest pain have been shown to be equivalent
to stress test imaging.!”) Finally, CCTA possesses the abil-
ity, in some cases, to identify high risk, potentially unstable
coronary lesions.®! We present a case of a man with atypical
chest pain evaluated with CAC and CCTA as the initial diag-
nostic imaging modality. Despite a zero CAC, he was found
to have a high risk, severe, proximal left anterior descend-
ing (LAD) coronary stenosis, which is a highly unlikely and
clinically interesting finding in this setting.

*Correspondence: Robert A Pelberg; Email: pelbergr@ohioheart.org; Address: Lindner Research Center for Research and Education and The Christ
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Figure 1. A non-contrasted calcium scoring image. The
total calcium Agatston score was zero. In particular, note
that there is no calcium in the proximal left anterior
descending coronary artery (LAD)

Figure 2. The left panel illustrates a maximum intensity
projection image of the left anterior descending coronary
artery (LAD) a the level of the critical stenosis (white
arrow). The right panel is a curved multiplanar reformat of
the LAD. The severe stenosis is indicated by the white block
arrow. The square boxes in the left panel are cross sectional
slices of the lesion at 1 millimeter increments

Note. There is no calcium within the lesion.

Figure 3. Panels A and B depict the proximal left anterior descending coronary artery stenosis (block arrows) before and
after stenting respectively. The lesion closely resembles that seen on the coronary computed tomography image

Note. There is no calcium seen on the fluoroscopic image in panel A.

2. CASE PRESENTATION

A 58-year-old man with hypertension presented to the office
with atypical chest pain. He described his chest pain as a
nagging ache in the center of his chest without radiation.
The ache was constant and unrelenting for 24 to 48 hours
at a time. It did not radiate and there were no associated
symptoms of shortness of breath, diaphoresis or nausea. The
pain was unpredictable and not related to exertion. His fam-
ily history was significant for three sisters and four brothers
who suffered myocardial infarctions before the age of 50.
He was a nonsmoker with no history of diabetes mellitus
or hyperlipidemia. We determined he was intermediate risk
(16% 10-year-risk using the Framingham Risk Calculator)
for obstructive coronary artery disease. While his symptoms
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were markedly atypical, his intermediate cardiac risk and
strong family history of early CAD obligated an evaluation
for obstructive CAD. Because of its high negative predictive
value for the identification of CAD,P! its ability to reclassify
intermediate risk patients into high and low cardiac risk,>#
and its ability to identify other, non-cardiac causes of chest
pain, a CCTA with CAC was ordered. Another advantage to
this approach over stress test imaging is the ability of CCTA
to identify subclinical CAD, not identifiable by stress testing.
This added value of CCTA adds credence to secondary CAD
prevention recommendations if subclinical CAD is identified.

The calcium score was zero (see Figure 1). The CCTA re-
vealed normal right coronary and circumflex arteries. The
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LAD, however, demonstrated a high grade, proximal, non-
calcified stenosis with high risk features (see Figure 2), in-
cluding positive remodeling of the artery, a napkin-ring sign
and high plaque burden.!®°! Because the patient complained
of typical resting angina during his post-CCTA monitoring
period, he was admitted to the hospital with a suspected acute
coronary syndrome. His cardiac enzymes were negative but
he continued to have intermittent resting angina. An invasive
coronary angiogram confirmed the high grade proximal, non-
calcified LAD lesion seen by CCTA (see Figure 3). A drug
eluting stent was placed in the proximal LAD (see Figure 3)
and the patient was discharged the next day without compli-
cation. At his 2-week follow up office visit the patient was
chest pain free and feeling well.

3. DISCUSSION

It is our opinion that the patient’s initial, outpatient symp-
toms were not caused by his coronary stenosis. However,
the more typical, resting symptoms after the CCTA most
certainly were consistent with unstable angina, related to the
proximal LAD lesion. We believe that his proximal LAD le-
sion was initially a stable lesion and serendipitously became
unstable after the CCTA exam. This hypothesis is supported
by the high risk CCTA characteristics of this lesion, render-
ing it a potentially unstable stenosis. The timing of an acute
coronary syndrome related to a particular unstable lesion is
not clinically predictable. We do not feel that this patient’s
ACS was in any way caused by the CCTA itself. The ex-
cellent safety record of CCTA is well documented in the
literature.!>”!

Coronary calcium scoring is highly predictive of progno-
sis and cardiac risk.[!! While a zero calcium score may be
reassuring, it is well recognized that the absence of coro-
nary calcium is not equivalent to the absence of coronary
artery disease.!>*! Significant coronary stenoses are found
in approximately 2.5% of patient’s with zero calcium and
are located most often in the proximal LAD.!** High risk
coronary stenoses are characterized by low attenuation, large
plaque volumes, positive remodeling, spotty calcifications
and the napkin-ring sign,®°! most of which were observed
in our patient’s proximal LAD lesion (see Figure 4). These
high risk features rendered this lesion a possible vulnerable
plaque and may account for the onset of the unstable acute
coronary syndrome suffered immediately after the CCTA;
the timing of the unstable angina was likely coincidental.
This case highlights the importance good clinical judgment
in symptomatic patients, despite a zero calcium score. A
zero calcium score alone may not exclude stable or unstable
angina in a patient with suggestive symptoms. In addition,
calcium scoring cannot always be the sole measure for ex-

cluding significant coronary artery atherosclerosis.
Published by Sciedu Press

Figure 4. Panels A, B and C are multiplanar (MPR) and
curved multiplanar (cMPR) reformats of the proximal left
anterior descending stenosis and highlight the high risk
features of this lesion. The white arrows on the left sides of
panels A and B highlight the lesion location in the proximal
LAD in the long axis (panel A) and cross section (panel B).
The blue outline on the cMPR in panel A encircles the entire
eccentric plaque and demonstrates its large plaque burden
and low attenuation (an average of 72 Hounsfield units
[HU]). Note the positive remodeling of the lesion. Both
panels A and B illustrate the napkin ring feature (white box
in panels A and B and white arrow in panel B). Panel C
depicts the very low attenuation within the napkin-ring of
the lesion (17 HU). The white block arrows point to the
lesion on the cMPR images in panels A and B
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