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Background: Coronary artery calcification (CAC) is frequently encountered as incidental
findings during CT evaluation of thorax; however, little is known about its magnitude and
association with atherosclerotic risk factors in Nepalese population. The purpose of this study
was to evaluate the frequency of incidental CAC in patients undergoing standard thoracic
CT examination for non-cardiac pathology and to correlate it with risk factors for coronary
atherosclerosis. Methods: A hospital based prospective cross-sectional study was conducted
on 216 patients over 8 month duration. The coronary arteries were evaluated for calcification
on 16-slice MDCT and the frequency of CAC was correlated with atherosclerotic risk factors
viz. age, sex, diabetes mellitus, hypertension, smoking and obesity. Results: Incidental CAC
was seen in 72 (33.3%) of total 216 patients. The rates of CAC below 40, 40-60 and above
60 years age group were 0%, 31.6% and 43.9% respectively. The frequency of CAC in male
and female were 35% and 31.2% for all ages, 43.6% and 20% for 40-60 years group, and
35.2% and 61.1% for above 60 years age group respectively. The frequency of CAC was
higher in patients with diabetes mellitus (47.5%), hypertension (42.3%), smoking (43 %) and
obesity (38.9%). Conclusion: Incidental CAC was seen in 33.3% of the patients and it had
significant association with advancing age, diabetes mellitus, hypertension and smoking. Rate
of CAC was significantly higher in male for 40-60 years group but the frequency drastically
increased in female for above 60 years group.
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INTRODUCTION

Coronary artery disease, the most common form of heart
disease, is the single most important cause of premature
death globally. It is almost always due to atheroma and its
complications, particulatly thrombosis. The true frequency
of atherosclerosis is difficult, if notimpossible, to accurately
determine because it remains predominantly silent and
asymptomatic. Because arterial calcification almost always
represents atherosclerosis, early detection of coronary
artery calcification is of utmost importance in predicting
and preventing myocardial infarction. A variety of imaging

tools have been used to detect coronary artery calcification
which includes plain chest radiography, fluoroscopy,
echocardiography, CT scan and more recently endovascular
ultrasonography. Plain chest radiography and fluoroscopy
have the lowest sensitivity. CT scan is a highly sensitive tool
for detection of coronary calcium and is being promoted
as a noninvasive means for screening and diagnosis of
coronary artery disease.' Successive generations of CT
technology i.e. conventional CT, electron beam CT (EBCT)
and multidetector CT (MDCT) have been applied to cardiac
imaging for detecting coronary calcification. Conventional
CT scan has certain drawbacks e.g. longer scanning time
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with resultant motion artifacts, breathing misregistration,
volume averaging and inability to quantify the plaque
burden.” Although EBCT is the standard technique and
modality of choice for detection and scoring of CAC, it has
limited availability and high cost. Due to recent advancement
and tremendous development in the technology, MDCT has
been shown to be equivalent to EBCT for detection and
scoting of coronary calcification in current practice.” The
potentially important aspects of early detection of coronary
artery atherosclerosis by MDCT in subclinical stage may be
modification of cardiac risk factors, early treatment strategy
and patient education on behavior modification with
adoption of a healthier lifestyle so that catastrophic event
can be prevented thus reducing the morbidity and mortality.
Another important application of CT in quantification of
coronary calcification may be monitoring of the response
of the total atherosclerotic plaque burden to lipid-lowering
drugs.’ The purpose of this study was to evaluate the
frequency of incidental coronary artery calcification in
patients undergoing standard thoracic CT examination for
non-cardiac pathology and to correlate it with risk factors
for coronary artery disease.

METHODS

A hospital based prospective cross-sectional study was
carried out on 216 consecutive patients at B.P. Koirala
Institute of Health Sciences (BPKIHS), Dharan, Nepal over
a period of 8 months from March 2013 to October 2013.
Informed consent was taken from all the patients. Approval
of ethical clearance was obtained from the institutional
ethical review board (IERB), BPKIHS, Dharan, Nepal. As
it was a time bound study, sample size comprised of all the
patients who underwent CT thorax during the study period
and who fulfilled the inclusion criteria. All the patients
referred for thoracic CT examination for evaluation of
respiratory and non-cardiac pathology were included in the
study. Patients with known cardiac disease including prior
coronary artery bypass surgery (CABG), artificial valves,
stents, or pacemakers were excluded from the study. Non-
diagnostic scans with poor image resolution due to cardiac
or respiratory movements were also excluded. The scans
were performed by taking 7.5 mm contiguous sections
from the apex to the base of the thorax, using a standard
thoracic protocol, on a Hitachi 16-slice MDCT scanner
without cardiac gating, The raw data were subsequently
processed and multiplanar (MPR) and three dimensional
(3-D) reconstructions were done from acquired thin axial
sections. CT protocols were modified on the basis of the
nature of the pathology for which the patient was referred.
Intravenous contrast agent was administered wherever
required depending on the nature of the pathology.
Coronary artery calcification was only diagnosed when it
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was apparent on an artifact free scan and clearly visible on
standardized soft tissue window in the anatomical sites of
either left main, circumflex, anterior descending or right
coronary artery. Calcification was defined as a visible hyper
dense focus with Hounsfield unit (HU) of more than 130
over an area of =1 sqmm. There was an awareness of the
potential drawback that the calcification in the aortic valve,
aortic root, mitral annulus and pericardium could mimic
coronary artery calcification. The relevant clinical data
i.e. age, sex, height, weight, smoking habit, hypertension and
diabetes mellitus were recorded on a structured proforma.
Obesity was defined as BMI value of 230 kg/m? The
trequency of CAC was correlated with the risk factors for
coronary artery atherosclerosis viz. advancing age, gender,
hypertension, diabetes mellitus, smoking and obesity to
look for the association. Statistical analysis was performed
using SPSS software. Chi-square test was used to test the
significance of variables. Statistical significance was defined
as p-value <0.05 with 95% confidence interval.

RESULTS

A total of 216 thoracic CT scans were evaluated in this
study for incidental coronary artery calcifications. The most
common indication for CT thorax was lung malignancy
followed by pulmonary tuberculosis, pneumonia,
mediastinal mass, solitary pulmonary nodule (SPN),
bronchiectasis, chest trauma, lung abscess, pleural mass,
empyema thoracic, pulmonary AVM, achalasia cardia and
diaphragmatic hernia in decreasing order of frequency. Of
total 216 patients, 120 (55.6%) were male and 96 (44.4%)
were female with male to female ratio of 1.25:1. The age
ranged from 14 to 96 years with mean age of 58.4 years.

Among total 216 patients studied, 72 (33.3%) patients had
incidental coronary artery calcification on MDCT of which
42 (58.3%) were male and 30 (41.7%) were female with
male to female ratio of 1.4:1. The age of the patients with
coronary artery calcification ranged from 41 to 90 years
with mean age of 65.5 years. The majority of the patients
(n=24) with coronary artery calcifications were between
61-70 years of age. Coronary artery calcification was not
found in any of the patient below 40 years of age. The
frequency of coronary artery calcification in 40-60 years
and >060 years age group were 17/39 (43.6%) & 25/71
(35.2%) in male and 8/40 (20%) and 22/36 (61.1%) in
female respectively.

Four coronary vessels viz. left main coronary artery (LMCA),
left circumflex (LCX), left anterior descending (LAD) and
right coronary artery (RCA) were evaluated for incidental
calcification (Figures 1 and 2) on MDCT. Of total 72 patients
with coronary artery calcification, 31 had single vessel
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Figure 1: CT thorax at the level of heart shows calcifications in LMCA,
LAD and LCX coronary arteries

T35 Bha

Figure 2: CT thorax at the level of heart shows calcification in right
coronary artery

calcification, 15 had two vessels calcifications, 17 had three
vessels calcification and 9 had four vessels calcifications.
The spectrum of coronary artery calcification in 72 patients
detected on non-gated MDCT is shown in Table 1.

The relationship between coronary artery calcification
and risk factors for ischemic heart disease is shown in
Table 2. The MDCT showed rising trend of coronary
artery calcification with advancing age of the patients.
The frequency of calcification below 40, between 40-60
and above 00 years age group were 0%, 31.6% and 43.9%
respectively and the difference was statistically significant.
Although coronary artery calcification was more common
in male patients for all ages, the difference was not
statistically significant. Although the calcification was
significantly higher in male for 40-60 years group, the rate
increased drastically in female for >60 years group which
was statistically significant. The frequency of coronary
calcification in male and female were 35% and 31.2%
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Table 1: Spectrum of coronary artery calcification
detected on MDCT in total 72 patients

Vessel(s) Frequency Percentage
(n=72)

Single artery calcification (n=31)
RCA 10 13.88
LCX 9 125
LAD 6 8.33
LMCA 6 8.33

Multiple artery calcification (n=41)
RCA, LAD, LCX 1 15.27
RCA, LMCA, LAD, LCX 9 12,5
LMCA, LAD, LCX 6 8.33
LAD, LCX 4 5.55
RCA, LAD 4 5.55
RCA, LMCA 2 2.77
RCA, LCX 2 2.77
LMCA, LAD 2 2.77
LMCA, LCX 1 1.38

Table 2: Association of coronary artery
calcification with risk factors for ischemic heart
disease

Risk factors Coronary artery calcification Total p-value

Yes (n=72) No (n=144)
Age (years)
40-60 25 (31.6) 54 (68.4) 79 0.089
>60 47 (43.9) 60 (56.1) 107
Sex
All ages
Male 42 (35.0) 78 (65.0) 120 0.561
Female 30 (31.2) 66 (68.8) 96
40-60 years
Male 17 (43.6) 22 (56.4) 39 0.024
Female 8 (20.0) 32 (80.0) 40
>60 years
Male 25 (35.2) 46 (64.8) 71 0.011
Female 22 (61.1) 14 (38.9) 36
Diabetes mellitus
Yes 19 (47.5) 21 (52.5) 40 0.035
No 53 (30.1) 123 (69.9) 176
Hypertension
Yes 33 (42.3) 45 (57.7) 78 0.035
No 39 (28.3) 99 (71.7) 138
Smoking
Yes 52 (43.0) 69 (57.0) 121 0.001
No 20 (21.1) 75 (78.9) 95
Obesity
Yes 7 (38.9) 11 (61.1) 18 0.602
No 65 (32.8) 133 (67.2) 198

(P-value >0.05) for all ages, 43.6% and 20% (p-value
<0.05) for 40-60 years group, 35.2% and 61.1% (p-value
<0.05) for >060 years age group respectively. The frequency
of coronary artery calcification was higher in patients
with diabetes mellitus (47.5%), hypertension (42.3%)
and smoking (43%) which were statistically significant.
Although the frequency of calcification was higher in
patients with obesity (38.9%), it was not statistically
significant.
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DISCUSSION

Calcification of the arterial wall is intimately associated
with mural injury and evolution of atherosclerotic plaque.
Autopsy studies have shown the extent of coronary
artery calcification to correlate with the plaque burden,
severity of luminal stenosis and the frequency of ischemic
heart disease.*” CT scan is a highly sensitive technique
for detection and quantification of coronary artery
calcification. Absence of mural calcification at CT scanning
has a high negative predictive value for ruling out coronary
artery atherosclerosis and thus, its luminal stenosis.” The
negative predictive value of an EBCT calcium scan for
significant stenosis (i.e. 250% diameter stenosis) of any
major coronary vessel is about 90-95%.* Increasing amount
of coronary calcium is directly associated with increasing
likelihood of occlusive CAD and a high calcium score on
EBCT may be consistent with moderate to high risk of a
cardiovascular event within the next 2 to 5 years.’

Coronary artery calcification is often incidentally noted on
chest CT in patients undergoing assessment for non-cardiac
pathology. Various previous studies have reported the
frequency of incidental coronary artery calcification on CT
scan in the range of 22% to 46%."* In our study, MDCT
showed incidental calcification in one or more coronary
artery in 72 (33.3%) of total 216 patients scanned for non-
cardiac pathology.

Presence of CAC on EBCT is neatly 100% specific for
coronary atherosclerosis but is not highly specific for
obstructive disease, as both obstructive and non-obstructive
atherosclerotic lesions can have intimal calcification.’
Literatures report that the sensitivity and specificity of
EBCT in detecting coronary calcification in individuals with
significant stenosis (>50% narrowing) range from 85-100%
and 45-47%."""> Masuda et al" analyzed 161 patients who
underwent cardiac CT as well as coronary angiography for
evaluation of coronary artery disease and found that 90%
of the patients with coronary calcification detected by CT
had significant stenosis (>75% stenosis) on angiography,
while 80% of the patients with significant stenosis on
angiography had coronary calcification on CT scan. The
sensitivity and specificity of CT coronary calcification
for detection of significant stenosis were 65% and 87%
respectively.”” Shemesh et al' found that the helical
CT demonstration of calcification had a sensitivity and
specificity of 91% and 52% respectively when compared
with the detection of significant coronary stenosis.

Advancing age, smoking, hypertension, hypercholesterolemia,
diabetes mellitus and obesity are the major risk factors
related to extent of coronary atherosclerosis and ischemic
heart disease events. Pre-menopausal women have lower

Asian Journal of Medical Sciences | Jul-Aug 2015 | Vol 6 | Issue 4

rates of CAD than men, although this sex difference
disappears after the menopause.®”” Our study showed
significant association of CAC with advancing age, diabetes
mellitus, hypertension and smoking which are the known
major risk factors for coronary artery atherosclerosis.
Although the rate of coronary calcification was higher in
patients with obesity in our study, it was not statistically
significant. We found that the rate of CAC was significantly
higher in male for 40-60 years group but the frequency
drastically increased in female for >60 years group.

CONCLUSION

Incidental CAC was seen in 33.3% of the 216 patients
enrolled in our study and it had significant association with
advancing age, diabetes mellitus, hypertension and smoking,
Frequency of CAC was significantly higher in male for
40-60 years group but it drastically increased in female
for above 60 years group. Although incidentally detected
CAC may not have implication for the immediate clinical
management of the patients, it may have impact on long-
term clinical management and outcome. If CAC is found
incidentally on CT scan, the patients should be assessed
for ischemic features and risk factors for coronary artery
disease so that preventive measures can be taken to avoid
the catastrophic coronary events in future.
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