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Abstract

Background: Severity and extent of coronary artery disease (CAD) assessed by Coronary computed tomography angiography
(CCTA) guide treatment and may predict clinical outcome. Coronary computed tomography angiography (CCTA) has evolved as
a logistically simple, accurate and low-risk non-invasive test primarily to rule out CAD with high negative predictive value. CTA
also helps in assessing the other possible cause of typical and atypical chest pain, which is definitely an additional benefit over
catheter angiography.

Aim: To find prognostic value of coronary CT angiography in our hospital in suspected patients with intermediate probability of
CAD.

Methodology: The present study was conducted in the Department of Radiodiagnosis and Department of LARI Cardiology King
George Medical University, Lucknow on 50 patients who underwent CCTA, and those coronary artery disease in CCTA were
subjected to invasive coronary angiography (ICA). The Age range 34-76 years, 20 women and 30 males with heart

rate range during CCTA was 55 to 75 beats per minute. Patients of all age groups, both sexes, referred for C.T coronary
angiography, having acute chest pain with suspected coronary artery disease were included in the study, referred from
Department of LARI Cardiology.

Result: All the cases had either one vessel or multi vessel involvement as a cause of chest pain with varying etiology, including
the anomalous origin and course of coronary arteries to flow occluding atherosclerotic plaque. Anomaly of origin and course was
observed in 3 (6%) and anomaly of course was observed in 5 (10%) cases. Right Dominant circulation was seen in 45 (90%)
cases. In 4 (8%) cases, circulation was left dominant. In 1 (2%) case co-dominant circulation was seen. The overall specificity of
MDCT coronary angiography in detecting coronary artery disease is 89.7%, with sensitivity in the range of 89.5%. There is fair
agreement between the MDCT and catheter angiography for detecting the significant stenosis in coronary arteries.

Conclusion: Because of improved high temporal and spatial resolution MDCT provides the better detail of coronary anatomy
and disease correlation of the patient. MDCT has got high NPV (approx.=92.9%) so it almost rules out CAD as the existing cause
of acute chest pain and prevents unnecessary invasive catheterisation of patients.
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Introduction:

Cardiovascular disease (CVD) is a worldwide disease and the major contributor to reduced quality of life.?
Historically, coronary artery disease (CAD) is defined as the presence of obstructive coronary artery stenosis
(>50%) in one or more coronary vessels and most of current prevention and treatment protocols are in accordance
with this paradigm: removing the obstruction for treating angina and preventing myocardial infarction.? However,
recent research has demonstrated that approximately two-thirds of the patients were belong to without obstructive
CAD in the CONFIRM (Coronary CT angiography evaluation for clinical outcomes: an international multicenter)
registry study.> Moreover, a large prospective trial recent reported that the majority of cardiovascular events
occurred among patients with non-obstructive CAD.*
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Coronary computed tomography angiography (CCTA) enables non-invasive detection of coronary atherosclerosis
and obstructive coronary artery disease (CAD). Having high negative predictive value, coronary CTA has rapidly
become a widely used method for ruling out obstructive CAD in patients with intermediate pretest probability of
CAD.5 However, coronary CTA cannot directly assess the hemodynamic significance of the detected stenoses,5*¢
which may result in increased utilization of downstream diagnostic testing, particularly invasive coronary
angiography.’

Previous studies have suggested superior diagnostic accuracy of coronary CTA combined with myocardial perfusion
imaging (MPI) to detect obstructive CAD as compared to either technique alone.® Consequently, a Class Ila
indication for the detection of obstructive CAD was granted for combined or hybrid imaging approach in the recent
revascularization guidelines of the European Society of Cardiology.® However, the evidence about the optimal use
of multimodality and hybrid imaging in routine clinical practice is currently limited.

Prognosis with a normal coronary CTA scan is excellent while the presence of extensive obstructive or
nonobstructive coronary atherosclerosis on coronary CTA predicts increased risk of death and adverse
cardiovascular events.!®! Similarly, patients with normal myocardial perfusion have good prognosis while
myocardial ischemia is associated with cardiovascular events .!? Previous studies have also demonstrated the
incremental prognostic value of the combined assessment of anatomy by coronary CTA and function by single-
photon emission computed tomography (SPECT) MPI, with the highest event risk related to the presence of both
anatomical stenosis and abnormal perfusion.’** However, the prognostic value of the hybrid imaging in routine
clinical practice, where MPI is only selectively applied to patients with suspected obstructive CAD on coronary
CTA, is currently unknown.

To find prognostic value of coronary CT angiography in our hospital in suspected patients with intermediate
probability of CAD. Given the high negative predictive value and low cardiovascular risk associated with normal
coronary CTA or MPI. In this strategy coronary CTA is first performed to exclude obstructive CAD. If suspected
obstructive stenosis is present on the initial analysis of coronary CTA images, the hemodynamic significance of the
stenosis is evaluated with PET perfusion study in the same imaging session.

Material & Methods:

The present study was conducted in the Department of Radiodiagnosis and Department of LARI Cardiology, King
George Medical University, G.M. and A.H., Lucknow, U.P. Between August 2014 to July 2015, 50 patients
underwent CCTA, and those coronary artery disease in CCTA were subjected to ICA at King George Medical
University, Lucknow. In these study 50 consecutive patients with chest pain, heaviness in chest, loss of
consciousness was included between August 2014 and July 2015.Age range 34-76 years, 20 women and 30 males.
The heart rate range during CCTA was 55 to 75 beats per minute. Patients of all age groups, both sexes, referred for
C.T. angiography, having acute chest pain with suspected coronary artery disease, from the Department of
Radiodiagnosis and Department of LARI Cardiology, were included in this study. Any patient with unstable,
symptoms where the requirement for ICA was considered urgent was excluded. Other exclusion criteria relating to
patient safety were documented iodine contrast allergy, hyperthyroidism, significant renal dysfunction (defined as
serum creatinine > 150 mmol/l or > 120 mmol/l in a diabetic patient or <30ml/min) and suspected pregnancy,
previous coronary artery bypass surgery.

All CT scans in study were performed by using a 64-row CT scanner (PHILIPS Brilliance ™ CT, NETHERLAND)
with ECG prospective technique. After initial frontal dual scout images (at 90 degree and 180 degree), a preliminary
non-enhanced data set was acquired to calculate the calcium score and to optimize the field of view for the CTA. 40
x 0.625 mm collimation, 120 kV tube voltage and 55 m As tube current were used. The data in the contrast
enhanced studies, both in sequential and spiral modes, were collected by using the following parameters: 64 x 0.625
mm collimation, gantry rotation time of 350 msec, tube voltage of 100-120 kV and 600-750 m As tube current both
depending on patient size. In the sequential mode, the pitch was always 1.0 with 5 mm overlap between the slice
stacks. Prospective ECG triggering determined the center of the acquisition (end diastole, 75% of the cycle) while
the width of this window was set between 100 and 200 ms according to HR.

MDCT-CAs was reported according to the 17-segment model of the AHA. Each coronary segment was analyzed
visually, and the degree of stenosis was defined by consensus between the radiologists. Lesions with a visually
estimated lumen diameter reduction of more than 50% were defined as “significant stenosis”, otherwise the segment
was classified as “no stenosis” or “non-diagnostic”. At the vessel and patient level, CCTA was interpreted as:

* No stenosis - all segments interpretable and no stenosis detected

« Significant stenosis - at least one stenosis, despite of non-diagnostic segments

+ Non-diagnostic - no stenosis but at least one segment non-interpretable
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Image quality was classified in each segment as:

* Excellent - no artifacts, unrestricted interpretation

» Adequate - moderate artifacts, acceptable for clinical diagnosis

* Poor/non-interpretable - severe artifacts impairing accurate evaluation

Statistical Analysia:

Data was assessed by using Statistical Package for the Social Sciences (SPSS) version 20.0 for Windows. The
number of cases in each patients their percentages was tabulated. Cohen’s kappa was used to assess the agreement
between the imaging modality with respect to the presence or absence of artery stenosis and the number of
stenosisverified MDCT Findings. Cohen’s kappa value with respect to detection and number of detected ICA was k
=1 (% of agreement = 100%). Sensitivity, specificity, positive predictive value, and negative predictive value of
was calculated by using MDCT ICA as gold standard.

Results/ Observation:

Age of patients ranged from 34 to 76 years with a mean age of 47.44+10.48 years. Majority of patients (n=29; 58%)
were aged 40 to 59 years. There were 15 (30%) patients aged 30-39 years. A total of 3 (6%) patients each were aged
60-69 years and >70 years. Out of 50 patients enrolled in the study, a total of 30 (60%) were males and remaining 20
(40%) were female. Male to female ratio of the study subjects was 1.5:1. Majority of patients (n=32; 64%) had
presence of one or more risk factors. Among different risk factors hypertension (46%) was the most common
followed by hyperlipidemia (36%), diabetes (36%) and obesity (16%). A total of 18 (36%) patients did not have
report with any of these risk factors. Acute chest pain was the most common clinical symptom seen in 40 (80%)
cases. Heaviness in chest was reported by 29 (58%) of cases. All the patients were conscious at the time of arrival
[Table 1].

All the cases had two vessel disease. Anomaly of origin and course was observed in 3 (6%) and anomaly of course
was observed in 5 (10%) cases. Right Dominant circulation was seen in 45 (90%) cases. In 4 (8%) cases, circulation
was left dominant. In 1 (2%) case co-dominant circulation was seen[Table 2].

A total of 850 segments were evaluated, of these 749 (88.1%) were found to be normal. Mild stenosis was observed
in 50 (5.9%) cases, moderate in 29 (3.4%) and severe in 7 (0.8%). A total of 15 (1.8%) were non-evaluable.
Maximum number of unevaluable segments for a branch were observed for right coronary artery (RCA) distal
segment and PDA (n=4; 8% each). The normality rate was maximum for OM1 and OM2 where 49/50 (98%) cases
showed normal findings. Minimal normal findings were observed at LAD-proximal location where only 40/50
(80%) cases had normal findings. RCA-middle segment had maximum proportion of cases with moderate to severe
stenosis (n=8/49; 16.3%). Mild stenosis was less common at RCA — proximal and middle and D1 segments where
none of the patients had mild stenosis [Table 3].

Out of 850 segments assessed through conventional coronary angiography, a total of 44 (5.2%) segments were non-
evaluable, 731 (86%) were normal, 40 (4.7%) had mild stenosis, 25 (2.9%) moderate and 10 (1.2%) had severe
stenosis. Maximum number of non-evaluable segments were at PDA and PLVB (n=10; 20% each) followed by
RCA-distal (n=9; 18%), RCA middle (n=6; 12%) and RCA-proximal (n=3; 6%). For LCX-Middle, LCX-Distal,
OM1, OM2, OM3 and LAD-Distal — there was one non-evaluable segment each. Maximum proportion of evaluable
segments showing abnormality were observed for LCX-Middle, where 11/49 (22.4%) segments had abnormality.
Maximum proportion of cases with moderate to severe abnormality were seen for LAD-Distal where 7/49 (14.3%)
had moderate to severe abnormality [Table 4].

Overall, verification of MDCT findings could be done in 805 segments (after excluding the non-evaluable segments
of both sides). Out of this conventional angiography diagnosed abnormalities in 77 segments (66 True positive and
11 false negative) whereas MDCT diagnosed abnormalities at 81 segments (66 True positive and 15 false positive).
Conventional angiography ruled out abnormalities in 729 segments (714 True negative and 15 false positive)
whereas MDCT angiography ruled out abnormalities in 725 segments (714 True negative and 11 false negative).
There was an agreement between two techniques on 780 (715 True negative and 66 True positive) out of 805
segments, thus showing an agreement on 96.9% segments. Out of 77 cases diagnosed as positive by conventional
angiography, MDCT could diagnose only 66, thus showing a sensitivity of 85.7%. Out of 729 cases diagnosed as
normal by conventional angiography, a total of 714 were also diagnosed as normal by MDCT, thus showing a
specificity of 97.9%. Thus, MDCT over-diagnosed abnormalities in 11 out of 77 cases diagnosed positive by it, thus
showing its positive predictive value to be 81.5% whereas 714 out of 725 cases diagnosed as negative by MDCT,
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only 714 were negative, thus showing its negative predictive value to be 98.5%. Overall agreement between two

techniques was 96.9% [Tab

le 5].

Taking conventional angiography as the gold standard, MDCT showed to be 89.5% sensitive and 89.7% specificity
in diagnosing coronary artery disease. It had a positive predictive value of 85% and a negative predictive value of

92.9%. MDCT showed an accuracy rate of 89.6% [table 6].

Table 1: Studied Patients Characteristics

Variables Frequency (n=50) Percentage
30-39 Years 15 30.0%
40-49 Years 13 26.0%
Age Group (Years) 50-59 Years 16 32.0%
60-69 Years 3 6.0%
70 Years or above 3 6.0%
Mean Age+SD (Range) in years 47.44+10.48 (34-76)
Gender Female 20 40.0%
Male 30 60.0%
Obesity 8 16.0%
Hypertension 23 46.0%
Risk factors Diabetes 14 28.0%
Hyperlipidemia 18 36.0%
No risk factor 18 36.0%
Smoking 15 30.%
Acute chest pain 40 80.0%
Clinical Symptoms Heaviness in chest 29 58.0%
Loss of consciousness 0 0.0%
Table 2: MDCT Findings of Coronary Artery
Finding Frequency (n=50) Percentage
Coronary Two vessels 50 100.0%
anatomy Anomalous origin and course 3 6.0%
Anomalous course 5 10.0%
Dominant Right 45 90.0%
circulation Left 4 8.0%
Co-dominant (Co) 1 2.0%
Table 3: Grade of Stenosis for Different Arteries as diagnosed by MDCT
Finding Normal Mild Moderate Severe NE*
No. % No. % No. % No. % No. %
RCA — Proximal 47 94 0 0 2 4 1 2 0 0
RCA — Middle 41 82 0 0 4 8 4 8 1 2
RCA — Distal 40 80 3 6 3 6 0 0 4 8
PDA 44 88 2 4 0 0 0 0 4 8
PLVB 46 92 1 2 0 0 0 0 3 6
LM 46 92 2 4 2 4 0 0 0 0
LCX — Proximal 44 88 4 8 1 2 0 0 0 0
LCX — Middle 41 82 8 16 1 2 0 0 0 0
LCX — Distal 45 90 3 6 2 4 0 0 0 0
oMm1 49 98 1 2 0 0 0 0 0 0
OoMm2 49 98 1 2 0 0 0 0 0 0
OoM3 45 90 5 10 0 0 0 0 0 0
LAD — Proximal 40 80 7 14 3 6 0 0 0 0
LAD — Middle 42 84 4 8 3 6 1 2 0 0
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Finding Normal Mild Moderate Severe NE*

No. % No. % No. % No. % No. %

LAD — Distal 40 80 4 8 5 10 0 0 1 2

D1 47 94 0 0 2 4 0 0 1 2

D2 42 84 5 10 1 2 1 2 1 2

749 88.1 50 5.9 29 34 7 0.8 15 1.8

Table 4: Conventional Angiography Findings
Finding Normal Mild Moderate Severe NE*

No. % No. % No. % No. % No. %

RCA — Proximal 44 88 0 0 1 2 2 4 3 6
RCA — Middle 38 76 2 4 1 2 3 6 6 12
RCA — Distal 33 66 6 12 1 2 1 2 9 18
PDA 40 80 0 0 0 0 0 0 10 20
PLVB 40 80 0 0 0 0 0 0 10 20

LM 45 90 3 6 2 4 0 0 0 0

LCX — Proximal 47 94 2 4 0 0 1 2 0 0
LCX — Middle 38 76 9 18 2 4 0 0 1 2
LCX — Distal 46 92 2 4 1 2 0 0 1 2
OM1 48 96 1 2 0 0 0 0 1 2

OM2 49 98 0 0 0 0 0 0 1 2

OoM3 45 90 4 8 0 0 0 0 1 2

LAD — Proximal 43 86 3 6 4 8 0 0 0 0
LAD — Middle 42 84 2 4 5 10 1 2 0 0

LAD — Distal 40 80 2 4 5 10 2 4 1 2

D1 49 98 1 2 0 0 0 0 0 0

D2 44 88 3 6 3 6 0 0 0 0
731 86.0 40 4.7 25 2.9 10 1.2 44 5.2

Table 5: Summarized Findings of ICA Verified MDCT Findings
Total Agree-

Verified| TP TN FP FN ment | Sens Spec PPV NPV
RCA-Proximal 47 3 44 0 0 100.0 | 100.0 | 100.0 | 100.0 | 100.0
RCA-Middle 44 5 37 1 1 95.5 83.3 97.4 83.3 97.4
RCA-Distal 41 6 33 0 2 95.1 75.0 100.0 | 100.0 | 943
PDA 40 0 40 0 0 100.0 - 100.0 - 100.0
PLVB 40 0 40 0 0 100.0 - 100.0 - 100.0
LCA 50 4 45 0 1 98.0 80.0 100.0 | 100.0 | 97.8
LCX-Proximal 50 3 45 2 0 96.0 100.0 95.7 60.0 100.0
LCX-Middle 49 8 38 0 3 93.9 72.7 100.0 | 100.0 | 92.7
LCX-Distal 49 3 44 2 0 95.9 100.0 95.7 60.0 100.0
OM1 49 1 48 0 0 100.0 | 100.0 | 100.0 | 100.0 | 100.0
OomM2 49 0 48 1 0 98.0 - 98.0 0.0 100.0
OM3 50 5 45 0 0 100.0 | 100.0 | 100.0 | 100.0 | 100.0
LAD-Proximal 50 7 40 3 0 94.0 100.0 93.0 70.0 100.0
LAD-Middle 50 8 41 1 1 98.0 88.9 97.6 88.9 97.6
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LAD-Distal 49 6 37 3 3 87.8 66.7 925 66.7 92.5
D1 49 1 47 1 0 98.0 100.0 97.9 50.0 100.0

D2 49 6 42 1 0 98.0 100.0 97.7 85.7 100.0
Total 805 66 714 15 11 96.9 85.7 97.9 81.5 98.5

Table 6: Diagnostic Efficacy of MDCT with respect to Conventional Angiography for detection of
abnormalities (n=48)

MDCT Conventional Angiography Total
Positive Negative
Positive 17 3 20
Negative 2 26 28
Total 19 29 48
Accurac
Sensitivity Specificity PPV NPV y
89.5 89.7 85.0 92.9 89.6
Discussion

The study group comprised of 30 males (60%) and 20 females (40%). Mean age of the study group being 47.44
years. The highest number of patients was in the age group of 40- 59 years (58%). The study done by Budoff et al®
comprised of 230 patients of which 136 were male (59.1%) with a mean age of 57 = 10 years and that done by Raff
GL et al*® had 53/70 males (73%) with a mean age of 59 + 11 years with a range of 22 to 81 years. Our result
showed slightly more male predominance which may reflect either a selection bias or small study size. However, our
study has shown an increased incidence of disease as the age advances which are in accordance with the previous
studies.

In our study cases majority of patients (64%) had presence of one or more risk factors. In which hypertension (46%)
was the most common risk factors followed by hyperlipidemia (36%), diabetes (36%) and obesity (16%). A total of
18 (36%) patients did not have report with any of these risk factors. Acute chest pain was the most common clinical
symptom seen in 40 (80%) cases. Heaviness in chest was reported by 29 (58%) of cases. All the patients were
conscious at the time of arrival.

Coronary artery aneurysms and ectasia are characterized by an abnormal dilatation of a coronary artery. Coronary
aneurysms and ectasia are usually considered as rare findings; however, with the advent of coronary multidetector
computed tomographic (CT) angiography, they are more frequently seen as incidental findings in many entities, and
their morphologic features. Coronary artery aneurysms are generally classified as saccular or fusiform on the basis
of their morphologic appearance. In saccular aneurysms, the transverse diameter is greater than the longitudinal
measurement of the aneurysm, whereas in fusiform aneurysms, the longitudinal measurement is greater than the
transverse diameter. Saccular aneurysms are frequently seen distal to an area of proximal stenosis and are often
multi-segmental, and are more prone to thrombosis and rupture.*’

In our study, a total of 850 coronary artery segments in 50 patients suspected of coronary artery disease were
assessed by both coronary CT angiography and catheter angiography. Segments were classified according SCCT
Coronary Segmentation!*! which is modified version American heart association (AHA) 17 segment model. All
segments regardless of size were included in the study.

Out of 850 segments 805 segments could be evaluated by catheter angiography due to near total occlusion in few of
the segments beyond which catheter cannot be passed. In two of the patients RCA could not be evaluated as it could
not be catheterized because of acute angulation in their course. In two of the case RCA was originating from left
coronary sinus. So out of 850 segments, 835 and 805 segments were evaluated in MDCT and catheter angiography
respectively .835 (98.23%) out of 850 segments were assessable by CCTA, making 1.7% of segments as non-
evaluable segments. overall, verification of MDCT findings could be done in 805 segments after excluding non-
evaluable segments. The non evaluable segments were either due to near total occlusion or abnormal course of
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coronary artery segments. Most of other segments rendered non evaluable were due to small size and slight motion
blur. In previous studies using 16- and 32- slice MDCT, the percentage of non-evaluable segments has been reported
to vary between 7- 22%.'® Robustness of use thus seems to have markedly improved with further technical
development. 64 slice MDCT, in comparison to16-slice MDCT, provides an increased number of sections per gantry
half-rotation (i.e, 64 vs 16) which translates into shorter scan times and superior temporal resolution. As well as in
our study only those patients were included who had a regular heart rate of < 65 which was also a reason for high
number of evaluable segments. The diagnostic accuracy of CCTA for non-invasive detection of coronary artery
stenosis has been an area of active research with the number of papers being published in this field increasing year
by year. A total of 74 lesions were detected out of 805 segments on catheter angiography, of these 40 were non-
significant and the rest 34 were significant. However, on coronary CT angiography a total of 83 lesions were
detected, out of 83 lesions 49 were non-significant and rest 34 were significant. All the non-evaluable segments
were considered as normal while analysing the data. 11 lesions were missed on CT angiography which was found to
be significant on invasive angiography. 15 lesions were overestimated on CT angiography. 11 segments of
significant stenosis which were missed on CT coronary angiography on retrospective analysis either had small
vessel size, tortuous course, and poor opacification due to proximal near total occlusion of artery or motion blur. All
of them were considered as false negatives. 15 lesions were overestimated on coronary CT angiography were
considered false positive. Out of the 15 lesions 10 were due to overestimation of stenosis because of heavily
calcified plaque. A total of 66 segments were true positive and the remaining 714 segments were true negatives. On
per segment basis analysis, CT coronary angiography on 64 slice Philips scanner had an overall diagnostic,
sensitivity, specificity, PPV and NPV obtained in our study on vessel-based analysis were 85.7%, 97.9%, 81.5% and
98.5% respectively with invasive catheter angiography as gold standard.

The vessels included for analysis are RCA, LAD, LCx and LMCA (left main coronary artery). Overall diagnostic
accuracy of 89.6%, sensitivity of 89.5%, specificity of 89.7%, positive predictive value of 85% and negative
predictive value of 92.9% were found in MDCT with invasive catheter angiography as gold standard. Number of
cases having significant stenosis involving RCA, LAD, LCX and LM as per CAG and CCTA were 7, 13, 4, 2 and
11, 11, 3, 2 respectively. Discrete differences in sensitivity and specificity were observed for the RCA, LAD, LCX
and LMCA arteries. In previous studies using 16-slice MDCT, sensitivity has been reported to vary from 85-97%
and specificity between 87-99%. Mariko Ehara, et al'® demonstrated the average sensitivity of CTA to diagnose
significant stenosis was 90%, specificity 94%, positive predictive value (PPV) 89% and negative predictive value
(NPV) 95% of 64 slice MDCT. The results of our study are in accordance with study carried out by Mariko Ehara et
al*®studied 69 patients who underwent both 64 slice CT and CAG and emphasized the high diagnostic accuracy of
64 slice MDCT in the assessment of significant CAD per patient and per segment in a non-selected patient
population with a high prevalence of CAD. Of a total 966 segments, 884 (92%) were assessable. Their analysis
yielded an overall sensitivity, specificity, PPV and NPV of 90%, 94%, 89%, and 95%, respectively. In our study we
reported good correlation between CCTA and CAG for grading of coronary artery stenosis on a per-segment basis.
All the coronary segments irrespective of their diameter were included. Patients with irregular pulse rate and those
having heart rate > 70 bpm were not included. As few of the patients received sublingual nitroglycerine that might
have resulted in a greater number of assessable segments and better visualization of branched vessels and smaller
segments.?® However, the accuracy was better in the main arteries compared to the smaller branch vessels. The poor
result in few vessels could be attributed to small vessel size.

Raff GL et al*® found specificity, sensitivity, and positive and negative predictive values for the presence of
significant stenosis on 64 slice MDCT scanner were: by segment (n = 935), 86%, 95%, 66%, and 98%, respectively
and by artery were (n = 279), 91%, 92%, 80%, and 97%, respectively.

The results of our study were found to be in accordance with those of 40 slice and 64 slice scanner and were better
than those of 16 slice scanners. This shows that with controlled regular heart rate, good breath holding capability
and sublingual nitroglycerine at the time of scan, 64 slice MDCT scanner shows comparable results with other
center studies done in 64 slice MDCT.

Four cases of complete occlusion of RCA were seen in which length of plaque and status of distal vessel was not
assessable on catheter angiography. CT angiography helped in calculating the length of block. Mollet et al?* also
reported that in patients with total occlusion, occlusion length and degree of calcification as assessed by CT are
more accurate predictors of interventional success than are angiographic parameters. Accurate detection of left
ventricular volumes and EF is fundamental for the diagnosis, prognosis and follow-up of many different forms of
cardiovascular disease. Due to its particular advantages, echocardiography is the most widely used imaging
technique for this purpose. It is an easily available bedside method that is also cheap, fast and noninvasive.
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Limitation of our study

A limitation of our study was that all patients were referred for CAG. Thus, there was a high incidence of true
disease, which tends to increase the sensitivity and PPV. Patient selection bias thus limits the direct transfer of these
results into clinical practice in populations not undergoing catheterization. However, a high pretest probability of
CAD in a clinical study is per se inevitable, since performance of reference CAG is not ethically acceptable in
asymptomatic, low pretest probability patients. Since our study group size was a small one enrolling 50 patients at a
single centre, the findings may not reflect readings of other centres. Hence, further studies with larger patient
population, preferably in a multicentre setting appears desirable to draw definite conclusions.

Conclusion:

In comparison to catheter / invasive coronary angiography (gold standard), we found the overall specificity of
MDCT coronary angiography in detecting coronary artery disease is 89.7%, with sensitivity in the range of 89.5%.
There is fair agreement between the MDCT and catheter angiography for detecting the significant stenosis in
coronary arteries.Because of improved high temporal and spatial resolution MDCT provides the better detail of
coronary anatomy and disease correlation of the patient. MDCT has got high NPV (approx.=92.9%) so it almost
rules out CAD as the existing cause of acute chest pain and prevents unnecessary invasive catheterisation of
patients.

References

1Collaborators, GBDUHC. Measuring universal health coverage based on an index of effective coverage of health services in
204 countries and territories, 1990-2019: A systematic analysis for the Global Burden of Disease Study 2019. Lancet 2020;
396:1250-1284.

2Dweck MR, Newby D E. Non-obstructive coronary artery disease can no longer be ignored. Eur. Heart J. Cardiovasc.
Imaging 2020; 21:489-490.

3Min JK, Dunning A, Lin FY, Achenbach S, Al-Mallah MH, Berman DS, et al. Rationale and design of the CONFIRM
(coronary CT angiography evaluation for clinical outcomes: An international multicenter) registry. J. Cardiovasc. Comput.
Tomogr. 2011; 5:84-92.

4Hoffmann U, Ferencik M, Udelson JE, Picard MH, Truong QA, Patel MR, et al. Prognostic value of noninvasive cardiovascular
testing in patients with stable chest pain: Insights from the PROMISE trial (prospective multicenter imaging study for evaluation
of chest pain). Circulation 2017; 135(24):2320-2332.

5Montalescot G, Sechtem U, Achenbach S, Andreotti F, Arden C, Budaj A, et al. 2013 ESC guidelines on the management of
stable coronary artery disease: the Task Force on the management of stable coronary artery disease of the European Society of
Cardiology. Eur Heart J 2013;34(38):2949-3003.

6 Schroeder S, Achenbach S, Bengel F, Burgstahler C, Cademartiri F, de Feyter P, et al. Cardiac computed tomography:
indications, applications, limitations, and training requirements: report of a Writing Group deployed by the Working Group
Nuclear Cardiology and Cardiac CT of the European Society of Cardiology and the European Council of Nuclear Cardiology.
Eur Heart J 2008;29(4):531-56.

7 Hulten E, Pickett C, Bittencourt MS, Villines TC, Petrillo S, Di Carli MF, et al. Outcomes after coronary computed
tomography angiography in the emergency department: a systematic review and meta-analysis of randomized, controlled trials. J
Am Coll Cardiol 2013;61(8): 880-92.

8 Gaemperli O, Saraste A,Knuuti J.Cardiac hybrid imaging. Eur Heart J Cardiovasc Imaging, 2012; 13:51-60.

9Windecker S, Kolh P, Alfonso F, Colle JP, Cremer J, Falk V, et al.2014 ESC/EACTS Guidelines on myocardial

revascularization: The Task Force on Myocardial Revascularization of the European Society of Cardiology (ESC) and the

1394



Journal Of Cardiovascular Disease Research
ISSN: 0975-3583,0976-2833 VOL15, ISSUES, 2024

European Association for Cardio-Thoracic Surgery (EACTS) Developed with the special contribution of the European
Association of Percutaneous Cardiovascular Interventions (EAPCI). Eur Heart J, 2014; 35 (37):2541-2619.

10HadamitzkyM, TaubertS, Deseive S, Byrne RA, Martinoff S, Schémig A, et al. Prognostic value of coronary computed
tomography angiography during 5 years of follow-up in patients with suspected coronary artery disease. Eur Heart
J, 2013;34 (42):3277-3285.

11 Nakazato R, Arsanjani R,Achenbach S,Gransar H, Che42ng VY, Dunning A, et al. Age-related risk of major adverse cardiac
event risk and coronary artery disease extent and severity by coronary CT angiography: results from 15 187 patients from the
International Multisite CONFIRM Study. Eur Heart J Cardiovasc Imaging 2014 May;15(5):586-94.

12Dorbala S, Di Carli MF, Beanlands RS, Michael E MerhigeME, Brent A WilliamsBA, Emir Veledar E, et al. Prognostic value
of stress myocardial perfusion positron emission tomography: results from a multicenter observational registry. J Am Coll
Cardiol 2013 Jan 15;61(2):176-84.

13van Werkhoven JM, SchuijfiD, GaemperliO, Jukema JW, Boersma E, Wijns W, et al. Prognostic value of multislice computed
tomography and gated single-photon emission computed tomography in patients with suspected coronary artery disease. J Am
Coll Cardiol 2009 Feb 17; 53(7):623-632.

14Pazhenkottil AP, Nkoulou RN, Ghadri JR. Herzog BA, Buechel RR, Kiest SM, , et al. Prognostic value of cardiac hybrid
imaging integrating single-photon emission computed tomography with coronary computed tomography angiography. Eur Heart
J 2011 Jun; 32(12):1465-71.

15 Budoff MJ, Achenbach S, Blumenthal RS, Carr JJ, Goldin JG, Greenland P, et al. Assessment df tomography: a scientific
statement from the American Heart Association Committee on Cardiovascular Imaging and Intervention, Council on
Cardiovascular Radiology and Intervention, and Committee on Cardiac Imaging, Council on Clinical Cardiology.
Circulation2006; 114:1761-91.

16 Raff GL, Gallagher MJ, O’Neill WW, Goldstein JA. Diagnostic accuracy of noninvasive coronary angiography using 64-slice
spiral computed tomography. J Am Coll Cardiol2005;46:552-7

17Mariana DZ, UlisesBP, Mary CHZ. Aloha MG, Erick AR, Greby FZB, et al. Coronary Artery Aneurysms and Ectasia:Role of
Coronary CT Angiography. RSNA Radiographics. November 2009 Volume 29, Issue 7.

18Tiirkvatan A, Biyikoglu SF, Biiyiikbayraktar F, Olger T, Cumhur T, Duru E. Clinical Value of 16-Slice Multidetector
Computed Tomography in Symptomatic Patients with Suspected Coronary Artery Disease. Acta Radiologica VVolume 49, Issue 4,
2008 pages 400-408.

19Ehara M, Surmely JF, Kawai M, Katoh O, Matsubara T, Terashima M, et al. Diagnostic Accuracy of 64-Slice Computed
Tomography for Detecting Angiographically Significant Coronary Artery Stenosis in anterior displacement Unselected
Consecutive Patient Population — Comparison with Conventional Invasive Angiography. Circ J 2006;70:564-571

20Takx RA, Suchd D, Park J, Leiner T, Hoffmann U. Sublingual Nitroglycerin Administration in Coronary Computed
Tomography Angiography: a Systematic Review. EurRadiol. 2015 May 21

21 Mollet NR, Hoye A, Lemos PA, Cademartiri F, Sianos G, McFadden EP, et al. Value of preproceduremultislice computed
tomographic coronary angiography to predict the outcome of percutaneous recanalization of chronic total occlusions. Am J
Cardiol. 2005 Jan 15;95(2):240-3.

1395



