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Abstract

Background: Coronary artery disease (CAD) is aleading cause of morbidity and mortality
worldwide. Non-invasive imaging modalities such as Cardiac Computed Tomography
(CCT) and Cardiac Magnetic Resonance Imaging (CMR) have gained prominence in
evaluating CAD. While CCT provides high-resolution anatomical information on coronary
artery stenosis, CMR offers functional and tissue-level insights including myocardial
perfusion, ischemia, and viability. Comparative studies evaluating the diagnostic
performance of these modalities remain essential to optimize clinical decision-making.
Aim: To compare the diagnostic accuracy and clinical utility of Cardiac CT and Cardiac
Correspondence: MRI in the evaluation of patients with suspected coronary artery disease. Materials and
Dr. C. Sylviya. Methods: This prospective comparative study was conducted over 10 months in the
Department of Radiodiagnosis, | Department of Radiology. A total of 20 patients with suspected CAD were enrolled. All
Sree Mookambika Institute of |patients underwent both Cardiac CT (128-slice CT scanner, ECG-gated protocol) and
Medical Sciences. Cardiac MRI (1.5T scanner, cine imaging, stress perfusion, and late gadolinium
enhancement) within one week. A final composite diagnosis based on clinical,
biochemical, and invasive coronary angiography (when available) served as the reference
standard. Diagnostic performance of CCT and CMR was compared in terms of sensitivity,
specificity, and ability to provide anatomical versus functional assessment. Results:
Among 20 patients, significant CAD was detected in 12 (60%). CCT correctly identified
11/12 cases (sensitivity 91.6%, specificity 87.5%), whereas CMR detected 10/12 cases
(sensitivity 83.3%, specificity 90%). CCT was superior in detecting coronary artery
stenosis, while CMR was superior in characterizing myocardial perfusion and viability.
Both modalities demonstrated complementary roles in the comprehensive evaluation of
CAD. Conclusion: Cardiac CT is highly effective in detecting coronary artery stenosis,
whereas Cardiac MRI adds significant value in functional and tissue characterization.
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INTRODUCTION

Coronary artery disease (CAD) remains the most common cause of mortality globally, accounting for nearly 17.9 million
deaths each year, representing 32% of all global deaths[1]. The disease burden is projected to rise, particularly in low- and
middle-income countries, owing to urbanization, sedentary lifestyle, and increasing prevalence of risk factors such as
diabetes, hypertension, and dyslipidemia[2]. In India, CAD contributes to almost one-quarter of all deaths, with the
prevalence steadily increasing among younger populations, thereby posing a significant public health challenge[3].

The diagnosis of CAD traditionally relies on invasive coronary angiography, considered the gold standard for assessing
coronary stenosis. However, invasive techniques carry procedural risks and are resource-intensive, highlighting the need
for accurate non-invasive modalities[4]. Cardiac Computed Tomography (CCT) has emerged as a reliable imaging tool,
providing high-resolution anatomical visualization of coronary arteries and enabling detection of luminal stenosis with
excellent negative predictive value[5]. On the other hand, Cardiac Magnetic Resonance Imaging (CMR) offers unique
advantages, including assessment of myocardial perfusion, tissue viability, and fibrosis, thereby addressing the functional
consequences of ischemia rather than merely anatomical narrowing[6].

Several comparative studies have highlighted the complementary strengths of these two modalities. While CCT excels in
anatomical delineation, CMR contributes to understanding myocardial pathophysiology[7]. Recent meta-analyses suggest
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that the combined use of CCT and CMR may improve diagnostic accuracy and prognostic stratification in CAD,
particularly in patients with intermediate pre-test probability[8].

Given the growing burden of CAD in India and worldwide, there is a strong need for locally relevant comparative studies
that evaluate both anatomical and functional imaging strategies. Such evidence will help clinicians adopt optimal, patient-
tailored diagnostic algorithms that improve outcomes while minimizing unnecessary invasive procedures.

AIM AND OBJECTIVES

Aim

To compare the diagnostic utility of Cardiac Computed Tomography (CCT) and Cardiac Magnetic Resonance Imaging
(CMR) in the evaluation of patients with suspected coronary artery disease.

Objectives

1) To assess and compare the sensitivity, specificity, positive predictive value, and negative predictive value of CCT and
CMR in detecting significant coronary artery disease using a composite reference standard.

2) To evaluate the relative strengths of CCT (anatomical assessment) and CMR (functional and viability assessment) in
comprehensive characterization of coronary artery disease.

MATERIALS AND METHODS
Study Design and Duration:
This was a prospective, comparative study conducted in the Department of Radiology over a period of 10 months.

Study Population:

A total of 20 patients with clinical suspicion of coronary artery disease (CAD), referred for non-invasive imaging, were
included in the study. Patients with contraindications to MRI (e.g., pacemakers, metallic implants), renal dysfunction
(eGFR < 30 ml/min/1.73m?), history of allergic reaction to contrast agents, or hemodynamic instability were excluded.

Imaging Protocols:
1. Cardiac CT (CCT):

e  Performed using a 128-slice CT scanner with ECG-gated acquisition.

e Intravenous iodinated contrast (70-90 ml) was administered at 5 ml/sec, followed by a saline flush.
e Images were reconstructed with 0.6 mm slice thickness.

e Coronary artery stenosis was graded, and luminal narrowing >50% was considered significant.

2. Cardiac MRI (CMRY):

e  Conducted using a 1.5 Tesla MRI scanner.

e Standard protocol included:

e Cine sequences for cardiac morphology and function.

e  Stress perfusion imaging using adenosine (140 pg/kg/min).

e Late gadolinium enhancement (0.2 mmol/kg) for myocardial viability assessment.

e Significant ischemia was defined as reversible perfusion defect, and infarction was defined by late gadolinium

enhancement.

Reference Standard:
A composite diagnosis derived from clinical profile, biochemical markers (including troponins), and invasive coronary
angiography (where available) was used as the reference standard for confirmation of CAD.

Data Analysis:

e  Sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of Cardiac CT and
Cardiac MRI were calculated against the reference standard.

e Agreement between both modalities was assessed using kappa statistics.

e Data were analyzed using SPSS version 25.0.

Ethical Considerations:
The study protocol was approved by the Institutional Ethics Committee. Informed written consent was obtained from all
participants prior to inclusion.
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CARDIAC COMPUTED TOMOPGRAPHY

A calcified atherosclerotic plaque is identified along the
course of the LAD artery, resulting in an estimated 60—
70% luminal narrowing and associated with reduced
distal contrast opacification

 STRESS PERFUSION CMR

A well-defined area of subendocardial
hyperenhancement involving the
anteroseptal wall, consistent with a
subendocardial myocardial infarction (MI).
The enhancement pattern conforms to a
vascular distribution, indicating irreversible
myocardial injury

Ischemia is assessed by comparing stress and rest perfusion images, A defect
is seen only during stress and fully resolves at rest in a region without MI.
This pattem represents stress induced myocardial 1schemia
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RESULTS
Table 1: Baseline Characteristics of Study Participants (n = 20)
Characteristic Value / Frequency | Percentage (%6)
Mean age (years) 56.8 £ 9.2 -
Male 14 70.0
Female 6 30.0
Hypertension 12 60.0
Diabetes mellitus 10 50.0
Dyslipidemia 8 40.0
Smoking history 6 30.0
Family history of CAD 4 20.0
Table 2: Distribution of Patients Based on Final Composite Diagnosis
Diagnosis Frequency (n) | Percentage (%)
Significant CAD (>50% stenosis) 12 60.0
Non-significant CAD (<50%) 5 25.0
Normal coronary arteries 3 15.0
Total 20 100.0
Table 3: Diagnostic Performance of Cardiac CT and Cardiac MRI
Modality Sensitivity | Specificity | Positive Predictive | Negative Predictive Diagnostic
(%) (%) Value (PPV) (%) Value (NPV) (%) Accuracy (%)
Cardiac CT 91.6 87.5 91.6 87.5 90.0
Cardiac MRI 83.3 90.0 90.9 81.8 85.0
Table 4: Comparative Detection of Coronary Artery Disease
Condition Detected Composite Detected Detected by
Diagnosis (n) | by CT (n) MRI (n)
Left Anterior Descending (LAD) stenosis 7 7 6
Right Coronary Artery (RCA) stenosis 3 3 2
Left Circumflex (LCXx) stenosis 2 1 2
Multivessel disease 4 4 3
Myocardial ischemia/viability defect 5 3 5
Table 5: Impact of Imaging Findings on Clinical Decision-Making
Clinical Impact Frequency (n) | Percentage (%)
Diagnosis confirmed 8 40.0
Earlier diagnosis aided 4 20.0
Management altered (medical/surgical) 3 15.0
Surgical/intervention planning aided 3 15.0
No additional impact 2 10.0
Total 20 100.0

DISCUSSION

In this study, the diagnostic performance of Cardiac CT (CCT) and Cardiac MRI (CMR) in patients with suspected coronary
artery disease (CAD) was evaluated. The findings demonstrated that CCT had higher sensitivity for detecting significant
coronary stenosis, while CMR showed comparable specificity and additional strength in functional assessment such as
perfusion and viability. These results align with the current body of evidence suggesting that both modalities play
complementary roles in the evaluation of CAD.

In our study, CCT detected CAD in 91.6% of patients with significant stenosis, consistent with the ACCURACY trial,
which reported a sensitivity of 95% and specificity of 83% for 64-slice CCT angiography in patients without prior CAD[5].
Similarly, Meijboom et al. demonstrated that multislice CT achieved a sensitivity of 99% for detecting stenoses compared
to invasive angiography, highlighting its role as a reliable non-invasive gatekeeper[9]. With respect to CMR, our study
found a sensitivity of 83.3% and specificity of 90% in identifying CAD. These findings are comparable to the MR-IMPACT
Il trial, which reported sensitivity and specificity values of 75% and 59% respectively, confirming the utility of CMR
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perfusion imaging in detecting ischemia[10]. Furthermore, Nagel et al. demonstrated the superiority of CMR perfusion
over SPECT in terms of diagnostic accuracy, strengthening the case for its routine use in functional assessment[6].

Importantly, our results showed that CCT was superior for anatomical delineation, while CMR contributed uniquely to
tissue characterization and viability assessment. This agrees with the CE-MARC study, which concluded that CMR
provided superior diagnostic accuracy compared to SPECT and also offered prognostic value[11]. The ability of CMR to
detect myocardial fibrosis through late gadolinium enhancement provides an added layer of information not achievable
with CCT, making it indispensable for comprehensive CAD evaluation. Meta-analyses also support the complementary
nature of both modalities. Danad et al. found that CCT had the highest sensitivity (94%) for anatomical stenosis, while
CMR offered better functional assessment when compared to fractional flow reserve, the physiological gold standard[8,12].
This suggests that integrating both techniques in selected patients may optimize diagnostic accuracy and reduce
unnecessary invasive angiography.

The strength of our study lies in its prospective comparative design, enabling a direct evaluation of CCT and CMR within
the same patient cohort. However, the limitations include a relatively small sample size and single-center setting, which
may limit the generalizability of results. Future multicentric studies with larger populations are warranted to establish the
most cost-effective diagnostic algorithms in resource-limited settings such as India.

CONCLUSION

Both Cardiac CT and Cardiac MRI demonstrate high diagnostic value in the evaluation of suspected coronary artery
disease, but each modality has distinct strengths. Cardiac CT provides excellent anatomical delineation of coronary artery
stenosis with high sensitivity, while Cardiac MRI offers superior insights into myocardial perfusion, ischemia, and tissue
characterization. Rather than being competitive, these modalities are complementary, and their combined use may enhance
overall diagnostic accuracy and patient management in clinical practice.
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