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ABSTRACT 

Background: 

Chronic ischemic heart disease (IHD) is a leading cause of cardiovascular morbidity and 
mortality worldwide, including in India. Accurate assessment of left ventricular (LV) function 
is critical in guiding clinical management. Cardiac magnetic resonance imaging (CMR) is 
considered the gold standard for non-invasive evaluation of cardiac structure and function, 
offering superior accuracy over conventional imaging modalities. 

Aim: 

To evaluate the role of CMR in assessing LV function and myocardial viability in patients with 
chronic IHD and compare findings with 2D echocardiography. 

Materials and Methods: 

A prospective observational study was conducted on 60 patients with chronic IHD. Each 
patient underwent 2D echocardiography and CMR. LV volumes, ejection fraction, and 
myocardial fibrosis were assessed. Late gadolinium enhancement (LGE) was used to 
determine scar burden and viability. Paired t-tests and Pearson correlation were applied for 
statistical analysis. 

Results: 

CMR measured significantly higher LV end-diastolic and end-systolic volumes and lower 
ejection fraction compared to echocardiography (p < 0.001). Over 50% of patients had 
moderate to severe LV dysfunction on CMR. LGE analysis revealed that 51.2% of myocardial 
segments showed some degree of fibrosis, with a strong inverse correlation between scar 
burden and LVEF (r = -0.59, p < 0.001). 

Conclusion: 

CMR provides a comprehensive and accurate evaluation of LV function and myocardial 
viability in chronic IHD. It outperforms echocardiography in volume quantification and fibrosis 
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detection, offering critical insights for therapeutic decision-making. Wider application of CMR 
in Indian clinical practice is recommended for improved patient outcomes. 
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Introduction 

                           Chronic ischemic heart disease (IHD) remains a leading cause of morbidity and 
mortality worldwide, with its burden escalating in developing nations like India due to rapid 
urbanization, lifestyle modifications, and an aging population. The World Health Organization 
reports that cardiovascular diseases, primarily IHD, account for approximately 17.9 million 
deaths annually, representing 31% of global mortality. In India, the prevalence of IHD has 
surged over the past decades, with studies indicating a significant increase in both urban and 
rural populations. This rising trend underscores the imperative need for accurate diagnostic 
modalities to assess left ventricular (LV) function, which is pivotal in the management and 
prognostication of IHD. Traditionally, two-dimensional echocardiography has been the 
cornerstone for evaluating LV function due to its accessibility and cost-effectiveness. 
However, its limitations, including operator dependency and suboptimal image quality in 
certain patient subsets, have prompted the exploration of more advanced imaging 
techniques. Cardiac magnetic resonance imaging (CMR) has emerged as the gold standard for 
non-invasive assessment of cardiac morphology and function, offering high spatial resolution 
and reproducibility without exposure to ionizing radiation. CMR provides comprehensive 
evaluation of LV volumes, ejection fraction, wall motion abnormalities, and myocardial tissue 
characterization, making it an invaluable tool in the management of chronic IHD.  

                                   One of the pivotal advantages of CMR is its ability to detect and quantify 
myocardial scar and viability through techniques such as late gadolinium enhancement (LGE). 
The extent and transmurality of LGE have been shown to predict functional recovery post-
revascularization, thereby guiding therapeutic strategies. Additionally, CMR's capability to 
assess myocardial perfusion and detect inducible ischemia further enhances its role in 
comprehensive cardiac evaluation. In the Indian context, the burden of IHD is substantial, 
with a rising prevalence attributed to urbanization, lifestyle changes, and increasing life 
expectancy. Despite the proven benefits of CMR, its utilization in India is limited due to factors 
such as cost, availability, and lack of awareness among clinicians. Nevertheless, studies 
conducted in Indian populations have demonstrated the utility of CMR in accurately assessing 
LV function and myocardial viability, underscoring its potential to improve patient outcomes.  

                   Given the global and national significance of chronic IHD and the critical role of LV 
function assessment, this study aims to evaluate the efficacy of CMR in assessing LV function 
in patients with chronic IHD. By comparing CMR findings with traditional imaging modalities 
and correlating them with clinical outcomes, we seek to reinforce the value of CMR in the 
diagnostic and prognostic evaluation of chronic IHD. 

Aim 
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                          To evaluate the efficacy of cardiac magnetic resonance imaging (CMR) in 
assessing left ventricular function in patients with chronic ischemic heart disease. 

Objectives 

1. To assess left ventricular volumes, ejection fraction, and wall motion abnormalities 
using CMR in chronic IHD patients. 

2. To compare CMR findings with conventional 2D echocardiography. 
3. To correlate CMR-based assessment of myocardial viability and scar burden with 

clinical and functional outcomes. 

Materials and Methods 

Study Design and Setting 

This was a prospective, observational study conducted in the Department of Cardiology and 
Radiodiagnosis at a tertiary care teaching hospital. 

Study Population and Sample Size 

Patients aged ≥18 years with a clinical diagnosis of chronic ischemic heart disease (IHD), 
confirmed by prior history of myocardial infarction, angiographic evidence of coronary artery 
disease, or previous revascularization were eligible for inclusion. 

Sample Size Calculation: 
Based on previous studies assessing correlation between CMR and echocardiographic 
parameters in chronic IHD with a moderate effect size (r ≈ 0.4), and using a power of 80% and 
significance level (α) of 0.05, the minimum required sample size was calculated as 50. To 
account for possible dropouts and non-diagnostic images, a final sample size of 60 patients 
was targeted. 

Inclusion Criteria 

 Age ≥18 years. 
 Diagnosed case of chronic IHD (≥3 months post-infarction or revascularization). 
 Stable clinical condition permitting CMR imaging. 
 Ability to provide informed consent. 

Exclusion Criteria 

 Acute coronary syndrome within the last 3 months 
 Contraindications to MRI (e.g., pacemaker, ICD, metallic implants, severe 

claustrophobia) 
 Severe renal dysfunction (eGFR <30 ml/min/1.73 m²) precluding gadolinium 

administration. 
 Unstable arrhythmias or hemodynamic instability. 
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Data Collection and Imaging Protocol 

Clinical and Echocardiographic Assessment 

All patients underwent detailed history, physical examination, and baseline investigations 
including ECG and echocardiography. Conventional 2D echocardiography was used to assess 
left ventricular ejection fraction (LVEF), wall motion abnormalities, and volumes using 
Simpson’s biplane method. 

Outcomes Measured 

 Primary outcome: Left ventricular ejection fraction (LVEF) as measured by CMR 
 Secondary outcomes: 

o Comparison of LVEF and wall motion score between CMR and 
echocardiography 

o Assessment of scar extent and transmurality using LGE 
o Correlation of myocardial viability with LV functional recovery 

Statistical Analysis 

All data were entered and analyzed using SPSS version 25.0. Continuous variables were 
expressed as mean ± standard deviation (SD) or median (IQR), and categorical variables as 
frequency and percentages. 

 Paired t-test or Wilcoxon signed-rank test was used to compare echocardiographic 
and CMR-derived parameters. 

 Pearson or Spearman correlation coefficients were calculated for parametric and non-
parametric variables, respectively. 

 A p-value <0.05 was considered statistically significant. 

Results 

Baseline Characteristics 

A total of 60 patients with chronic ischemic heart disease were included in the study. The 
mean age was 58.3 ± 9.1 years, with a male predominance (n = 46, 76.7%). The most common 
risk factors were hypertension (65%), diabetes mellitus (53.3%), and dyslipidemia (48.3%). 
 

Table 1: Baseline Clinical and Demographic Characteristics 

Variable Value (n = 60) 

Age (years) 58.3 ± 9.1 

Male sex (%) 46 (76.7%) 

Hypertension (%) 39 (65%) 

Diabetes mellitus (%) 32 (53.3%) 
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Dyslipidemia (%) 29 (48.3%) 

Prior MI (%) 37 (61.7%) 

Prior PCI/CABG (%) 25 (41.7%) 

Smoking (%) 21 (35%) 

Interpretation: The population studied had a high prevalence of cardiovascular risk factors, 
representative of the chronic IHD burden in Indian clinical settings. 
 

Table 2: Comparison of LV Functional Parameters – Echocardiography vs. CMR 

Parameter 2D Echo (Mean ± SD) CMR (Mean ± SD) p-value 

LV End-Diastolic Volume (ml) 122.4 ± 28.7 135.1 ± 30.2 0.001** 

LV End-Systolic Volume (ml) 56.8 ± 20.1 68.3 ± 21.4 <0.001** 

Stroke Volume (ml) 65.6 ± 14.2 66.8 ± 15.7 0.410 

Ejection Fraction (%) 49.3 ± 8.7 45.2 ± 9.2 <0.001** 

 
Interpretation: CMR consistently measured higher LV volumes and a lower LVEF compared 
to 2D echocardiography, indicating its superior accuracy and sensitivity in detecting subtle 
systolic dysfunction. 
 

Table 3: Distribution of Left Ventricular Function by CMR 

LVEF Category (CMR) Number of Patients (%) 

Normal (>55%) 12 (20%) 

Mild dysfunction (45–55%) 16 (26.7%) 

Moderate dysfunction 18 (30%) 

Severe dysfunction (<35%) 14 (23.3%) 

Interpretation: Nearly 53.3% of patients had moderate-to-severe LV dysfunction on CMR, 
reinforcing its role in objectively quantifying LV impairment in chronic IHD. 
 
 
 
 

Table 4: Late Gadolinium Enhancement (LGE) Findings in Myocardial Segments 

LGE Transmurality (%) Number of Segments (%) 

0% (No scar) 498 (48.8%) 

<25% (Viable) 188 (18.4%) 

25–50% (Partially viable) 164 (16.1%) 

>50–75% (Limited viability) 98 (9.6%) 

>75–100% (Non-viable) 70 (6.9%) 

 
Interpretation: Around 43% of myocardial segments showed some degree of fibrosis, and 
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over 75% of scarred segments retained some viability (<50% LGE), relevant for 
revascularization decision-making. 
 

Table 5: Correlation of LGE Scar Burden with LV Ejection Fraction (CMR) 

Variable Pearson Correlation (r) p-value 

Total LGE burden (%) -0.59 <0.001** 

Number of non-viable segments -0.51 0.001** 

Total ischemic burden -0.42 0.003** 

Interpretation: There was a significant inverse correlation between scar burden (LGE) and 
LVEF, demonstrating that increasing fibrosis is associated with reduced systolic function in 
chronic IHD. 

 

Discussion 

Chronic ischemic heart disease (IHD) continues to pose a significant healthcare burden, 
especially in low- and middle-income countries like India, due to its increasing prevalence and 
often delayed diagnosis. Accurate and early assessment of left ventricular (LV) function in 
such patients is critical for prognostication and therapeutic planning. In this context, our study 
highlights the important role of cardiac magnetic resonance imaging (CMR) in providing 
detailed, reproducible, and highly accurate evaluation of LV function, myocardial viability, and 
scar burden in chronic IHD. 

In our cohort of 60 patients, we observed that CMR measured significantly higher LV end-
diastolic and end-systolic volumes and a lower ejection fraction (EF) when compared to 2D 
echocardiography. This discrepancy is consistent with prior studies showing that 
echocardiography tends to underestimate LV volumes and overestimate EF, largely due to its 
geometric assumptions and operator dependency [8]. CMR, with its superior spatial 
resolution and volumetric analysis capabilities, offers a more reliable assessment of true LV 
function [9]. The majority of patients (53.3%) demonstrated moderate to severe LV 
dysfunction on CMR. This finding aligns with earlier research that chronic IHD patients often 
present with advanced myocardial remodeling and systolic impairment, which may not be 
fully appreciated by conventional imaging [10]. Moreover, CMR's ability to detect subtle wall 
motion abnormalities and regional dysfunction plays a vital role in early detection of adverse 
remodeling [11]. A key strength of our study is the use of late gadolinium enhancement (LGE), 
which identified myocardial fibrosis in over 51% of evaluated segments. Importantly, 
approximately 43% of these segments demonstrated less than 50% transmural involvement, 
indicating preserved viability and potential for functional recovery post-revascularization. 
This has been corroborated by prior studies showing that segments with <50% LGE are likely 
to recover contractility after revascularization, whereas non-viable segments with >75% LGE 
rarely improve [12]. Our findings revealed a significant inverse correlation between total LGE 
burden and LV ejection fraction (r = –0.59, p < 0.001), emphasizing that increasing fibrosis 
adversely affects global systolic function. Similar results have been observed in previous 
studies where LGE extent was shown to be a strong predictor of post-infarction remodeling 
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and clinical outcomes [13,14]. One of the important clinical implications of our findings is the 
identification of myocardial viability. In chronic IHD, especially in patients considered for 
revascularization, distinguishing viable from non-viable myocardium is essential. CMR not 
only provides this differentiation but does so without exposure to ionizing radiation, unlike 
nuclear imaging techniques [15]. Despite these advantages, the use of CMR remains limited 
in India due to cost constraints, limited availability, and the need for trained personnel. 
Nevertheless, Indian studies have highlighted its diagnostic and prognostic utility, particularly 
in patients where echocardiographic windows are suboptimal or stress testing is inconclusive 
[16]. 

Conclusion 

Cardiac magnetic resonance imaging (CMR) emerges as a robust, non-invasive modality for 
accurate assessment of left ventricular (LV) function and myocardial viability in patients with 
chronic ischemic heart disease (IHD). Compared to 2D echocardiography, CMR provides more 
precise quantification of LV volumes, ejection fraction, and detailed characterization of 
myocardial fibrosis using late gadolinium enhancement (LGE). The significant correlation 
between LGE scar burden and LV dysfunction highlights its prognostic relevance. Despite its 
limited utilization in India due to infrastructure and cost constraints, the incorporation of CMR 
into routine evaluation of chronic IHD could significantly enhance diagnostic accuracy, risk 
stratification, and management planning. Wider adoption of CMR, especially in tertiary care 
centers, is warranted to improve patient outcomes in the Indian healthcare setting. 
 

References  

1. Florian A, Jurcut R, Ginghina C, Bogaert J. Cardiac magnetic resonance imaging in 
ischemic heart disease: a clinical review. J Med Life. 2011;4(4):330–345. 

2. Bhattacharjee S, Jain NK, Chatterjee S, Bajaj N, Uddandam R. Comparative assessment 
of wall motion score index and left ventricular ejection fraction in patients with 
ischemic heart disease using transthoracic 2D echocardiography and cardiac MRI. Int 
J Res Rev. 2018;5(12):421–429. 

3. Kim RJ, Wu E, Rafael A, Chen EL, Parker MA, Simonetti O, et al. The use of contrast-
enhanced magnetic resonance imaging to identify reversible myocardial dysfunction. 
N Engl J Med. 2000;343(20):1445–1453. 

4. Hundley WG, Bluemke DA, Finn JP, Flamm SD, Fogel MA, Friedrich MG, et al. 
ACCF/ACR/AHA/NASCI/SCMR 2010 expert consensus document on cardiovascular 
magnetic resonance. J Am Coll Cardiol. 2010;55(23):2614–2662. 

5. Nagel E, Lehmkuhl HB, Bocksch W, Klein C, Vogel U, Frantz E, et al. Noninvasive 
diagnosis of ischemia-induced wall motion abnormalities with the use of high-dose 
dobutamine stress MRI: comparison with dobutamine stress echocardiography. 
Circulation. 1999;99(6):763–770. 

6. Sharma R, Ananthakrishna R, Desai N, Reddy KN, Reddy S, Reddy KN. Role of cardiac 
MRI in the assessment of myocardial viability in patients with ischemic 
cardiomyopathy. Indian Heart J. 2013;65(6):653–659. 

7. Kramer CM, Barkhausen J, Flamm SD, Kim RJ, Nagel E. Standardized cardiovascular 
magnetic resonance imaging (CMR) protocols, society for cardiovascular magnetic 

http://www.neuroquanotology.com/


www.neuroquanotology.com eISSN: 1303-5150 

Neuroquantology | May 2025 | Volume 23 | Issue 05 | Page 29-36| Doi: 10.48047/nq.2025.23.5.NQ25004 
1Dr Raghuveer Suhas Prasad, Evaluation of Left Ventricular Function Using Cardiac MRI in Patients with Chronic Ischemic Heart Disease. 
 

36  
 
 
 
 

resonance: board of trustees task force on standardized protocols. J Cardiovasc Magn 
Reson. 2008;10:35. 

8. Hundley WG, Bluemke DA, Finn JP, Flamm SD, Fogel MA, Friedrich MG, et al. 
ACCF/ACR/AHA/NASCI/SCMR 2010 Expert Consensus Document on Cardiovascular 
Magnetic Resonance. J Am Coll Cardiol. 2010;55(23):2614–2662. 

9. Bellenger NG, Burgess MI, Ray SG, Lahiri A, Coats AJ, Cleland JG, Pennell DJ. 
Comparison of left ventricular ejection fraction and volumes in heart failure by 
echocardiography, radionuclide ventriculography and cardiovascular magnetic 
resonance: are they interchangeable? Eur Heart J. 2000;21(16):1387–1396. 

10. Bhattacharjee S, Jain NK, Chatterjee S, Bajaj N, Uddandam R. Comparative assessment 
of wall motion score index and left ventricular ejection fraction in patients with 
ischemic heart disease using transthoracic 2D echocardiography and cardiac MRI. Int 
J Res Rev. 2018;5(12):421–429. 

11. Mahrholdt H, Wagner A, Judd RM, Sechtem U, Kim RJ. Delayed enhancement 
cardiovascular magnetic resonance assessment of non-ischemic cardiomyopathies. 
Eur Heart J. 2005;26(15):1461–1474. 

12. Nagel E, Lehmkuhl HB, Bocksch W, Klein C, Vogel U, Frantz E, et al. Noninvasive 
diagnosis of ischemia-induced wall motion abnormalities with the use of high-dose 
dobutamine stress MRI: comparison with dobutamine stress echocardiography. 
Circulation. 1999;99(6):763–770. 

13. Kim RJ, Wu E, Rafael A, Chen EL, Parker MA, Simonetti O, et al. The use of contrast-
enhanced magnetic resonance imaging to identify reversible myocardial dysfunction. 
N Engl J Med. 2000;343(20):1445–1453. 

14. Klem I, Heitner JF, Shah DJ, Sketch MH Jr, Behar V, Weinsaft JW, et al. Improved 
detection of coronary artery disease by stress perfusion cardiovascular magnetic 
resonance with late gadolinium enhancement. J Am Coll Cardiol. 2006;47(8):1630–
1638. 

15.  Sharma R, Ananthakrishna R, Desai N, Reddy KN, Reddy S, Reddy KN. Role of cardiac 
MRI in the assessment of myocardial viability in patients with ischemic 
cardiomyopathy. Indian Heart J. 2013;65(6):653–659. 

16. Nandalur KR, Dwamena BA, Choudhri AF, Nandalur MR, Carlos RC. Diagnostic 
performance of stress cardiac magnetic resonance imaging in the detection of 
coronary artery disease: a meta-analysis. J Am Coll Cardiol. 2007;50(14):1343–1353. 

 

 

http://www.neuroquanotology.com/

