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ABSTRACT

Background: Inferior wall myocardial infarction (IWMI) is traditionally considered to have a better prognosis than other
myocardial infarction types. However, emerging evidence suggests that a significant proportion of these patients may have
underlying multivessel coronary artery disease (MVD), which can adversely affect outcomes and necessitate more aggressive
management.

Objective: To determine the frequency of multivessel coronary artery disease in patients presenting with inferior wall
myocardial infarction.

Methods: A cross-sectional study was conducted at the National Institute of Cardiovascular Diseases (NICVD), Karachi, over
a period of six months. A total of 170 patients aged 18—65 years with confirmed IWMI within four hours of symptom onset and
undergoing coronary angiography were enrolled through non-probability consecutive sampling. Patients with prior MI, PCI,
CABG, renal or liver disease, and arrhythmias were excluded. Demographic, clinical, and angiographic data were collected.
Data were analyzed using SPSS v24, with frequencies, means, and chi-square tests applied where appropriate.

Results: Among 170 patients, 71.8% were male and the mean age was 54.2 + 8.6 years. Multivessel disease was found in 63.5%
of patients, with triple-vessel disease seen in 35.3% and double-vessel disease in 28.2%. The right coronary artery (RCA) was
the most frequently involved infarct-related artery (76.5%). Hypertension, diabetes, and smoking were common risk factors.
Patients with multivessel disease had a higher frequency of these comorbidities.

Conclusion: A substantial proportion of patients presenting with IWMI had multivessel coronary artery disease. These findings
highlight the importance of early angiographic assessment and comprehensive risk evaluation to optimize treatment strategies.

Keywords: Angiography, Coronary Artery Disease, Electrocardiography, Inferior Wall Myocardial Infarction, Multivessel
Disease, Myocardial Infarction, Percutaneous Coronary Intervention.
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INTRODUCTION

Myocardial infarction (MI), a critical manifestation of acute coronary syndrome (ACS), encompasses a spectrum of conditions including
unstable angina, ST-segment elevation myocardial infarction (STEMI), and non-ST-segment elevation myocardial infarction (NSTEMI)
(1,2). Coronary artery disease (CAD) remains the leading cause of death worldwide, contributing to over five million deaths annually.
While NSTEMI continues to be more prevalent globally, mortality rates related to MI range between 2% and 5%, though they can reach
as high as 72 per 1,000 hospitalized patients in some regions (3-5). Inferior wall MI is observed in approximately 40-50% of all acute
MI cases and is often associated with relatively better outcomes compared to other types of infarction, particularly anterior wall MI.
However, a considerable proportion of these cases still result in serious complications, with mortality reported between 2% and 9%
(6,7). Despite its generally favorable prognosis, inferior wall MI can be accompanied by high-risk features, including precordial ST-
segment depression, complete atrioventricular block (AVB), and right ventricular infarction (RVI), which significantly elevate morbidity
and mortality risks (8,9). The accurate and prompt identification of infarct-related arteries using electrocardiographic findings plays a
vital role in assessing the myocardial territory at risk and informs decisions on early revascularization (10). Among the various predictors
of adverse outcomes in MI, the anatomical location of infarction has emerged as a key factor influencing both the extent of myocardial
damage and the recovery of left ventricular function (11-13). Inferior wall MI, although considered less severe than anterior wall
involvement, may still pose significant risks if associated with multivessel coronary artery disease (MVD).

Studies investigating the prevalence of MVD in patients with inferior wall MI have yielded inconsistent results. A tertiary care hospital
study in Faisalabad reported a prevalence of 68.33% (82/120) (14), whereas another study showed a substantially lower frequency of
11.45% (11/96) (15). A study found MVD in 56.94% (123/216) of inferior wall MI patients (16). This wide variation in reported
frequencies indicates a lack of consensus and highlights the need for more region-specific research. Moreover, inferior MI often includes
extensive myocardial involvement and complications such as hypotension, bradycardia, heart block, and cardiogenic shock, which can
adversely impact long-term prognosis (17,18). Although inferior wall infarctions are often deemed less severe, their potential to involve
multiple coronary vessels may challenge this perception and calls for further clinical attention. Despite extensive international literature,
there remains a paucity of local data addressing the burden of multivessel disease in patients presenting with inferior wall MI. This
knowledge gap restricts the ability of clinicians to optimize treatment strategies and predict outcomes accurately within the local
population. Therefore, generating evidence tailored to regional demographics and clinical profiles is crucial for enhancing patient care
and guiding future research directions in cardiovascular medicine. The objective of this study is to determine the frequency of multivessel
coronary artery disease in patients presenting with inferior wall myocardial infarction, aiming to inform local disease burden, improve
risk stratification, and guide appropriate management strategies.

METHODS

This cross-sectional study was conducted at the National Institute of Cardiovascular Diseases (NICVD), Karachi, over a period of at
least six months following the approval of the research synopsis by the College of Physicians and Surgeons Pakistan (CPSP). The
primary objective was to determine the frequency of multivessel coronary artery disease among patients presenting with inferior wall
myocardial infarction (IWMI). A sample size of 170 was calculated using the WHO sample size calculator, based on a previously
reported frequency of multivessel disease of 68.33% (14), a margin of error of 7%, and a 95% confidence level. Non-probability
consecutive sampling was used to enroll participants. Patients aged between 18 and 65 years of either gender who presented with IWMI
within four hours of symptom onset and were undergoing coronary angiography were included. Exclusion criteria comprised individuals
with recurrent myocardial infarction, prior history of percutaneous coronary intervention (PCI) or coronary artery bypass grafting
(CABG), diagnosed cases of chronic renal failure or chronic liver disease, and those with documented arrhythmias.

The study was initiated after obtaining approval from the institutional review board (IRB) of NICVD under reference number IR B-
42/2025. Informed consent was obtained from each participant after stabilization in the emergency department. Patients were counseled
regarding the purpose, benefits, and risks of participation before consent was taken. All eligible patients admitted to the catheterization
laboratory (cath lab) or coronary care unit (CCU) with clinical suspicion of IWMI were evaluated and enrolled. The diagnosis was
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confirmed using a 12-lead ECG, based on ST-segment elevation in leads II, III, and aVF with reciprocal depression in lateral leads, as
defined in the operational definition. Upon enrollment, demographic and clinical characteristics including age, gender, place of
residence, history of hypertension, diabetes mellitus, smoking status, family history of cardiovascular disease, and duration of symptoms
were recorded. Physical examination included measurement of height and weight using standardized equipment to calculate body mass
index (BMI). All participants underwent PCI, during which the coronary angiographic profile—including identification of the culprit
artery and extent of coronary artery discase—was evaluated and documented. Angiographic assessments were performed by
interventional cardiologists with over five years of experience. Data were recorded in a predesigned proforma.

Collected data were entered in Microsoft Excel 2016 and analyzed using IBM SPSS version 24. Quantitative variables such as age,
height, weight, BMI, and symptom duration were assessed for distribution using the Shapiro-Wilk test and presented as mean + standard
deviation or median with interquartile range, as appropriate. Categorical variables including gender, place of residence, hypertension,
diabetes, smoking status, family history of cardiovascular disease, culprit artery, type of coronary artery disease, and presence of
multivessel disease were expressed as frequencies and percentages. Stratification was performed for potential effect modifiers including
age, gender, BMI, duration of symptoms, diabetes, hypertension, smoking, and family history. Post-stratification, chi-square or Fisher’s
exact test was applied, with a p-value <0.05 considered statistically significant.

RESULTS

The study analyzed data from 170 patients presenting with inferior wall myocardial infarction. The mean age of participants was 54.2 +
8.6 years, and the average body mass index (BMI) was 26.3 £ 3.5 kg/m2. Among the participants, 71.8% were male and 28.2% were
female. Most patients resided in urban areas (62.4%), while 37.6% were from rural settings. Regarding socioeconomic status, 53.5% of
patients were from middle-income households, followed by 34.1% from lower-income and 12.4% from upper-income groups. Half of
the participants (50.6%) had diabetes mellitus, and 57.6% had hypertension. A positive family history of cardiovascular disease was
found in 45.3% of patients, while 38.2% reported a history of smoking. Angiographic evaluation showed that single-vessel disease
(SVD) was observed in 36.5% of cases, while double-vessel disease (DVD) and triple-vessel disease (TVD) were found in 28.2% and
35.3% of patients, respectively. Regarding the infarct-related artery, the right coronary artery (RCA) was the most frequently involved
vessel, accounting for 76.5% of cases. This was followed by the left circumflex artery (LCx) in 11.8%, the left anterior descending artery
(LAD) in 8.2%, and other arteries in 3.5% of cases. Multivessel coronary artery disease (MVD) was present in 63.5% of the study
population, while the remaining 36.5% had single-vessel involvement. This finding highlights a substantial burden of multivessel
involvement among patients presenting with inferior wall MI in the local population.

Table 1: Demographic Characteristics of the Study Population (n = 170)

Variable Value

Age (mean = SD) 542+ 8.6
Gender

Male 122 (71.8%)
Female 48 (28.2%)
BMI (mean + SD) 26.3+3.5
Residence

Rural 64 (37.6%)
Urban 106 (62.4%)
Socioeconomic Status

Lower 58 (34.1%)
Middle 91 (53.5%)
Upper 21 (12.4%)
Diabetes

Yes 86 (50.6%)
No 84 (49.4%)
Hypertension
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Variable Value

Yes 98 (57.6%)
No 72 (42.4%)
Family History of CVD

Yes 77 (45.3%)
No 93 (54.7%)
Smoking

Yes 65 (38.2%)
No 105 (61.8%)

Table 2: Number of Vessels Involved

Number of Vessels Involved Frequency (n) Percentage (%)
Single-Vessel Disease (SVD) 62 36.5
Double-Vessel Disease (DVD) 48 28.2
Triple-Vessel Disease (TVD) 60 353

Table 3: Infarct Related Artery

Infarct Related Artery Frequency (n) Percentage (%)
LAD 14 8.2

RCA 130 76.5

LCx 20 11.8

Other 6 35

Table 4: Prevalence of Multivessel Disease

Multivessel Disease Frequency (n) Percentage (%)
Yes 108 63.5
No 62 36.5

Prevalence of Multivessel Disease

Distribution of Number of Vessels Involved
Yes

Percentage (%)

No DVD

Number of Vessels Involved

Figure 1 Prevalence of Multivessel Disease Figure 2 Distribution of Number of Vessels Involved
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DISCUSSION

The present study found that 63.5% of patients presenting with inferior wall myocardial infarction (IWMI) had multivessel coronary
artery disease (MVD). This high prevalence aligns closely with regional findings such as those reported by a study which noted a 69.2%
frequency of MVD among IWMI patients with precordial ST depression (16,17). The predominance of the right coronary artery (RCA)
as the infarct-related vessel (76.5%) is consistent with anatomical expectations, given the typical perfusion territory of the RCA in
IWMILI. These results reinforce that despite the historical classification of IWMI as having a favorable prognosis, a significant proportion
of these patients may harbor complex coronary disease requiring more aggressive therapeutic strategies. The observed frequency of
triple-vessel disease (35.3%) further supports the notion that IWMI, particularly when associated with risk factors such as diabetes and
hypertension, often reflects a more diffuse atherosclerotic burden. This aligns with the findings of a study which highlighted that ST-
segment depression in precordial leads predicts both the presence of multivessel disease and the need for more extensive
revascularization (18,19). The presence of MVD in over 60% of cases raises important clinical implications for early invasive strategies.
It also calls into question the common assumption that inferior infarctions are uniformly less severe than anterior ones. The angiographic
data suggest that IWMI patients, particularly those with anterior reciprocal ST depressions, may indeed have extensive disease, as
previously reported a study, where anterior and lateral reciprocal changes strongly correlated with MVD in STEMI patients (20,21).

A notable strength of this study is its robust sample size, drawn from a high-volume tertiary care cardiac center, enhancing the
generalizability within similar clinical settings. The standardized angiographic assessment by experienced interventional cardiologists
and comprehensive data collection further strengthens the validity of the findings. However, the study is not without limitations. The
use of non-probability consecutive sampling may introduce selection bias, as only patients undergoing PCI within a limited time window
after symptom onset were included. This may exclude late presenters, who often have different risk profiles and outcomes. Moreover,
the cross-sectional nature of the study limits causal inference, particularly regarding long-term outcomes associated with MVD.
Prospective cohort studies with follow-up data on mortality, re-infarction, and heart failure would add valuable insight into the prognostic
implications of these findings. Additionally, the exclusion of patients with arrhythmias, renal failure, or prior interventions, while
methodologically justified, limits the application of results to broader patient populations where such comorbidities are common. Future
studies should aim to include these populations or assess subgroup variations to better inform clinical decision-making.

The findings also suggest the need for greater emphasis on electrocardiographic predictors of MVD at the point of initial presentation.
Prior research has demonstrated the value of reciprocal ST-segment changes, particularly in anterior leads, as indicators of more
extensive coronary involvement (22,23). Moreover, combining ECG interpretation with non-invasive imaging modalities such as
dobutamine stress echocardiography or thallium-201 scintigraphy could enhance risk stratification (24). In conclusion, this study
contributes important regional data indicating that multivessel disease is common among patients with IWMI. The high frequency of
MVD emphasizes the need for comprehensive diagnostic evaluation and tailored management strategies. Integrating ECG features with
early angiographic assessment could improve early identification of high-risk patients. Future research should expand to multicenter
designs, incorporate long-term follow-up, and explore predictive models to optimize treatment in this population.

CONCLUSION

This study demonstrates a high prevalence of multivessel coronary artery disease among patients presenting with inferior wall
myocardial infarction, challenging the traditional perception of IWMI as a less severe entity. The findings underscore the importance of
early angiographic assessment and risk stratification to guide appropriate revascularization strategies. Incorporating ECG predictors and
clinical profiling can enhance early detection and improve patient outcomes.
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