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ABSTRACT

Background: Inferior wall myocardial infarction (IWMI) is a common type of ST-
elevation myocardial infarction (STEMI), usually resulting from right coronary artery
(RCA) occlusion in patients with a right-dominant coronary system. Objective: To
determine the frequency and in-hospital outcomes of inferior wall myocardial
infarction (IWMI) in patients with a non-left dominant coronary artery system.
Methodology: This Descriptive observational study was conducted at National
Institute of Cardiovascular Diseases (NICVD), Karachi, from 25th February 2025 to
1st June 2025. A total of 171 patients aged 18-70 years with acute IWMI and a non-
left dominant coronary system were included through non-probability convenient
sampling. Patients with prior myocardial infarction, cardiac revascularization,
chronic kidney disease, or other major exclusions were omitted. Data were collected
using a structured proforma. Results: Out of 171 patients, 138 (80.7%) presented
with STEMI and RCA was the culprit vessel in 164 (95.9%). The most common lesion
location was proximal RCA (51.5%) and Killip Class I was seen in 61.4% of patients.
Right ventricular infarction occurred in 32.7%, complete heart block in 18.1%,
advanced heart failure in 11.7%, and in-hospital mortality in 7.6% of cases. RV
infarction was significantly associated with proximal RCA occlusion (p = 0.02) and
CHB (p = 0.01). Patients with LVEF <30% had significantly higher mortality (p =
0.004). Conclusion: Patients with IWMI and non-left dominant systems
predominantly have RCA involvement and carry substantial risk of conduction
abnormalities and RV dysfunction. Early recognition and aggressive management are
crucial to prevent adverse outcomes. Coronary dominance assessment should be a

routine part of diagnostic angiography for better risk stratification.

INTRODUCTION

Ischemic heart disease (IHD) is the leading cause of death
globally, particularly in the adult population, with an
estimated 126 million people affected worldwide,
representing approximately 1.72% of the global
population [1,2]. Major risk factors for IHD include
diabetes mellitus (2.5 times increased risk), hypertension
(60%), chronic kidney disease (37%), hyperlipidemia
(22.6%), and sedentary lifestyle (17%) [3-5].
Atherosclerosis, the underlying mechanism in most cases,
leads to progressive narrowing of the coronary arteries
and reduced myocardial perfusion [6]. Clinically, IHD may
manifest as stable angina, unstable angina, myocardial
infarction (MI), or sudden cardiac death [7]. The extent
and location of myocardial infarction are primarily
determined by the degree of arterial occlusion and the
anatomy of the coronary circulation [8]. Depending on the
territory affected, MI can be classified as anterior, lateral,
inferior, septal, or right ventricular [9]. Among these,
anterior and inferior wall myocardial infarctions are the
most frequently observed in clinical practice. Anterior wall
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Ml is often associated with poorer prognosis due to its link
with atrioventricular (AV) blocks, left ventricular failure,
cardiogenic shock, and increased mortality [10].

Coronary artery dominance plays a crucial role in
infarction outcomes. The majority of the population
exhibits a right-dominant circulation, where the posterior
descending artery arises from the right coronary artery
(RCA). A left-dominant system occurs when this artery
originates from the left circumflex artery (LCx) [11].
Inferior wall myocardial infarction (IWMI), typically
caused by RCA occlusion, accounts for approximately 80%
of such cases. Although IWMI due to LCx occlusion is
associated with poor prognosis [12], limited studies have
evaluated the clinical outcomes of IWMI specifically in the
context of RCA occlusion within a non-left dominant
coronary system. Previous studies have reported variable
outcomes in IWMI patients. Kumar et al. observed
complete heart block in 39.3% and right ventricular
infarction in 32.9% of patients, with an in-hospital
mortality rate of 6.2% [13]. Saif et al. found right
ventricular infarction in 28% of IWMI cases undergoing
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PCI, with a mortality rate of 7.7% [14]. Noguchi et al.
reported a 26.9% incidence of right ventricular infarction
and 4.7% in-hospital mortality [15], while Sohrabi et al.
documented complete heart block in 4% and advanced
heart failure in 8% of patients [16].

These findings underscore the potential severity of IWMI
resulting from RCA occlusion. Prompt recognition,
accurate risk stratification, and appropriate intervention
are critical to mitigating complications such as
arrhythmias, ventricular dysfunction, and mortality [14-
17]. Despite this, no local study has comprehensively
examined the outcomes of IWMI in patients without left
coronary dominance. This study aims to address this gap
by evaluating the frequency and clinical outcomes of IWMI
in patients with a non-left dominant coronary artery
system. The results may contribute to improving
diagnostic accuracy, treatment planning, and prognostic
assessment in this high-risk subgroup.

Objective

To assess the frequency and clinical outcomes of inferior
wall myocardial infarction (IWMI) in patients with a non-
left dominant coronary artery system.

METHODOLOGY

This is a descriptive, observational study conducted at the
National Institute of Cardiovascular Diseases (NICVD),
Karachi, from 25 Feb 2025 to 1st June 2025. The sample
size was calculated using the WHO sample size calculator.
Based on a reported in-hospital mortality of 7.7% among
patients with inferior wall myocardial infarction (IWMI),
with a 4% margin of error and 95% confidence level, the
estimated sample size is n = 171. Data were collected
through Non-probability convenient sampling.

Inclusion Criteria

e Patients aged 18-70 years

e Either gender

e Diagnosed with a non-left dominant coronary artery
system

e Chest pain lasting more than 30 minutes

Exclusion Criteria

Previous history of myocardial infarction

History of cardiac revascularization

Chronic kidney disease (eGFR < 60 ml/min/1.73m?)
Valvular heart disease

Hypersensitivity to contrast media

Pregnant females

Data Collection Procedure

After ethical approval from CPSP and the institutional
research committee, data collection commenced in the
Cardiac Emergency Department. Patients meeting the
inclusion criteria were informed about the study and
enrolled after written consent. Baseline clinical and
demographic data including age, gender, weight, height,
BM], residence, and symptom duration were recorded in a
structured proforma. BMI was calculated using the
standard formula: weight in kilograms divided by height in
meters squared. Diagnosis of acute inferior wall
myocardial infarction was made according to operational
definitions. Patients presenting within 12 hours of
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symptom onset were considered for thrombolytic therapy
with Streptokinase 1.5 million wunits administered
intravenously over 30-50 minutes, as per ACC/AHA
guidelines, unless contraindicated. Patients with acute
STEMI were further evaluated for primary percutaneous
coronary intervention (PCI). A transfemoral arterial
approach using a 6 French sheath and a 6 French Judkins
catheter was used to assess the right coronary artery for
occlusion and to confirm coronary dominance. Patients
with 270% RCA stenosis underwent PCI, while those with
50-70% stenosis were managed at the discretion of the
interventional cardiologist. All patients received a
maintenance dose of Clopidogrel for four weeks. In-
hospital outcomes, including right ventricular infarction,
complete heart block, advanced heart failure, and in-
hospital mortality, were monitored throughout the
hospital stay.

Data Analysis

Data were entered and analyzed using SPSS version 26.0.
Normality of continuous data was assessed using the
Shapiro-Wilk test. Mean and standard deviation were
calculated for normally distributed variables such as age,
height, weight, and BMI. Median and interquartile range
were calculated for non-normally distributed data.
Frequencies and percentages were calculated for
categorical variables including gender, hypertension,
diabetes mellitus, smoking status, and clinical outcomes.
Stratification was performed for age, gender, BMI, and
comorbid conditions to assess effect modifiers. Post-
stratification, the Chi-square test was applied. A p-value of
< 0.05 was considered statistically significant.

RESULTS

The study included 171 patients with a mean age of 56.3
+ 9.2 years; males constituted 65.5% (n = 112) and
females 34.5% (n = 59). The average BMI was 27.4 + 3.8
kg/mz. Comorbid conditions were common, with
hypertension present in 55.0% (n = 94) and diabetes in
44.4% (n = 76) of patients. About 35.7% (n = 61) had a
history of smoking. Angiographic findings showed
significant RCA (right coronary artery) occlusion (270%)
in 81.3% (n = 139), while the remaining 18.7% (n = 32)
had moderate occlusion (50-70%). Percutaneous
coronary intervention (PCI) was performed in 72.5% (n =
124), reflecting a high intervention rate in this cohort.

Table 1
Demographic and Clinical Characteristics of Patients
(n=171)

Variable Value

Age (years) 56.3+9.2

Male
Female

112 (65.5%)
59 (34.5%)
27.4+38
139 (81.3%)
32 (18.7%)

Gender

BMI (kg/m?)
RCA Occlusion 270%

Angiographic  pea (cclusion 50-70%

Finding PCI Performed 124 (72.5%)
Hypertension 94 (55.0%)
Diabetes Mellitus 76 (44.4%)
Smoking 61 (35.7%)
Risk Factor Dyslipidemia (Known) 39 (22.8%)

Family History of IHD
Obesity (BMI = 30 kg/m?)
Sedentary Lifestyle

27 (15.8%)
34 (19.9%)
49 (28.7%)
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In-hospital outcomes among the 171 patients revealed
that 28.1% (n = 48) experienced right ventricular (RV)
infarction, and 17.0% (n = 29) developed complete heart
block. Advanced heart failure occurred in 11.7% (n = 20),
while the in-hospital mortality rate stood at 7.6% (n = 13).

Table 2
In-Hospital Outcomes (n=171)

Outcome Number of Patients (%)

Right Ventricular Infarction
Complete Heart Block
Advanced Heart Failure

48 (28.1%)
29 (17.0%)
20 (11.7%)

In-Hospital Mortality 13 (7.6%)
Figure 1
In-Hospital Outcomes in IWMI Patients (n = 171)
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Stratification by age revealed significantly worse
outcomes in older patients (=60 years). RV infarction
occurred in 35.6% vs. 22.4% in younger patients (p =
0.04), complete heart block in 24.7% vs. 11.2% (p = 0.03),
heart failure in 19.2% vs. 6.1% (p = 0.01), and in-hospital
mortality in 12.3% vs. 4.1% (p = 0.02). Smokers also had
a higher incidence of RV infarction (39.3% vs. 21.8%, p =
0.02), while differences in heart block (21.3% vs. 14.5%,
p = 0.18), heart failure (14.8% vs. 10.0%, p = 0.32), and
mortality (9.8% vs. 6.4%, p = 0.41) were not statistically
significant.

Table 3
Stratification of In-Hospital Outcomes by Age Group and
Smoking Status

RV Heart

Age Group Infarction Heart Block Failure Mortality
Eni%%’;a“ 22 (224%) 11(112%) 6(61%) 4 (4.1%)
?ni%;’a“ 26 (35.6%) 18(24.7%) 14 (19.2%) 9 (12.3%)

p-value 0.04 0.03 0.01 0.02
Smoking Status

Smoker (n=61) 24 (39.3%) 13 (213%) 9 (14.8%) 6 (9.8%)
I(‘In(’:“l'fg;"ker 24 (21.8%) 16 (145%) 11(10.0%) 7 (6.4%)

p-value 0.02 0.18 0.32 0.41

Among 171 patients with inferior wall myocardial
infarction (IWMI), the majority presented with ST-
elevation MI (STEMI) — 138 cases (80.7%), followed by
25 NSTEMI (14.6%) and 8 unstable anginas (4.7%). The
infarct-related artery was overwhelmingly the right
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coronary artery (RCA) in 95.9% (n = 164), with only 4.1%
(n = 7) involving the left circumflex artery (LCX). Lesions
were most commonly located proximally (51.5%),
followed by mid (33.3%) and distal segments (15.2%).
Lesion lengths were predominantly Type B (10-20 mm)
in 49.1%, while 32.8% had longer Type C lesions and
18.1% had short Type A lesions. Most patients were Killip
Class I at presentation (61.4%), with progressively fewer
in Classes II (24.6%), 111 (8.8%), and IV (5.3%). More than
half had preserved ejection fraction >45% (57.9%), while
30.4% were in the moderate range and 11.7% had
severely reduced EF <30%. Single-vessel intervention
was performed in 74.9% (n = 128), with multiple vessels
treated in 25.1% (n = 43). GP IIb/Illa inhibitors were used
in 66 cases and LMWH pre-stenting in 112 patients. The
mean stent diameter was 3.0 + 0.4 mm, average total stent
length 18.5 + 5.2 mm, and mean number of stents per
patient was 1.3 # 0.6. Bifurcation stenting was required in
19 patients.

Table 4
Angiographic and Interventional Characteristics of
Patients with IWMI (n=171)

Frequency Percentage

Parameter (n) (%)
STEMI 138 80.7%
Type of ACS NSTEMI 25 14.6%
USAP 8 4.7%
Infarct Related RCA 164 95.9%
Artery LCX 7 4.1%
Proximal 88 51.5%
Lesion Location = Mid 57 33.3%
Distal 26 15.2%
Type A (<10 mm) 31 18.1%
Lesion Length Type B (10-20 mm) 84 49.1%
Type C (>20 mm) 56 32.8%
I 105 61.4%
Killip Class at 11 42 24.6%
Presentation 11 15 8.8%
1\ 9 5.3%
. >45% 99 57.9%
Left Ventricular 5, ) o, 52 30.4%
Ejection Fraction
<30% 20 11.7%
Number of Single 128 74.9%
Vessels Treated ~ Multiple 43 25.1%
GplIb/Illa Inhibitor Used Yes 66
LMWH Before Stenting Yes 112
Mean Stent Diameter (mm) - 30+04
Total Stent Length (mm) - 185+5.2
Mean Number of Stents Used - 1.3+0.6
Bifurcation Stenting Yes 19

DISCUSSION

This study aimed to evaluate the frequency and in-hospital
outcomes of inferior wall myocardial infarction (IWMI) in
patients with a non-left dominant coronary artery system.
Among the 171 patients included, the majority were male
(65.5%) with a mean age of 56.3 years, which aligns with
global and regional epidemiological trends indicating that
ischemic heart disease disproportionately affects middle-
aged men. Hypertension and diabetes mellitus were the
most common comorbid conditions, present in over half
and nearly half of the cohort, respectively. These findings
are consistent with previous literature that highlights
these risk factors as major contributors to coronary artery
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disease. The RCA was the dominant artery in all patients,
consistent with the known anatomical prevalence of right
coronary dominance in over 80% of the general
population. RCA occlusion 270% was observed in 81.3% of
cases, and PCI was performed in 72.5% of patients,
reflecting standard practice in the management of acute
STEMI [18]. Despite timely interventions, a considerable
number of patients developed complications, with right
ventricular infarction in 28.1%, complete heart block in
17%, advanced heart failure in 11.7%, and an in-hospital
mortality rate of 7.6%. These complication rates are
comparable to earlier studies. Kumar et al. [13] reported
complete heart block in 39.3% of IWMI cases and an
overall in-hospital mortality rate of 6.2%, whereas Saif et
al. found RV infarction in 28% of patients and a mortality
rate of 7.7% following primary PCI. Similarly, Noguchi et
al. observed a 26.9% frequency of RV infarction and 4.7%
in-hospital mortality. Our findings reinforce the notion
that despite the often-perceived benign course of IWMI
relative to anterior MI, the risk of serious complications
remains clinically significant [14, 19].

Stratified analysis in our study revealed that patients aged
260 years had a significantly higher incidence of complete
heart block, advanced heart failure, and mortality
compared to younger patients. These results underscore
age as a key prognostic factor in [IWMI. Moreover, smoking
status was significantly associated with a higher incidence
of right ventricular infarction, suggesting that smoking
may exacerbate right-sided myocardial involvement in the
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