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Prevalence of Left Circumflex Artery Obstruction 

Causing Acute Myocardial Infarction in Patients 

Presenting With Killip Class III in Tertiary Care 

Cardiac Hospital 
   

Article History: Abstract: Objective: To assess the left circumflex artery obstruction 

prevalence in patients with infarcted myocardium because of 

ischemia in patients that present with Killip Class III in a tertiary care 

cardiac hospital. Study design: Observational Cross-Sectional Study. 

Settings: Department of Cardiology, National Institute of 

Cardiovascular Diseases, Karachi. Period: February 2025 – July 

2025. Material and Methods: 150 patients aged 35-70 years who had 

presented within 24 hours after symptoms of AMI and Killip class III 

were included. Demographic and clinical information (comorbidity, 

smoking, family history of AMI, and body mass index (BMI)) was 

also documented. The data were tested with the help of IBM SPSS 

version 24.0, and Chi-square or Fisher exact test was determined as 

the method of evaluating the associations, where p <0.05 statistically 

significant. Results: Participants had a mean age of 58.3 ± 8.5 years, 

and 62% of the respondents were male. Popular comorbidities 

included hypertension (46%), diabetes mellitus (38%), and 

dyslipidemia (32%). Obstruction at LCx was found in 23 patients 

(15.3%), whereas LAD and RCA were found in 53% and 31.7% 

respectively. LCx obstruction had significant association with female 

gender and diabetes mellitus (p=0.03 and p=0.04 respectively). There 

was no notable correlation with age, hypertension, dyslipidemia, 

smoking or BMI. Conclusion: LCx obstruction is present in a 

significant proportion of Killip class III AMI patients and it is 

strongly linked to the female gender and diabetes. Earlier detection of 

LCx activity will help to intervene in time and enhance the results of 

this high-risk group. 
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INTRODUCTION 

The acute myocardial infarction (AMI) is a serious 

source of Global rates of morbidity and mortality, 

and the outcomes of it are highly dependent on the 

Killip class of presentation [1]. Killip class III 

patients are those who have widespread cardiac 

dysfunction and are more likely to develop 

complications and death, hence the need to diagnose 

them as soon as possible and properly. 1. The left 

circumflex (LCx) artery is commonly under-
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identified as a pathogenic vessel among the coronary 

arteries because of the unusual manifestations and 

mild electrocardiographic changes [2]. Total LCx 

occlusions may be experienced with no ST-segment 

elevation or even normal electrocardiograms, 

postponing reperfusion therapy provision. 2 

 

LCx-related AMI can also have problems with 

electrocardiographic changes, with early alterations 

either being hidden or unspecialized, and may cause 

a diagnosis dilemma and delayed intervention. 3 

Poor quality wall myocardial infarctions (IWMI) 

related to ST-segment depression in lead aVR, are 

likely to reflect LCx involvement, warranting close 

angiographic evaluation to properly identify the 

culprit angiography. 4 In elderly patients with 

multivessel coronary artery disease presenting with 

high Killip scores, complete percutaneous coronary 

intervention (PCI) may provide short-term benefits, 

while culprit-only PCI could be associated with 

improved long-term survival. 5 

 

In spite of the enhanced awareness, LCx occlusions 

still remain a very common unrecognized issue, in 

part because of anatomic differences and the nuances 

of electrocardiographic presentations. 6 Empirical 

multicenter research has also indicated that high-risk 

patients having left main or multivessel coronary 

disease without protection need careful assessment to 

maximize results. 7 Abnormal origins of coronary 

arteries may complicate the diagnosis and treatment 

even more, and extensive imaging is necessary in 

AMI cases. 8 

 

Angiographically reported LCx occlusion 

electrocardiographic features exhibit patterns that 

can help in earlier diagnosis especially in patients 

with inferior AMI. 9 Although the left anterior 

descending artery (LAD) is more likely to be 

involved in young patients with ST-elevation 

myocardial infarction (STEMI), LCx obstruction is 

common and in the high Killip class presentations, 

needs to be investigated. 10 

 

This is necessary to understand the prevalence, 

clinical presentation, and electrocardiographic 

presentation of LCx obstruction in patients who 

present with Killip class III AMI to diagnose and 

offer necessary care promptly in tertiary care cardiac 

units. 

 

MATERIAL AND METHODS 

The study was an observational cross-sectional study 

aimed at identifying the frequency of left circumflex 

artery (LCx) obstruction in patients who presented 

with Killip type III acute myocardial infarction 

(AMI) at the Department of Cardiology, National 

Institute of Cardiovascular Diseases, Karachi, a 

tertiary care cardiac facility. The data was collected 

within six months from February 2025 – July 2025, 

after the research synopsis was approved. The WHO 

sample size calculator was used to calculate the 

sample size on the basis of a reported prevalence of 

LCx involvement in AMI of 10.9% 10, absolute 

precision of 5% and confidence level of 95%, which 

resulted in the calculation of the final sample of 150 

patients. All the eligible patients who came up during 

the study period were recruited using consecutive 

non-probability sampling. The sample was restricted 

to patients aged between 35-70 years of age that 

reported to the hospital within 24 hours of 

development of ACS symptoms with Killip class III, 

whereas patients with pre-existing ECG anomalies 

like pathologic Q waves, ST sagging, LV 

hypertrophy, or bundle branch block (left or right) 

were excluded, as well as pregnant women. Other 

exclusions were patients who had undergone a 

coronary artery bypassing surgery or triple-vessel 

coronary artery disease, those who were undergoing 

fibrinolytic therapy in response to ST-elevation ACS, 

those with cardiogenic shock, and those who had 

acute left ventricular failure associated with diseased 

dilated cardiomyopathy. The Institutional Ethical 

Review Board and the College of Physicians and 

Surgeons gave ethical approval [IRB-101/2024], and 

a written informed consent was obtained by all the 

participants. Demographic data, medical history, 

diabetes, hypertension, dyslipidemia, smoking, and 

family history of AMI were gathered. Standardized 

equipment was used to measure height and weight, 

and body mass index (BMI) was calculated: weight 

in kilograms / height in meters squared (m2). 

Coronary angiography was done to determine the 

culprit artery and LCx was classified as either absent 

forward flow or the existence of an intraluminal 

thrombus that produced 70% stenosis. A structured 

questionnaire was used to record all the data. The 

inputs were typed and viewed in the version of IBM 

SPSS 24.0 and Shapiro-Wilk test was conducted to 

determine whether the quantitative variables, i.e. 

age, height, weight, and BMI, were normal. The data 

that was normally distributed were provided as mean 

standard deviation and those which were not 

normally distributed were provided as median 

interquartile range. Gender, smoking status, 

comorbidities, and family history were categorized 

variables that were summarized using frequencies 

and percentages. Age, gender, and comorbidities 

were stratified and an association with LCx 

obstruction was analyzed according to Chi-square or 

Fisher exact test as appropriate with a p-value of 0.05 

or less assumed to be significant. 
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RESULTS 
The study involved 150 patients of Killip class III acute myocardial infarction. Table 1 presents demographic and 

clinical features of the participants. The average patient age was 58.3 ± 8.5 years, and 62% of the cohort is male. 

Popular comorbidities were hypertension (46%), diabetes mellitus (38%), and dyslipidemia (32%). Reported 28% 

smoking and 14% positive family history of acute myocardial infarction. The study population had a mean BMI of 

27.4 ± 3.2 kg/m². 

 

Table 1: Demographic and Clinical Characteristics of Study Participants (n=150) 

Characteristic Value 

Age (years), mean ± SD 58.3 ± 8.5 

Gender, n (%)  

Male 93 (62%) 

Female 57 (38%) 

Hypertension, n (%) 69 (46%) 

Diabetes Mellitus, n (%) 57 (38%) 

Dyslipidemia, n (%) 48 (32%) 

Smoking, n (%) 42 (28%) 

Family history of AMI, n (%) 21 (14%) 

BMI (kg/m²), mean ± SD 27.4 ± 3.2 

Coronary angiography was used to identify the distribution of culprit arteries within the participants (Table 2). It 

was found that the left circumflex artery (LCx) was the culprit in 23 (15.3%), the most involved artery was the left 

anterior descending artery (LAD) in 53% with the right coronary artery (RCA) coming in the third place (31.7%). 

 

Table 2: Distribution of Culprit Artery in Killip Class III AMI Patients (n=150) 

Culprit Artery N (%) 

Left Anterior Descending (LAD) 80 (53%) 

Right Coronary Artery (RCA) 48 (31.7%) 

Left Circumflex Artery (LCx) 23 (15.3%) 

Table 3 displays stratified analysis of LCx obstruction according to patient characteristics. There was a significant 

correlation between LCx obstruction and female gender (p=0.03) and diabetes mellitus (p=0.04). There was no 

statistically significant correlation with age groups, hypertension, dyslipidemia, smoking or BMI less than 

25kg/m2. 

 

Table 3: Association of Patient Characteristics with LCx Obstruction (n=150) 

Characteristic LCx Obstruction 

Present n (%) 

LCx Obstruction 

Absent n (%) 

p-value 

Age <60 years 10 (43.5%) 55 (40.7%) 0.74 

Age ≥60 years 13 (56.5%) 80 (59.3%)  

Gender    

Male 8 (34.8%) 85 (62.9%) 0.03* 

Female 15 (65.2%) 50 (37.1%)  

Diabetes Mellitus 14 (60.9%) 43 (31.8%) 0.04* 

Hypertension 12 (52.2%) 57 (42.2%) 0.31 

Dyslipidemia 8 (34.8%) 40 (29.6%) 0.58 

Smoking 5 (21.7%) 37 (27.4%) 0.57 

BMI ≥25 kg/m² 13 (56.5%) 72 (53.3%) 0.74 

*Statistically significant at p ≤ 0.05 

 

DISCUSSION 
The frequency of left circumflex artery (LCx) 

obstruction was found to be 15.3% in this 

observational study of 150 Killip class III acute 

myocardial infarction (AMI) patients which was 

significant both in relation to female gender and 

diabetes mellitus. Sabry et al. 11 examined the 

territorial longitudinal strain as a predictor of culprit 

vessels in non-ST-segment elevation myocardial 

infarction (NSTEMI). They indicated that LCx was 

usually under-diagnosed by conventional ECG, but 

sophisticated echocardiographic detection was 

enhanced. Their results are supported by our study, 

which emphasizes that LCx culprit lesions are rare 

compared to LAD or RCA involvement (15.3% vs. 

53% and 31.7%) which strengthens the problem of 

the diagnostic challenge of LCx infarctions. 

 

A study of NSTEMI patients who had acute total 

LCx occlusion 12 revealed that diabetes was a 
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common comorbidity with over 55% of cases having 

LCx. This agrees with our findings, in which LCx 

obstruction was strongly correlated with diabetes 

mellitus (p=0.04), which is the idea that diabetic 

patients can be predisposed to LCx involvement. 

Garin et al.13 reported the diagnostic delays in LCx 

culprit ST-elevation myocardial infarction (STEMI) 

and noted that in-hospital mortality relating to late 

identification of LCx lesions was high. The timing of 

diagnosis was not evaluated directly in our study, 

although the relatively lower prevalence of LCx 

(15.3%) than LAD supports the clinical challenge 

emphasized by Garin et al., especially among Killip 

class III patients in critical care. 

 

Hamaguchi et al. 14 compared the outcomes of 

proximal and non-proximal RCA occlusions in 

inferior STEMI patients and found that poor 

outcomes were related to proximal lesions. Even 

though we studied LCx specifically, it can be stressed 

that infarct location is a highly important factor with 

regard to risk stratification and that LCx lesions in 

our group can be also associated with increased 

morbidity because of delayed manifestations. In an 

evaluation of ECG patterns in LCx occlusion in 

inferior myocardial infarction, Soomro et al.15 found 

that there were common atypical presentations, 

which under-diagnosed. This is to add to our 

discovery in that LCx obstruction was less common 

and mostly in females implying the possibility of sex-

specific differences in ECG and how a diagnostic 

assessment should be cautiously made. 

 

In a report of multivessel coronary artery disease in 

patients participating in primary percutaneous 

coronary intervention due to STEMI, Khan et al. 16  

reported that LCx was involved in 17% of patients. 

The prevalence of LCx 15.3% in our study is 

comparable to their results, implying a comparable 

representation of culprit arteries in high-risk groups 

of AMI in tertiary care units. Terlecki et al. 17 

examined how the acute total blockage of the culprit 

artery affected the outcome in NSTEMI and proved 

that patients with LCx experience had a greater heart 

failure and adverse outcome rates. This observation 

is in line with our Killip class III cohort where these 

patients are inherently high-risk cardiac compromise 

and the clinical significance of identifying LCx 

obstruction. 

 

In an article reviewing the changing management 

approaches to stable ischemic heart disease, it is 

observed that the risk factors including diabetes and 

females sex play a critical role in involving vessels. 

18 Our results of LCx obstruction correlating with 

female gender and diabetes are in line with the 

paradigm as emphasized by Boden et al., where these 

patients might have to be placed under increased 

surveillance. Hu et al. 19 examined the prognosis of 

long-term outcomes in inferior STEMI with right 

ventricular myocardial infarction and highlighted the 

prognostic value of non-LAD culprit arteries. Their 

study albeit based on RCA, supports the clinical 

relevance of non-LAD infarctions such as LCx that 

can cause higher morbidity in Killip class III 

patients, which is in line with our findings. 

 

Birnbaum et al. 20 also highlighted the persistence of 

ECG in the diagnosis of ACS, as LCx occlusions 

often have minor or non-diagnostic changes on 

ECG. This is in tandem with our report that LCx 

obstruction is rarer and more difficult to detect and 

therefore the necessity of the extensive diagnostic 

methods such as coronary angiography, particularly 

in patients at risk. 

 

The study had limitations that were based on its 

single-center design and non-probability consecutive 

sampling that could be applicable to the 

generalizability of results. To enhance the assessment 

of the prevalence and risk factors of LCx obstruction 

in high-risk AMI patients, future multicenter, larger, 

randomized cohort studies are suggested. 

 

CONCLUSION  

Killip class III AMI patients with LCx obstruction 

were noted in 15.3 percent of patients, and it was 

significantly related to female gender and diabetes 

mellitus. There is a strong need to identify LCx 

involvement early so that it can be intervened in a 

timely manner and potentially achieve better clinical 

outcomes in this at-risk group. 
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