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Abstract 
Objective: Aslanger’s pattern is a recently described electrocardiographic sign that may indicate inferior myocardial 
ischemia in the absence of classic ST-segment elevation, potentially leading to under-recognition in patients with 
acute coronary syndrome (ACS). However, its prevalence and angiographic correlates remain poorly characterized, 
particularly in Southeast Asian populations. 
The objective of the study was to determine the prevalence of Aslanger’s pattern and to explore its association with 
coronary angiographic findings and in-hospital outcomes among patients undergoing coronary angiography for 
suspected ACS. 
Methods: This retrospective single-center study included 313 patients (153 non-ST-elevation myocardial infarction 
[NSTEMI], 160 without myocardial infarction) at a Vietnamese tertiary hospital. Admission electrocardiograms were 
independently reviewed by two blinded cardiologists using predefined criteria. Coronary angiographic 
characteristics, including culprit vessel involvement and the presence of multivessel disease, were analyzed. 
Results: Aslanger’s pattern was identified in 9 patients (2.9%), including 8 patients in the NSTEMI group (5.2%) and 1 
patient in the non-myocardial infarction group (0.6%). Among all cases in the NSTEMI group who exhibited the 
Aslanger’s pattern, there was right coronary artery involvement and multivessel disease. Due to the small number of 
events, formal statistical comparisons were limited. In-hospital adverse events were infrequent, and no robust 
differences were observed between groups. 
Conclusion: In this cohort, Aslanger’s pattern was uncommon but appeared more frequent in NSTEMI patients and 
was associated with right coronary artery involvement and multivessel disease. Given the small sample size, these 
findings should be considered hypothesis-generating. Larger multicenter studies are required to validate their 
diagnostic and prognostic significance. 
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List of abbreviations 
ACS- acute coronary syndrome  
ECG- electrocardiogram  
LAD- left anterior descending artery  
MACE- major adverse cardiovascular events  

MI- myocardial infarction  
MVD- multivessel disease  
NSTEMI- non-ST-elevation myocardial infarction  
RCA- right coronary artery 

 
Introduction 
The traditional classification of acute coronary 
syndrome (ACS) into ST-elevation myocardial 
infarction (STEMI) and non-ST-elevation myocardial 
infarction (NSTEMI) is increasingly scrutinized. 
Emerging evidence suggests that approximately 25% 

of patients diagnosed with NSTEMI actually harbor a 
total acute coronary occlusion (1, 2). These patients, 
often categorized as "OMI" (Occlusion Myocardial 
Infarction), suffer from delayed revascularization, 
leading to larger infarct sizes and higher mortality 
rates compared to true NSTEMI (3). 
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The 12-lead electrocardiogram (ECG) is the primary 
tool for triage, yet it lacks sensitivity for certain 
territories or when multiple ischemic vectors coexist 
(4). In 2020, Emre Aslanger and colleagues identified a 
new ECG pattern indicating inferior myocardial 
infarction in the presence of multivessel disease 
(MVD) (5). This pattern is characterized by ST-segment 
elevation isolated to lead III, which is often 
misinterpreted or overlooked as a non-specific 
change. 
In regions like Southeast Asia, where the prevalence 
of metabolic syndrome and late clinical presentation 
is high, the incidence of MVD is significant (6, 7). 
Understanding the diagnostic value of Aslanger’s 
pattern in this specific population is vital.  
This study evaluates the prevalence of Aslanger’s 
pattern and its association with angiographic severity 
and in-hospital clinical outcomes among patients 
undergoing coronary angiography for suspected ACS. 
 
Methods 
Study design and setting 
This was a retrospective single-center observational 
study conducted at the Vietnamese tertiary hospital. 
Consecutive patients presenting with suspected ACS 
between August 2019 and February 2022 were 
screened for eligibility. 
Study population 
During the study period, a total of 391 consecutive 
patients with suspected ACS  were assessed for 
eligibility. Patients with a prior history of myocardial 
infarction (n = 36), previous coronary 
revascularization (percutaneous coronary intervention 
[PCI] or coronary artery bypass surgery [CABG]; n=23), 
or pacemaker rhythm or uninterpretable ECGs (n=19) 
were excluded. No patients were excluded because of 
incomplete clinical or angiographic data. The final 
study population comprised 313 patients, including 
153 patients with NSTEMI and 160 control subjects in 
whom acute myocardial infarction was excluded by 
serial cardiac troponin measurements, repeated ECG 
assessment, and final discharge diagnosis. Patients 
were included in the NSTEMI group diagnosed 
according to the Fourth Universal Definition of 
Myocardial Infarction (1). A control group (non-
myocardial infarction [MI] group) included 
symptomatic patients without MI, defined by normal 
serial troponin levels and absence of dynamic 
ischemic ECG changes, with an alternative diagnosis 
established at discharge (Fig. 1).  
The study protocol was reviewed and approved by 
local institutional ethics committee for Biomedical 
Research of, under certificate, dated March 8, 2022. 

Informed consent was waived due to the 
retrospective design. Patient anonymity: All clinical 
data and ECG/angiographic images were fully 
anonymized. No identifiable patient information is 
included in this manuscript. The study was performed 
in compliance with Helsinki 2024 rules for human 
studies. 
Baseline variables 
Baseline variables included age, sex, hypertension, 
diabetes mellitus, current smoking, heart rate, systolic 
blood pressure, and admission troponin levels. 
ECG analysis and interpretation 
All admission 12-lead ECGs (25 mm/s, 10 mm/mV) 
were analyzed by two independent cardiologists 
blinded to the angiographic results. Discrepancies 
were resolved by a third senior consultant. 
Interobserver agreement was planned to be assessed 
using Cohen’s kappa statistic; however, the original 
reader-level classification matrix was not available for 
retrospective calculation. Aslanger’s pattern was 
diagnosed based on the following triad (5, 8): 
1. ST-segment elevation in lead III alone (not in II 
or aVF). 
2. ST-segment depression in any of leads V4 
through V6 (with a positive or terminal positive T-
wave), but not in lead V2. 
3. ST-segment in lead V1 higher than in lead V2. 
Coronary angiography 
All NSTEMI patients underwent coronary angiography 
within 24–48 hours in accordance with guideline-
based practice (4). The angiographic variables 
collected, including coronary artery involvement, 
number of diseased vessels, and MVD. Significant 
stenosis was defined as ≥70% luminal narrowing 
(≥50% for the left main artery). Multivessel disease 
was defined as significant stenosis  of two or more 
major epicardial coronary arteries. 
Clinical outcomes 
In-hospital major adverse cardiovascular events 
(MACEs) included cardiovascular death, recurrent MI, 
heart failure, and stroke. Analyses were descriptive 
due to low event rates. 
Statistical analysis 
Statistical analyses were performed using Stata 
17.0/IC software for Mac (TX: StataCorp LP). 
Continuous variables are presented as mean 
(standard deviation) for normally distributed data  or 
as median with interquartile range (IQR) for skewed 
distributions.  
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Comparisons between groups were performed using 
the independent-samples t test for normally 
distributed variables (age, heart rate, and systolic 
blood pressure) and the Mann–Whitney U test for 
non-normally distributed variables (high-sensitivity 
cardiac troponin T).  
Categorical variables are expressed as counts and 
percentages. Because of the low prevalence of 
Aslanger’s pattern, Fisher’s exact test was used for 
categorical comparisons. 

Owing to the limited number of patients with 
Aslanger’s pattern, multivariable analysis was not 
considered statistically reliable and was therefore not 
performed. All analyses were considered exploratory 
and hypothesis-generating. 
 
Results 
Baseline characteristics 
A total of 313 patients were included, comprising 153 
NSTEMI patients and 160 non-MI patients (Fig. 1). 

 
Figure 1. Study flow diagram 
The mean age of patients was 63.4 years, with a 
predominance of male patients (65.8%). NSTEMI 
patients were younger (p=0.035), had a higher 
prevalence of diabetes (p=0.021), higher admission 
heart rates and hs-TnT levels (both p<0.001) as 
compared to control group  (Table 1). 

Prevalence of Aslanger’s Pattern 
Aslanger’s pattern was identified in 9 patients (2.9%), 
including 8 NSTEMI patients (5.2%) and 1 non-MI 
patient (0.6%) (Table 1, p=0.015). A representative 
case illustrating the electrocardiographic features of 
this pattern is shown in Figure 2.
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Table 1. Baseline clinical and laboratory characteristics of the study population 

Variables NSTEMI Group (n=153) Non-MI Group (n=160) p 

*Age, years 63.0 (10.0) 65.6  (11.5) 0.035 

Male gender, n(%) 95 (62.1) 89 (55.6) 0.246 

Medical history, n(%) 

Hypertension 108 (70.6) 119 (74.4) 0.453 

Diabetes mellitus 64 (41.8) 47 (29.4) 0.021 

Current smoking 54 (35.3) 45 (28.1) 0.173 

Physical and laboratory findings 

*Heart rate, bpm 88.0  (17.7) 80.2  (13.2) <0.001 

*Systolic BP, mmHg 136.2  (23.4) 139.8  (22.8) 0.170 

**hs-TnT, pg/mL 818.5 (229-1300) 7.5 (5-13) <0.001 

Aslanger’s pattern 8 (5.2) 1 (0.6) 0.015 

Data are presented as *mean (SD), **median (IQR), or number (%), as appropriate. Continuous variables were 
compared using the independent-samples t test or the Mann–Whitney U test according to data distribution. 
Categorical variables were compared using the Chi-square test or Fisher's exact test, as appropriate 
BP – blood pressure, bpm- beats per minute, hs-TnT – high sensitive troponin,  IQR – interquartile range, MI – 
myocardial infarction, NSTEMI – non-ST-elevation MI 

 

 
Figure 2. Representative case of Aslanger’s pattern associated with significant right coronary artery stenosis. 
(a)Admission 12-lead electrocardiogram (ECG) demonstrating the Aslanger’s pattern, characterized by isolated ST-
segment elevation in lead III without elevation in other inferior leads (II or aVF), accompanied by ST-segment 
depression in lead I and across precordial leads V4–V6 with a positive T-wave in lead V1; (b) Baseline coronary 
angiography showing a normal left coronary artery (LCA) system; (c) Selective angiography of the right coronary 
artery (RCA) revealing a 95% obstructive stenosis in the mid-segment (arrow), confirming the presence of an 
occlusion myocardial infarction despite the absence of traditional STEMI criteria. 
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Angiographic findings 
Among NSTEMI patients, those with Aslanger’s 
pattern had a higher frequency of RCA involvement 
(100% vs. 64.8%) and multivessel disease (100% vs. 
71.7%) (both p=0.04). These findings should be 
interpreted cautiously due to small sample size (Table 
2).  

Clinical Outcomes 
In-hospital events were infrequent. No meaningful 
differences in outcomes as heart failure of MACE 
were observed between groups, and the study was 
not powered for outcome analysis (Table 2). 

 

Table 2. Angiographic characteristics and in-hospital outcomes in NSTEMI patients 

Variables Aslanger’s (+) 
(n=8) 

Aslanger’s (–) (n=145) p 

Coronary involvement,  n  (%) 
   

Right coronary artery (RCA) 8 (100.0) 94 (64.8) 0.040 

Left anterior descending (LAD) 4 (50.0) 122 (84.1) 0.014 

Left circumflex (LCX) 5 (62.5) 73 (50.3) 0.495 

Extent of Disease,  n  (%) 
   

Multivessel disease 8 (100.0) 104 (71.7) 0.040 

In-hospital Outcomes,  n  (%) 
   

Heart Failure 2 (25.0) 23 (15.9) 0.496 

Major adverse events (MACE)* 0 (0.0) 2 (1.4) 0.738 

Data are presented as number (%) 
Fischer exact test 
*MACE includes cardiac death, recurrent MI, and stroke, NSTEMI – non-ST-elevation myocardial infarction 

 
Discussion 
Main findings  
In this retrospective single-center study, Aslanger's 
pattern was identified in a small proportion of 
patients with NSTEMI (5.2%) and was rarely observed 
among patients without MI. All NSTEMI patients 
exhibiting this ECG pattern demonstrated RCA 
involvement and multivessel coronary artery disease 
on coronary angiography. Because of the limited 
number of cases, these findings should be interpreted 
as exploratory and hypothesis-generating; 
nevertheless, they support the potential clinical value 
of recognizing Aslanger's pattern in patients 
presenting with suspected ACS. 
Electrophysiological mechanisms 
The most profound aspect of Aslanger’s pattern lies in 
the concept of "vector cancellation." In a standard 
inferior STEMI, the ST-segment elevation vector is 
directed inferiorly and slightly to the right (toward 
lead III) or left (toward lead II) (9). However, when 
concomitant diffuse subendocardial ischemia occurs, 
typically due to MVD or left main insufficiency, an 
additional ST-segment vector is generated, directed 
toward the left and superiorly (leads I, aVL, V4-V6) (3, 
10). 
These two vectors interact: the superior-leftward 
vector of subendocardial ischemia pulls the inferior 
elevation vector away from leads II and aVF. Because 

lead III (+120) is the most rightward of the inferior 
leads, the ST-elevation remains visible only in lead III 
(3, 10). Our findings of 100% RCA involvement and 
100% MVD in patients with Aslanger’s pattern directly 
support this electro-vectoral theory. 
Comparison with other NSTEMI patterns 
Aslanger’s pattern should be differentiated from 
other "STEMI-equivalents" such as the de Winter 
pattern (associated with proximal LAD occlusion) or 
the Wellens’ syndrome (11, 12). Unlike de Winter, 
which signifies anterior ischemia, Aslanger points 
specifically to the inferior territory. In our study, the 
high specificity for RCA involvement suggests that 
Aslanger’s pattern is not merely a marker of "severe 
disease" but a precise anatomical indicator. 
Clinical and prognostic significance in Vietnam 
The prevalence of Aslanger's pattern observed in our 
study was broadly consistent with the limited 
available literature, which generally suggests that this 
ECG pattern is uncommon among patients presenting 
with ACS (5). Variability between studies should be 
interpreted cautiously, as reported frequencies may 
be influenced by differences in inclusion criteria, 
patient characteristics, referral patterns, and sample 
size. In addition, because Aslanger's pattern was only 
recently described, the available evidence remains 
relatively sparse, limiting direct comparisons across 
populations.  
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A representative electrocardiographic example of 
Aslanger's pattern is shown in Figure 2. 
Our study observed a heart failure rate of 25% in 
patients with Aslanger’s pattern. While this did not 
reach statistical significance due to the small sample 
size, it underscores the severity of the pattern. In 
clinical practice, many of these patients might be 
delayed for angiography because they do not meet 
"STEMI criteria" (3). However, given the 100% 
prevalence of MVD and RCA disease found here, we 
argue that Aslanger’s pattern may help identify a 
subgroup of NSTEMI patients with a high likelihood of 
RCA involvement and multivessel disease, warranting 
heightened clinical attention and further validation in 
larger cohorts. 
The study period partially overlapped with the COVID-
19 pandemic, which may have affected healthcare 
utilization and admission patterns for ACS. However, 
these factors were not systematically evaluated and 
therefore could not be formally analyzed. 
Study limitations 
This study has several limitations. First, the number of 
patients with Aslanger’s pattern was very small, the 
possible influence of the COVID-19 pandemic on 
healthcare utilization during the study period, limiting 
statistical power and precluding reliable multivariable 
adjustment. Second, the study was conducted at a 
single tertiary referral center, which may have 
enriched the population for more severe coronary 
disease and reduced generalizability. Third, the 
retrospective design carries an inherent risk of 
selection and information bias. Fourth, the control 
group was clinically useful for estimating overall 
prevalence but is less informative than an internal 
comparison between NSTEMI patients with and 
without the pattern when addressing angiographic 
correlates. Finally, the study was not powered to 
assess clinical outcomes. 
Conclusion 
Aslanger’s pattern was infrequent in this Vietnamese 
single-center cohort but appeared more common in 
NSTEMI than in control patients. Among patients with 
NSTEMI, the pattern was associated with significant 
RCA involvement and multivessel disease. These 
findings support the potential diagnostic relevance of 
this ECG sign, although larger multicenter studies are 
required before firm clinical recommendations can be 
made. 
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