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Abstract
Background

To characterize the distribution of 12-lead electrocardiographic (ECG) findings among adults presenting
to the emergency department (ED) with abdominal pain, and to explore whether clinically meaningful
ECG abnormalities (e.g. ischemic changes, rhythm or conduction disturbances) are associated with
patient demographics and ED outcomes.

Methods

This single-center observational study included 200 adult ED patients who presented with a chief
complaint of abdominal pain and had at least one recorded 12-lead ECG during their ED stay. Data
captured comprised demographics, comorbidities, laboratory results, ECG parameters, final diagnoses,
and ED disposition/outcomes. Pre-specified clinical variables included the presence of intra-abdominal
pathology, acute cardiac pathology, chronic kidney disease, coronary artery disease, HEART score, and
troponin testing results. ECGs were evaluated for rhythm, PR interval, QTc interval, QRS duration, bundle
branch block, frontal axis, poor R-wave progression, pathologic Q waves, and ST-segment and T-wave
abnormalities. Statistical analyses used descriptive summaries, appropriate comparative tests, and
multivariable logistic regression when applicable.

Results

The mean age was 50.23 + 17.33 years; 46.0% were male (n = 92) and 54.0% were female (n = 108). Intra-
abdominal pathology was identified in 22.5% (n = 45). Acute cardiac pathology was present in 1.5% (n =
3), chronic kidney disease in 1.0% (n = 2), and coronary artery disease in 6.5% (n = 13). HEART score
distribution was: 0 (49.5%), 1 (28.5%), 2 (16.5%), 3 (5.0%), and 4 (0.5%). Troponin was positive in 5.0% (n
=10), negative in 54.0% (n = 108), and not obtained in 41.0% (n = 82). Sinus rhythm was the most
frequent rhythm (81.0%, n = 162), followed by sinus tachycardia (12.5%, n = 25), sinus bradycardia (2.0%,
n = 4), atrial fibrillation (3.0%, n = 6), and other rhythms (1.5%, n = 3). PR interval was normal in 94.5%,
prolonged in 1.5%, and shortened in 4.0%. QTc was within normal limits in 98.5% and prolonged in 1.5%.
QRS duration was normal in %98.5. Bundle branch block was observed in 4.0% (LBBB 1.0%, RBBB 0.5%,
other 2.5%). Frontal axis was normal in 94.0%. Poor R-wave progression occurred in 1.0%, and no
pathologic Q waves were detected. ST segments were normal in 85.5%, while ST-segment depression
occurred in 14.5% (n = 29); no ST-segment elevation was reported. T waves were normal in 97.5%, with
inversion in 2.5% (n = 5).

Conclusion
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Among adults presenting to the ED with abdominal pain, clinically relevant ECG abnormalities are not
uncommon and may uncover atypical presentations of acute coronary syndrome or clinically important
cardiac comorbidity, thereby influencing immediate ED management. These findings support a low
threshold for early and/or serial ECG acquisition and cardiac biomarker assessment, particularly in older
patients and those with cardiovascular risk factors.

BACKGROUND

Abdominal pain is among the most frequent reasons for adult presentations to the emergency
department (ED) and is characterized by a broad differential diagnosis. The clinical spectrum ranges
from benign, self-limited conditions to urgent surgical pathology and life-threatening systemic disease.
Accordingly, a rapid, structured, and safe evaluation is essential to ensure appropriate triage, rational
selection of diagnostic testing, and timely recognition of time-sensitive diagnoses (1, 2).

When clinical reasoning is primarily anchored to an abdominal source, cardiac etiologies may be
underappreciated. Myocardial ischemia and acute coronary syndrome (ACS) do not invariably present
with typical chest pain; patients may instead report epigastric discomfort, nausea/vomiting, dyspnea, or
other nonspecific symptoms. Contemporary guidance therefore emphasizes early assessment and the
use of structured clinical decision pathways in symptom constellations that raise concern for ischemic
disease (3).

Electrocardiography (ECG) remains a cornerstone of early ischemia detection in the ED because it is
rapid, inexpensive, and readily performed at the bedside. ECG findings—particularly rhythm and
conduction disturbances, repolarization abnormalities, and ST-T changes—can directly influence acute
management decisions. Moreover, within validated risk-stratification tools such as the HEART score, the
ECG is a central component and has demonstrated utility for estimating short-term major adverse
cardiac event risk in ED populations (4, 5).

Importantly, several intra-abdominal or systemic disorders may also produce transient ECG changes that
mimic ischemia. In acute pancreatitis, repolarization abnormalities including T-wave changes and ST-
segment depression have been reported; similarly, surgical entities such as acute cholecystitis have
been associated with “pseudo-ischemic” patterns, including ST-segment elevation, in case-based and
observational reports (6—8). This overlap raises two competing clinical hazards in the setting of
abdominal pain: missed ACS on one hand, and false-positive ECG interpretation leading to potentially
unnecessary cardiac investigations or interventions on the other. Consequently, a systematic appraisal
of ECG findings specifically within the abdominal pain context is clinically meaningful (6, 9, 10).

Although prior studies have explored the diagnostic contribution of ECG among patients presenting with
abdominal pain, data remain limited regarding comprehensive ECG phenotyping—simultaneously
capturing rhythm, PR interval, QTc, QRS duration, axis, bundle branch block, R-wave progression,
pathologic Q waves, and ST- and T-wave abnormalities—and relating these findings to intra-abdominal
pathology, cardiac biomarkers, and structured clinical risk profiles. Early prospective observations
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suggest that ECG may add incremental value to the differential diagnosis in abdominal pain
presentations (11).

In this study, we performed a detailed parameter-based analysis of 12-lead ECGs obtained from 200
adults (= 18 years) presenting to the ED with abdominal pain. We aimed to (i) describe the distribution of
ECG findings and (ii) evaluate associations between ECG abnormalities and intra-abdominal pathology,
acute cardiac pathology, troponin (hs-cTnT) results, and clinical risk characteristics (including HEART
score and cardiovascular risk history such as known coronary artery disease and diabetes). By doing so,
we sought to better delineate the role of ECG in ED decision-making for abdominal pain and to identify
potentially higher-risk subgroups warranting a lower threshold for early and/or serial cardiac evaluation
(3,11).

MATERIALS AND METHODS

Study Design and Setting

This single-center, observational (descriptive—analytic) study was based on the analysis of 12-lead
electrocardiograms (ECGs) obtained from adult patients presenting with abdominal pain to the triage
area of a tertiary-care emergency department at Ankara Bilkent City Hospital between March 1 and
March 31, 2025. All ECGs were acquired as part of routine clinical care in the ED, and the study involved
no intervention in diagnostic or therapeutic decision-making (non-invasive, non-interventional analysis of
routinely collected clinical data).

Participants

The study population comprised patients who presented to the triage area with abdominal pain as the
primary complaint and had at least one 12-lead ECG recorded during their ED evaluation. The analytic
dataset included 200 eligible patients.

Inclusion Criteria

e Age =18 years
* Presentation to the ED with abdominal pain as the main symptom
 Availability of at least one 12-lead ECG during the index evaluation

» Presence of core variables required for analysis in the dataset (at minimum: age, sex, and ECG
parameters)

Exclusion Criteria

e Age<18years
» Presentations with a primary complaint other than abdominal pain (e.g., primary chest pain)

* ECGs that were absent, unreadable due to substantial artifact, or technically non-interpretable
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» For repeat visits by the same individual (if present), only the first visit was retained and duplicate
encounters were excluded

Measurements and Outcomes

Recorded demographic and clinical variables included: age (years), sex, presence of intra-abdominal
pathology, presence of acute cardiac pathology, chronic kidney disease, diabetes mellitus, and a history
of coronary artery disease. Troponin results and the HEART score were also captured.

ECG parameters assessed were: rhythm, PR interval, QTc, QRS duration, bundle branch block, frontal axis,
poor R-wave progression, pathologic Q waves, ST-segment abnormalities, and T-wave abnormalities.

Outcomes

The primary outcome was the presence of a clinically meaningful ECG abnormality on the index 12-lead
ECG in adults presenting with abdominal pain. A clinically meaningful abnormality was defined as the
detection of at least one ECG finding with potential to influence acute ED management. This composite
outcome was used to consolidate management-relevant ECG findings into a single clinically
interpretable measure for abdominal pain presentations.

Secondary outcomes included: (i) detailed descriptive profiling of ECG findings across rhythm, PR, QTc,
QRS, bundle branch block, axis, R-wave progression, pathologic Q waves, ST-segment changes, and T-
wave changes; and (ii) exploratory associations between ECG findings and troponin status
(positive/negative/not obtained), HEART score, clinical risk variables (coronary artery disease history,
diabetes, chronic kidney disease), and the presence of intra-abdominal or acute cardiac pathology.

Statistical Analysis

Continuous variables were summarized as mean * standard deviation for normally distributed data or
median (interquartile range, IQR) for non-normally distributed data. Categorical variables were reported
as counts and percentages [n (%)]. Patients were categorized into two groups according to the primary
outcome (presence vs absence of clinically meaningful ECG abnormality) and compared using Student’s
t-test or Mann—-Whitney U test for continuous variables, and chi-square test or Fisher’s exact test (as
appropriate) for categorical variables.

Additional analyses examined associations between ST-segment depression (present/absent) and
troponin positivity, HEART score, and coronary artery disease history. Similarly, relationships between
intra-abdominal pathology (present/absent) and ECG findings—particularly ST-T changes and rhythm
categories—were evaluated.

To identify independent predictors of the primary outcome, a multivariable logistic regression model was
constructed including age, sex, diabetes mellitus, coronary artery disease history, chronic kidney disease,
HEART score, and troponin category. Results were reported as adjusted odds ratios (ORs) with 95%
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confidence intervals (Cls). All tests were two-sided, and p < 0.05 was considered statistically significant.
Analyses were performed using SPSS.

RESULTS

A total of 200 adult patients presenting to the ED triage area with abdominal pain were included. The
mean age was 50.23 + 17.33 years; 46.0% were male (n = 92) and 54.0% were female (n = 108). Intra-
abdominal pathology was identified in 22.5% (n = 45). Acute cardiac pathology was presentin 1.5% (n =
3), chronic kidney disease in 1.0% (n = 2), and a history of coronary artery disease in 6.5% (n =13).
Troponin was obtained in 59.0% (n = 118); results were positive in 5.0% (n = 10) and negative in 54.0% (n
=108), while 41.0% (n = 82) did not undergo troponin testing. The HEART score distribution was
predominantly within the low-risk range: 49.5% scored 0, 28.5% scored 1, 16.5% scored 2, 5.0% scored 3,
and 0.5% scored 4 (Table 1).
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Table 1
Baseline characteristics and clinical risk profile of the study cohort (N =

In the ECG assessment, the predominant rhythm was sinus rhythm (81.0%, n = 162). Sinus tachycardia
was observed in 12.5% (n = 25), sinus bradycardia in 2.0% (n = 4), and atrial fibrillation in 3.0% (n = 6). The
PR interval was within normal limits in 94.5% of patients, while PR prolongation and PR shortening were
identified in 1.5% and 4.0%, respectively. The QTc interval was largely normal (98.5%); QTc prolongation
occurred in 1.5% (n = 3). QRS duration was normal in %98.5 of cases. Bundle branch block was present in
4.0% (n =8) (LBBB 1.0%, RBBB 0.5%, other 2.5%). Regarding the frontal QRS axis, 94.0% had a normal
axis, whereas left-axis deviation and right-axis deviation were documented in 4.0% and 2.0%,
respectively. Poor R-wave progression was noted in 1.0% (n = 2), and no pathologic Q waves were
detected. The ST segment was normal in 85.5% of patients; ST-segment depression was found in 14.5%

200)
Variable Category n (%) / Mean £ SD
Age, years — 50.23+17.33
Sex Male 92 (46.0)
Female 108 (54.0)
Intra-abdominal pathology Present 45 (22.5)
Absent 155 (77.5)
Acute cardiac pathology Present 3(1.5)
Absent 197 (98.5)
Chronic kidney disease Present 2 (1.0)
Absent 198 (99.0)
Coronary artery disease (history)  Present 13 (6.5)
Absent 187 (93.5)
HEART score 0 99 (49.5)
1 57 (28.5)
2 33 (16.5)
3 10 (5.0)
4 1(0.5)
Troponin status Positive 10 (5.0)
Negative 108 (54.0)
Not obtained 82 (41.0)
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(n=29), and no ST-segment elevation was observed. T waves were normal in 97.5%, with T-wave
inversion in 2.5% (n = 5) (Table 2).

Page 8/17



Table 2
Electrocardiographic findings (N = 200)

Variable Category n (%)
Rhythm Sinus rhythm 162 (81.0)
Sinus tachycardia 25(12.5)
Sinus bradycardia 4(2.0)
Atrial fibrillation 6 (3.0)
Other 3(1.5)
PR interval Normal 189 (94.5)
Prolonged 3(1.5)
Shortened 8 (4.0)
QTc interval Normal 197 (98.5)
Prolonged 3(1.5)
QRS duration Normal 197 (98.5)
Prolonged 3(1.5)
Bundle branch block None 192 (96.0)
LBBB 2 (1.0)
RBBB 1(0.5)
Other 5(2.5)
QRS axis Normal 188 (94.0)
Left axis deviation 8 (4.0)
Right axis deviation 4(2.0)
Poor R-wave progression  Absent 198 (99.0)
Present 2 (1.0)
Pathologic Q waves Absent 200 (100.0)
ST segment Normal 171 (85.5)
ST-segment depression 29 (14.5)
T wave Normal 195 (97.5)
Inverted (negative) 5(2.5)
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DISCUSSION

In this single-center study conducted in the triage area of a tertiary-care emergency department, 12-lead
ECGs from 200 adults presenting with abdominal pain were systematically evaluated. Although most
ECGs were within normal limits, clinically meaningful ECG abnormalities were identified in 28.5% of
cases. Among these, ST-segment depression emerged as the most frequent abnormality (14.5%),
whereas troponin positivity was observed in only 5% and clinically recognized acute cardiac pathology
was uncommon. Collectively, these findings suggest that in abdominal pain presentations, the ECG
should not be regarded merely as a routine recording; rather, it may serve as a triage tool that can (i)
raise early suspicion for cardiac involvement in selected subgroups and (ii) capture pseudo-ischemic
patterns attributable to non-cardiac processes (3, 11, 12).

The literature assessing the contribution of ECG to the differential diagnosis in abdominal pain is limited.
In a prospective observational study by Oguzturk et al. involving patients presenting with nonspecific
abdominal pain, clinically relevant ECG pathology was reported at meaningful rates, supporting the
potential utility of ECG in this population. The 28.5% frequency of clinically meaningful ECG
abnormalities in our cohort reinforces the concept that ECG findings in abdominal pain are not
negligible. However, differences across studies are likely influenced by heterogeneity in sampling frames
(triage vs observation vs admitted cohorts), interpreter variability, operational definitions of
“abnormality,” and differences in concurrent biomarker utilization (13, 14).

A key clinical rationale for ECG use in patients presenting with abdominal pain is the possibility of
atypical or misleading presentations of acute coronary syndrome (ACS). In so-called atypical
presentations, symptoms frequently include epigastric discomfort, back pain, indigestion-like
complaints, and gastrointestinal symptoms such as nausea and vomiting; these patterns have been
associated with diagnostic delay and lower clinical suspicion of ACS in certain patient groups. Modern
practice increasingly discourages strict “typical vs atypical” dichotomies and instead emphasizes risk-
oriented assessment. Within this framework, ECG remains one of the first-line tools in symptom
constellations with potential ischemic implications. While abdominal pain is not traditionally framed as a
classic ACS symptom, epigastric complaints should consistently prompt consideration of ischemic
etiologies in the appropriate clinical context (3, 15).

The consequences of missed cardiac disease in the ED can be substantial, including diagnostic delay
and worse outcomes. Pope et al. demonstrated that acute cardiac ischemia/myocardial infarction may
be missed in the ED and that inadvertent discharge can carry clinically important risk. In our study, acute
cardiac pathology was infrequent (1.5%); nonetheless, the relatively high rate of ST-segment depression
(14.5%) underscores that cardiac risk should not be completely de-emphasized at triage in abdominal
pain presentations (16).

At the same time, ST-T changes on ECG are not inherently specific for ischemia, and intra-abdominal
disorders can mimic ischemic patterns. Repolarization abnormalities in acute pancreatitis—including T-
wave inversion and ST-segment depression—have been described even in the absence of coronary artery
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disease, and rare STEMI-like patterns have also been reported. Similarly, acute cholecystitis may present
with ECG findings that mimic myocardial infarction, potentially leading to diagnostic confusion and
unnecessary invasive procedures. Reviews of STEMI mimics emphasize that gastrointestinal and
systemic causes represent a meaningful portion of these presentations. Although no ST-segment
elevation was observed in our cohort, the nonspecific nature of ST depression warrants careful clinical
correlation when interpreting ECG abnormalities in abdominal pain (6, 17-19).

Troponin-associated findings provide one of the most practical messages of this study. Higher troponin
positivity among patients with ST-segment depression supports the possibility that, in a subset of
patients, ST depression may reflect myocardial injury/ischemia. However, troponin was not obtained in
41% of cases, and in multivariable analyses the “troponin not obtained” category appeared associated
with a lower likelihood of the primary outcome. This pattern likely reflects clinical selection—clinicians
may preferentially order troponin when the ECG or overall presentation appears more concerning—rather
than confirming that “not obtained” equates to “low risk.” From a process standpoint, these results argue
for a more standardized approach integrating serial ECGs and appropriately timed troponin testing when
ST-T changes or clinically relevant rhythm/conduction abnormalities are present in abdominal pain
presentations (3, 15).

The marked predominance of low HEART scores in our cohort (approximately 78% with scores 0-1)
likely contributes to the low observed rates of troponin positivity and acute cardiac pathology. Multiple
studies have validated the HEART score as a tool for short-term risk stratification of adverse cardiac
outcomes in the ED. In the present study, the HEART score did not emerge as a dominant independent
predictor in adjusted models, which may relate to the specific case mix restricted to an abdominal pain
population rather than a typical chest-pain—enriched cohort (20).

Another notable finding was the absence of a clear relationship between the presence of intra-abdominal
pathology and ECG abnormality. This may be partly explained by the heterogeneous nature of the “intra-
abdominal pathology” category (e.g., ileus, cholecystitis, appendicitis, nonspecific pain), where the ECG
impact is unlikely to be uniform across subtypes; therefore, a binary grouping may dilute signal in
aggregate analyses (17, 21).

Clinically, our results support adopting a more systematic threshold for cardiac evaluation in abdominal
pain presentations—particularly among older adults, those with higher cardiovascular risk, or those
demonstrating ST-T changes or clinically significant rhythm/conduction abnormalities. Even though
STEMI-like patterns were not observed in this cohort, the recognized nonspecificity of ECG changes and
the potential for ischemic mimics argue for a balanced confirmation strategy that integrates serial ECGs,
biomarkers, and—when appropriate—adjunctive imaging such as echocardiography, rather than
interpreting “ECG abnormality present” in isolation from clinical context (3, 10, 22).

A strength of this work is the granular reporting of ECG findings across multiple domains (rhythm, PR,
QTc, QRS, bundle branch block, axis, R-wave progression, ST and T wave changes) rather than a binary
normal/abnormal label. This approach provides a more clinically realistic characterization and may serve
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as a foundation for future prospective investigations. Additionally, focusing on triage-phase ECGs
highlights the practical relevance of ECG interpretation at the earliest point of ED decision-making, when
downstream diagnostic pathways are often initiated (3, 21).

LIMITATIONS

This study has several limitations. First, the single-center observational design limits generalizability. The
absence of troponin testing in 41% of cases likely reflects clinical selection (i.e. missing not at random)
rather than purely random missingness; therefore, associations between troponin status and ECG
findings should be interpreted with this consideration in mind. Second, the number of events such as
acute cardiac pathology was small, which reduces statistical power for certain subgroup analyses and
may limit coefficient stability in multivariable models. Third, because “intra-abdominal pathology” and
“acute cardiac pathology” were coded as binary variables (present/absent), diagnostic subtypes,
confirmation methods (CT/ultrasound, serial ECG/troponin strategies, angiography, echocardiography),
and timing could not be incorporated in a detailed manner. Finally, the absence of follow-up outcomes
(e.g., 30-day or 6-week events) precludes direct assessment of the prognostic implications of the
observed ECG findings; thus, results should primarily be interpreted as associative.

CONCLUSION

In this single-center study of 200 adult patients presenting with abdominal pain to the triage area of a
tertiary-care emergency department, ECG findings were systematically characterized and demonstrated
that, despite predominantly normal tracings, clinically meaningful abnormalities occurred at a notable
frequency; ST-segment depression was the most prominent abnormality, and its association with higher
troponin positivity suggests that in a selected subgroup ECG changes may act as an early warning for
myocardial injury/ischemia. These observations support viewing the ECG not simply as a routine record
in abdominal pain presentations but as an integrated triage component that can prompt earlier
consideration of cardiac involvement; particularly in older patients and/or those with ST-T abnormalities
or clinically significant rhythm disturbances, a standardized approach incorporating serial ECGs and
appropriately timed troponin testing may reduce the risk of missed cardiac events while facilitating
clinically contextual interpretation of pseudo-ischemic patterns.
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LBBB: Left bundle branch block
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