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Abstract

Background: Pulmonary embolism (PE) remains a clinically significant and potentially fatal
condition whose diagnosis may be difficult because its manifestations often overlap with more
common cardiopulmonary, abdominal, and neurological disorders. In addition to classic
presentations, PE may resemble acute coronary syndrome, heart failure, pneumonia, syncope,
abdominal pathology, or neurological disease, which may contribute to delayed recognition.

Aim: The aim of this review was to summarize atypical clinical presentations of PE, identify
common diagnostic pitfalls, and examine factors that may help reduce misdiagnosis.

Material and methods: This manuscript was prepared as a narrative literature review based on
selected publications addressing clinical variability, diagnostic pathways, disease mimicry,
laboratory and imaging limitations, cognitive bias, and strategies to improve diagnostic accuracy
in PE. The reviewed literature included observational studies, validation studies, systematic
reviews, meta-analyses, guideline documents, and illustrative case reports.

Results: The reviewed literature suggests that PE may present across a broad and often misleading
clinical spectrum. Diagnostic difficulty appears to arise from nonspecific symptoms, overlap with
alternative diagnoses, imperfect performance of clinical prediction rules, limited specificity of
biomarkers, interpretive limitations of electrocardiography, and technical or contextual limitations
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of imaging. Cognitive biases may further contribute to diagnostic delay or initial misclassification.
Evidence also suggests that probability-adjusted diagnostic approaches and careful integration of
clinical assessment with imaging findings may improve diagnostic accuracy.

Conclusions: PE may mimic a wide range of other conditions and may remain unrecognized when
early findings are nonspecific or misleading. A structured diagnostic approach combined with
sustained clinical suspicion may help reduce missed or delayed diagnosis, particularly in patients
with atypical presentations.

Keywords: pulmonary embolism; atypical presentation; diagnostic pitfalls; misdiagnosis; clinical
mimicry; delayed diagnosis; narrative review

1. Introduction

Pulmonary embolism (PE) remains a clinically important cause of morbidity and mortality despite
advances in diagnosis and treatment. Recent international mortality data suggest that PE-related
mortality has declined overall during the last two decades, but this pattern has not been uniform
across regions and income settings, indicating that the burden of disease likely remains substantial
and unevenly distributed [1]. At the clinical level, PE continues to be difficult to recognize because
its presentation is heterogeneous and often nonspecific. Large observational studies suggest that
sudden dyspnea is the most frequent symptom, but chest pain, syncope, hemoptysis, cough,
tachypnea, and hypoxemia may also occur, often in varying combinations [2-4]. In cardiology
settings, this overlap may be especially problematic, as chest pain, chest tightness, shortness of
breath, and even abdominal complaints may initially be attributed to coronary syndromes, heart
failure, pulmonary infection, or other competing diagnoses [5].

This diagnostic uncertainty is central to the present review. Prior work suggests that PE may be
underrecognized not only because symptoms lack specificity, but also because presentation may
be atypical, asymptomatic, or masked by comorbidity [3,5,7]. Delayed diagnosis does not appear
to be rare; prospective emergency department data suggest that patients whose diagnosis was made
after admission were older, more likely to have altered mental status, and more likely to experience
adverse in-hospital outcomes [6]. These observations support the view that PE should be
approached as a disorder with broad clinical variability rather than a single stereotyped syndrome.
Accordingly, this narrative review examines how PE may mimic other diseases, why diagnostic
pitfalls persist, and which features from the literature may help clinicians maintain suspicion when
the presentation is not classic [1-7].

2. Clinical Variability of Pulmonary Embolism

The clinical expression of acute pulmonary embolism (PE) is highly variable and may range from
subtle exertional dyspnea to syncope, circulatory collapse, or rapidly progressive right ventricular
failure. In PIOPED II, dyspnea was the most frequent symptom, but pleuritic pain, cough,
tachypnea, tachycardia, orthopnea, and signs of deep venous thrombosis were also common, and
no single feature was sufficiently sensitive to define the syndrome. Importantly, symptoms could
be mild, oxygenation could remain relatively preserved, and even patients with proximal emboli
could have a low-probability clinical assessment, underscoring that absence of classic findings does



not reliably exclude PE [8]. Clinical severity also appears to vary with thrombus burden and
physiological response rather than with one uniform symptom profile alone.

This variability is further illustrated by syncope-related and high-risk presentations. In the PESIT
study, PE was identified in 17.3% of patients hospitalized for a first episode of syncope, with higher
prevalence among patients without an alternative explanation, suggesting that transient loss of
consciousness may represent a clinically relevant presentation rather than a rare outlier [9]. At the
opposite end of the spectrum, high-risk PE may present with acute dyspnea, tachycardia,
hypoxemia, hypotension, right ventricular dilatation, and rapid hemodynamic deterioration, as
illustrated by the intrapartum case reported by Poor et al., where PE evolved into obstructive shock
requiring urgent multidisciplinary intervention [10]. Taken together, these data suggest that PE
should be viewed as a syndrome of marked clinical heterogeneity, in which mild, atypical, and
catastrophic presentations may all occur within the same disease process [8-10].

3. Typical Clinical Presentation and Diagnostic Pathway

In routine practice, the typical presentation of acute pulmonary embolism (PE) is often framed by
sudden or progressive dyspnea, pleuritic chest pain, tachycardia, hypoxemia, or signs of deep
venous thrombosis, but these findings usually require structured interpretation rather than
symptom-based diagnosis alone. Contemporary guidelines broadly support a stepwise diagnostic
approach that begins with estimation of pretest probability, most commonly with a validated rule
such as the Wells or Geneva score, followed by D-dimer testing in patients with low or intermediate
clinical probability and imaging in those with positive D-dimer results or higher-risk presentations
[11-13]. This sequence is clinically important because prediction rules appear to perform
reasonably well across care settings, although their efficiency and failure rates may vary somewhat
with population and setting [12-14]. In primary care, for example, a Wells score of <4 combined
with a negative qualitative D-dimer test was reported to exclude PE with a low 3-month event rate
while avoiding immediate imaging in a substantial proportion of patients [16]. Similar prospective
data for the simplified Geneva score suggest that, when combined with D-dimer testing, it may
offer comparable safety with the practical advantage of easier bedside use [12].

The role of D-dimer in this pathway is primarily to help exclude PE rather than confirm it.
Systematic reviews suggest that D-dimer assays generally have high sensitivity but limited
specificity, which makes a negative result useful in appropriately selected low-probability patients,
while a positive result usually requires further imaging [15,18]. As a result, current diagnostic
pathways generally reserve computed tomography pulmonary angiography (CTPA) or ventilation-
perfusion imaging for patients in whom PE remains plausible after clinical probability assessment
and biomarker testing [11,15,18]. CTPA is widely used because of its availability, diagnostic
performance, and ability to identify alternative thoracic diagnoses, but its value also depends on
technical quality and careful reporting [17,18]. Recent consensus recommendations have
emphasized that CTPA should not be viewed merely as a binary test for clot detection; scan quality,
level of analyzable pulmonary arteries, right ventricular findings, and alternative diagnoses may
all influence interpretation and downstream management [17]. Thus, the typical diagnostic
pathway for PE is best understood as an integrated process in which symptoms trigger suspicion,
pretest probability guides testing, D-dimer helps avoid unnecessary imaging in selected patients,
and CTPA or other imaging modalities are used selectively to confirm or refute the diagnosis [11-
18].



4. PE Mimicking Other Diseases

One of the most clinically consequential features of pulmonary embolism (PE) is its ability to
imitate other acute conditions rather than present as an immediately recognizable thromboembolic
syndrome. This diagnostic ambiguity arises because PE may produce chest pain, dyspnea,
biomarker elevation, fever, syncope, abdominal pain, neurological deficits, or incidental
radiographic findings that are more readily attributed to cardiac, pulmonary, gastrointestinal, or
neurological disease. As a result, the initial working diagnosis may follow the most familiar organ-
based pattern instead of the underlying vascular process. The following subsections outline the
principal ways in which PE may mimic other diseases and illustrate how these alternative clinical
frames can contribute to delayed recognition or early diagnostic misclassification.

4.1 ACS-like presentation

Pulmonary embolism (PE) may resemble acute coronary syndrome (ACS) when chest pain,
troponin elevation, and ischemic-appearing electrocardiographic changes dominate the initial
presentation. Electrocardiographic abnormalities are common in PE, and patterns such as sinus
tachycardia, T-wave inversion, S1Q3T3, and right bundle branch block may reflect acute right
ventricular strain, although some patients may present with more misleading findings, including
diffuse T-wave inversion or ST-segment changes that initially favor myocardial ischemia [19,20].
Case reports suggest that PE may occasionally present with features closely resembling unstable
angina or ST-segment elevation myocardial infarction, sometimes prompting coronary evaluation
before the correct diagnosis is established [21-24]. This overlap may be especially challenging in
patients with pre-existing coronary disease, because symptoms and biomarkers may be attributed
to ACS even when the underlying process is thromboembolic [22]. Accordingly, PE should remain
in the differential diagnosis when chest pain syndromes are accompanied by unexplained
hypoxemia, right heart strain, discordant coronary findings, or a clinical course that is not fully
consistent with primary coronary occlusion [19-24].

4.2 Heart failure-like presentation

Pulmonary embolism (PE) may resemble acute heart failure when dyspnea, biomarker elevation,
and evidence of right ventricular strain predominate, particularly because B-type natriuretic
peptides rise in response to acute pressure overload rather than left-sided failure alone. In a meta-
analysis, elevated natriuretic peptide levels in acute PE were associated with higher all-cause
mortality, PE-related mortality, serious adverse events, and right ventricular dysfunction, while
concurrent troponin elevation identified an even higher-risk subgroup [25]. These findings suggest
that a heart failure-like biochemical profile in PE may reflect acute right ventricular overload and
adverse prognosis rather than primary decompensated heart failure, and therefore natriuretic
peptide elevation should be interpreted cautiously when the clinical picture is not fully explained
by left ventricular dysfunction [25].

4.3 Pneumonia-like presentation

Pulmonary embolism (PE) may resemble pneumonia when pulmonary infarction produces pleuritic
pain, fever, hemoptysis, pleural effusion, and peripheral parenchymal consolidation, particularly



in the lower lobes, where infarct-related changes are often identified on computed tomography [26-
30]. This overlap appears clinically relevant because pulmonary infarction may be present in
roughly one-third of acute PE cases in radiographic series, yet its recognition in the acute setting
remains imperfect, as CT cannot always reliably distinguish true infarction from alveolar
hemorrhage, atelectasis, or infectious consolidation [26-28,30]. In patients initially labelled as
pneumonia, D-dimer may retain sensitivity for underlying PE but lacks sufficient specificity to
clearly separate infarction pneumonia from community-acquired pneumonia, which may leave
definitive imaging necessary in selected cases [29]. Fever may further misdirect early assessment,
including occasional high-grade fever, especially when cultures are negative and antibiotics do not
alter the clinical course, raising the possibility that the apparent “pneumonia” reflects
thromboembolic lung injury rather than primary infection [28,29,31].

4.4 Syncope and collapse

Pulmonary embolism (PE) may present with syncope or collapse, but this manifestation appears to
occupy an uncertain position between atypical presentation and marker of more severe
cardiopulmonary compromise. Data from hospitalized PE cohorts suggest that syncope is not rare
within confirmed PE and is more often associated with central embolic burden, right ventricular
dysfunction, and troponin positivity, supporting a pathophysiologic link to transient hemodynamic
deterioration rather than a purely incidental symptom [33,34]. At the same time, studies assessing
PE prevalence among unselected patients presenting with syncope suggest that PE is an uncommon
overall cause of syncope in the emergency setting, which argues against routine universal PE
screening in all such patients [32]. Taken together, these findings suggest that syncope should not
be viewed as either negligible or universally diagnostic; rather, it may be most informative when
accompanied by dyspnea, tachycardia, right heart strain, or other features that increase pretest
suspicion for PE [32-34].

4.5 Abdominal pain presentations

Pulmonary embolism (PE) may occasionally present with abdominal pain as the dominant or even
isolated complaint, which may lead early assessment toward hepatobiliary, gastrointestinal, or
other intra-abdominal diagnoses rather than thromboembolic disease. In the case report and
literature review by Han and Gong, abdominal pain was described as the chief complaint in a
patient initially misdiagnosed with cholecystitis and pneumonia before computed tomography
pulmonary angiography established PE with pulmonary infarction; their review further suggested
that abdominal pain may not be exceptionally rare, may often localize to the upper abdomen, and
may be associated with lower lobe or basal pulmonary lesions, particularly when pleural or
diaphragmatic irritation is present [35]. These observations suggest that PE should remain a
diagnostic consideration when abdominal pain is accompanied by unexplained hypoxemia, pleural-
based pulmonary findings, venous thromboembolic risk factors, or an otherwise discordant clinical
course [35].

4.6 Neurological presentations

Pulmonary embolism (PE) may have neurological manifestations either through atypical
presentation, such as syncope or seizure, or through paradoxical embolism causing cerebral
ischemia. A literature review of neurological complications of PE suggests that ischemic



cerebrovascular events represent one of the more clinically significant central nervous system
sequelae of venous thromboembolism, particularly in the presence of a right-to-left shunt such as
a patent foramen ovale [36]. Reviews of paradoxical embolism further suggest that stroke is its
most frequent systemic manifestation and that acute PE may facilitate this process by increasing
right-sided pressures sufficiently to permit venous thrombi to enter the arterial circulation [37,38].
A recent case report illustrating thromboembolic stroke secondary to deep vein thrombosis and PE
reinforces this mechanism and highlights how neurological deficits may be the presenting clue to
an underlying venous thromboembolic process rather than a primary cerebrovascular disorder
alone [39].

4.7 Incidental pulmonary embolism

Incidental pulmonary embolism may be identified on contrast-enhanced thoracic CT performed for
reasons other than suspected thromboembolic disease, and available studies suggest that this is not
a negligible phenomenon in either inpatient or outpatient populations. In a prospective inpatient
study, unsuspected PE was found in 5.7% of contrast-enhanced multidetector CT examinations,
with most emboli located at the segmental or subsegmental level and nearly one-third not
recognized on the initial radiology report [40]. In hospital outpatients, unsuspected PE was
identified in 2.23% of contrast-enhanced chest CT scans, with most cases occurring in older
patients and many involving patients with known or suspected malignancy [41]. A larger
retrospective analysis likewise suggested that PE may remain unsuspected in a substantial
proportion of CT-detected cases and that incidental PE is particularly relevant during evaluation of
acute pulmonary disease and oncologic follow-up imaging [42]. Together, these findings suggest
that incidental PE represents a recurrent diagnostic scenario rather than an exceptional radiologic
curiosity, and that careful review of the pulmonary arteries may be warranted even when PE is not
the primary clinical indication for imaging [40-42].

5. Diagnostic Pitfalls

Diagnostic error in pulmonary embolism (PE) rarely arises from a single missed clue; more often
it reflects the combined effect of imperfect prediction rules, nonspecific biomarkers, context-
dependent imaging, and cognitive tendencies that favor more familiar alternative diagnoses.
Because PE may present with symptoms and test results that are compatible with cardiac,
pulmonary, or infectious disease, even a structured diagnostic pathway may remain vulnerable to
misclassification when individual findings are interpreted in isolation. The following subsections
summarize the major domains in which these pitfalls arise and explain how they may contribute to
underrecognition, false reassurance, or delayed confirmation of PE.

5.1 Prediction rule limitations

Clinical prediction rules are central to the diagnostic workup of suspected pulmonary embolism,
but they have important limitations that may affect individual patient classification. In a direct
comparison of the revised Geneva score and the Wells rule, overall discriminatory performance
was broadly similar, yet 44.7% of patients were classified differently by the two models, and in
97% of these discordant cases the difference was attributable to the subjective Wells item
concerning whether an alternative diagnosis was less likely than pulmonary embolism [43]. This
suggests that prediction rules may appear equivalent at the population level while still producing



meaningful variation at the bedside, particularly when subjective clinical judgment is embedded in
the score. Accordingly, these tools may be most useful as structured aids to estimate pretest
probability rather than as stand-alone determinants of diagnosis [43].

5.2 Misleading laboratory findings

Laboratory markers may support risk assessment in pulmonary embolism (PE), but they may also
mislead diagnosis because they reflect right ventricular strain and myocardial injury rather than
disease specificity. Troponin elevation has been associated with right ventricular dilatation, greater
clot burden, adverse in-hospital events, and higher mortality in acute PE, while natriuretic peptide
elevation has similarly been linked to right ventricular overload and worse short-term outcome [44-
47]. However, these abnormalities may also occur in acute coronary syndromes and heart failure,
so their presence does not distinguish PE from other cardiopulmonary causes of chest pain or
dyspnea. Accordingly, elevated troponin or NT-proBNP should be interpreted as markers of
physiological severity rather than diagnostic confirmation, particularly when the clinical picture
remains ambiguous [44-47].

5.3 Imaging pitfalls

Imaging is indispensable in suspected pulmonary embolism (PE), but its performance depends
heavily on clinical context and technical quality. Current appropriateness guidance supports
computed tomography pulmonary angiography (CTPA) or ventilation-perfusion scanning as the
principal imaging tests once PE remains plausible after pretest assessment, rather than as isolated
screening tools divorced from probability-based evaluation [48]. Important pitfalls arise when
small peripheral filling defects are overcalled, because subsegmental or very small arterial defects,
particularly on lower-quality examinations, show reduced interobserver agreement and a
meaningful false-positive rate, with respiratory motion artifact being a frequent cause of
misinterpretation [49]. Conversely, a negative CTPA does not appear uniformly reassuring across
all patient groups: in patients with high clinical probability, normal multidetector CTPA alone may
fail to exclude PE with sufficient confidence, especially when no convincing alternative diagnosis
is identified [50]. This concern is reinforced by meta-analytic data suggesting that the cumulative
occurrence of venous thromboembolism after a negative CTPA rises with pretest PE prevalence
and may reach clinically relevant levels in the highest-risk subgroups, indicating that CTPA may
be insufficient as a stand-alone rule-out test in that setting [51].

5.4 Cognitive Bias

Cognitive bias may contribute to missed or delayed recognition of pulmonary embolism (PE),
particularly because its presentation often overlaps with more common cardiopulmonary disorders.
Studies of diagnostic delay in primary care suggest that delay is not uncommon and may be more
likely in older patients, in those without typical chest symptoms, and in those initially thought to
have another respiratory diagnosis, such as infection, all of which may favor premature attribution
away from PE [52,53]. More broadly, emergency medicine literature suggests that diagnostic errors
are frequently linked to cognitive processes such as anchoring, premature closure, confirmation
bias, and availability bias, especially in busy and interrupted clinical environments [54,56]. The
potential relevance of availability bias to PE is supported by evidence that physicians may
transiently increase PE testing after recently diagnosing a PE case, suggesting that recent



experience can influence subsequent risk estimation [55]. Taken together, these findings suggest
that cognitive bias may not only affect formal diagnostic reasoning, but may also shape when PE
Is considered at all [52-56].

6. Strategies to Reduce Misdiagnosis

Strategies to reduce misdiagnosis of pulmonary embolism may depend less on adding isolated tests
and more on improving how pretest probability and D-dimer are integrated into individualized
decision-making. A patient-level meta-analysis by van Es et al. suggested that absolute probability
models using objective clinical variables together with quantitative D-dimer may discriminate
better than some traditional rule-based approaches and may identify patients whose individualized
risk remains clinically relevant despite classification as low risk by standard algorithms [57].
Likewise, the PEGeD study suggested that adjusting D-dimer thresholds to clinical probability
could safely reduce unnecessary chest imaging in selected outpatients, particularly in those with
low clinical pretest probability [58]. Taken together, these studies suggest that misdiagnosis may
be reduced by using structured probability-based pathways, interpreting D-dimer in context rather
than in isolation, and preserving diagnostic flexibility when standardized algorithms and bedside
clinical judgment appear discordant [57,58].

7. Delayed Presentation

Diagnostic delay is an important contextual issue in pulmonary embolism because delayed
presentation appears to be common and may further complicate an already nonspecific clinical
syndrome. In a large analysis of 4,044 patients with suspected pulmonary embolism, delayed
presentation beyond 7 days was observed in 18.6% of cases and was associated with older age,
cardiopulmonary comorbidity, and fewer classic venous thromboembolic risk factors, suggesting
that overlap with other chronic conditions may contribute to later recognition [59]. Importantly,
delayed presentation was also associated with a higher proportion of centrally located emboli,
although among hemodynamically stable patients who survived to diagnosis, short-term recurrent
venous thromboembolism and mortality did not differ clearly from those diagnosed earlier [59].
These findings support the broader interpretation that pulmonary embolism may remain
unrecognized not only because of atypical symptom patterns, but also because its clinical course
may evolve against a background of competing explanations that delay suspicion and testing [59].

8. Conclusion

Pulmonary embolism remains a diagnostically challenging disorder because it may present with
typical respiratory complaints, mimic other acute diseases, or be detected incidentally, and this
heterogeneity may contribute to delayed or missed diagnosis. The literature reviewed here suggests
that diagnostic error may arise not from a single weakness, but from the interaction of nonspecific
symptoms, imperfect prediction tools, potentially misleading biomarkers, imaging limitations, and
cognitive bias. For this reason, PE may be approached most safely through structured probability-
based evaluation, careful interpretation of test results in context, and continued diagnostic
flexibility when the initial working diagnosis does not fully explain the presentation. Contemporary
guideline frameworks likewise emphasize integrated assessment, risk stratification, and context-
sensitive use of imaging and biomarkers, which may help reduce underrecognition while avoiding
unnecessary testing [60].
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