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Silent Pulmonary Embolism in a Low-Risk Young Adult: A Case 
Report of Missed Diagnosis Behind Atypical Chest Pain
Farzad Esmaeili1 and Seyed Mohammad Vahabi2 

ABSTRACT
BACKGROUND
Pulmonary embolism (PE) can present with highly vari-
able symptoms, often leading to delayed diagnosis, 
particularly in young, low-risk individuals without clas-
sical features. Pleuritic chest pain, although common 
in peripheral PE, is frequently misattributed to benign 
causes, especially when reproducible on palpation. 
This case illustrates a diagnostic pitfall in evaluating 
chest pain and underscores the importance of a struc-
tured clinical assessment.
CASE PRESENTATION
A 38-year-old male software engineer presented with a 
5-day history of sharp, right-sided pleuritic chest pain. 
He was hemodynamically stable, afebrile, and denied 
dyspnea or other cardiopulmonary symptoms. The pain 
was reproducible on palpation, leading to an initial di-
agnosis of musculoskeletal chest wall pain. However, 
due to symptom persistence and an elevated D-dimer 
(1.20 µg/mL), computed tomography pulmonary angi-
ography was performed and revealed a segmental PE 
in the right lower lobe with associated wedge-shaped 
subpleural consolidation consistent with pulmonary 
infarction. The patient was managed as an outpatient 
with rivaroxaban and remained symptom-free at fol-
low-up. Thrombophilia testing was deferred.
DISCUSSION
This case demonstrates how anchoring bias and low 
pre-test probability may delay critical diagnoses in 
younger patients. Reproducible chest pain does not ex-
clude PE, and persistent pleuritic pain warrants struc-
tured evaluation. Segmental emboli and infarctions are 
more common in younger populations and may present 
without dyspnea or hypoxia.
CONCLUSION
Clinicians must maintain a high index of suspicion for 
PE in patients with pleuritic chest pain, regardless of 
age or apparent risk, and should use validated deci-
sion tools to guide imaging and treatment decisions.
Keywords: Silent pulmonary embolism, Pleuritic chest 
pain, Segmental pulmonary infarction, Diagnostic 
anchoring bias, Low-risk young adults

Introduction
Pulmonary embolism (PE) remains a major cause of 
preventable cardiovascular mortality1 and is the third 
leading cause of cardiovascular death worldwide.2 De-
spite diagnostic advancements, PE often presents with 
vague or atypical symptoms, making timely recogni-
tion difficult, especially in young or ostensibly low-risk 
individuals.3,4

While classical features such as sudden dys-
pnea, tachypnea, and hypoxemia are widely taught, 

population-based data show that fewer than half of 
patients with confirmed PE exhibit these findings.3,4 
Atypical symptoms, including pleuritic chest pain, 
syncope, or mild fever, are disproportionately ob-
served in non-malignant, unprovoked PEs and in 
younger adults without cardiopulmonary comorbid-
ities.4,5 Among these, pleuritic chest pain is common 
but non-specific, reported in 66% of cases in the sem-
inal Prospective Investigation of Pulmonary Embolism 
Diagnosis (PIOPED) study.6 However, its presence is of-
ten falsely reassuring when deemed musculoskeletal, 
especially if reproducible on palpation.7,8 Notably, pro-
spective studies have shown that palpation-provoked 
chest pain does not significantly reduce the probability 
of PE (19.9% vs. 23.8%, p = 0.25), underscoring the 
limitations of bedside heuristics.9

Delayed or missed diagnosis is a well‑document-
ed problem. In one multicenter review, 47% of cases 
experienced at least a 3‑day delay in diagnosis,10 pri-
marily due to low clinical suspicion in the absence of 
conventional risk factors or classic symptoms, and this 
was associated with worse short‑term outcomes.

Peripheral or segmental emboli may produce wedge-
shaped infarctions seen on imaging, typically prompt-
ing symptoms localized to the costal area rather than 
generalized dyspnea or shock. Yet, such presenta-
tions are commonly misattributed to musculoskeletal 
or viral pleuritic causes, particularly in outpatient or 
primary-care settings that lack immediate imaging 
access.11,12

This case describes a 38‑year‑old man with isolated 
right‑sided pleuritic chest pain, initially misdiagnosed 
as musculoskeletal chest wall pain following a mild vi-
ral illness. Subsequent imaging revealed a segmental 
pulmonary embolus with pulmonary infarction. This 
case highlights the importance of maintaining diag-
nostic vigilance, even in low-risk patients, and demon-
strates how subtle cues, such as persistent pleuritic 
pain, should prompt further investigation guided by 
clinical decision tools.

Case Presentation
A 38-year-old male software engineer presented to 
the emergency department (ED) with a 5-day histo-
ry of sharp, right-sided pleuritic chest pain rated 6 
out of 10 in intensity. The pain was sudden in onset, 
worsened by deep inspiration and coughing, and had 
shown minimal response to over-the-counter ibu-
profen. He denied accompanying symptoms such as 
dyspnea, palpitations, syncope, fever, or hemoptysis. 
His past medical history was unremarkable. He was a 
non-smoker, used alcohol socially, denied recreational 
drug use, and was not taking any medications. There 
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was no personal or family history of venous throm-
boembolism, malignancy, or premature cardiovascu-
lar disease. One week earlier, he had recovered from 
a mild, self-limiting upper respiratory tract infection, 
and there had been no recent travel, surgery, trauma, 
or prolonged immobility. A SARS-CoV-2 Polymerase 
Chain Reaction test was performed during the ED eval-
uation and returned negative, effectively ruling out 
COVID-19 as a contributing factor.

Three days prior to his ED visit, the patient was eval-
uated by his general practitioner, who attributed the 
chest pain to musculoskeletal strain based on focal 
tenderness over the right lower costal margin and the 
absence of systemic or respiratory “red-flag” symp-
toms. He was prescribed ibuprofen 400 mg three times 
daily and advised to rest. However, the pain persisted 
without significant improvement.

On presentation to the ED, he was alert, afebrile 
(36.8  °C), mildly tachycardic with a heart rate of 
102 bpm, normotensive at 124/76 mmHg, and had a 
normal respiratory rate (18 breaths/min) and oxygen 
saturation (98% on room air). Physical examination 
revealed focal tenderness over the right eighth costo-
chondral junction, with no crackles, wheeze, calf ten-
derness, or asymmetry. An electrocardiogram showed 
sinus tachycardia without signs of right heart strain. 
Laboratory investigations, including a complete blood 
count, electrolyte levels, and renal function tests, 
were within normal limits. High-sensitivity C-reactive 
protein was slightly elevated at 6.3  mg/L. Given 
the absence of clear findings and persistent pain, a 
structured risk assessment was performed. Clinical 

probability scores yielded mixed results: the Simpli-
fied Revised Geneva score placed him in the low-risk 
category (score 1), whereas the two-level Wells criteria 
produced a score of 4.5, classifying PE as likely. The 
Pulmonary Embolism Severity Index (PESI) score was 
approximately 68, placing him in Class II with an esti-
mated 30-day mortality of <1.5%.

A D-dimer level was elevated at 1.20  µg/mL 
Fibrinogen-Equivalent Units (reference <0.50), 
prompting computed tomography (CT) pulmonary an-
giography. Imaging revealed a segmental filling defect 
in the posterior-basal segment of the right lower lobe, 
accompanied by a 2.1  cm wedge-shaped subpleural 
consolidation consistent with pulmonary infarction 
(Figure 1). Lower-limb compression ultrasonography 
was negative for proximal deep vein thrombosis. Elec-
trocardiographic and biomarker assessments revealed 
no evidence of right ventricular strain or myocardial 
injury.

A final diagnosis of isolated segmental PE with pe-
ripheral infarction was made in the absence of identi-
fiable provoking factors. The patient was initiated on 
rivaroxaban 15 mg twice daily with meals for the first 
21 days, followed by 20 mg once daily. Bleeding risk 
was assessed using the HAS-BLED score and found to 
be negligible (score of 0), with no contraindications to 
anticoagulation. Given the low PESI score and normal 
cardiorespiratory parameters, he was discharged the 
same day under an ambulatory PE pathway.

A comprehensive outpatient plan was initiated, in-
cluding nurse-led anticoagulation counseling and a 
rivaroxaban starter pack, a follow-up with his general 
practitioner within 48 hours, and a hematology clin-
ic review scheduled at 4 weeks. A repeat lower-limb 
Doppler ultrasound was planned for day 7, in line with 
American College of Chest Physicians (ACCP) guidance 
for isolated subsegmental or segmental PE. Thrombo-
philia testing was deferred until at least 4 weeks after 
cessation of anticoagulation, unless a second unpro-
voked event occurred.

At the 3-week follow-up, the patient reported com-
plete resolution of symptoms, no bleeding compli-
cations, and good medication adherence. He was 
counseled on the risks and benefits of continuing 
anticoagulation beyond 3 months, including the esti-
mated 20–25% 5-year recurrence risk if therapy were 
discontinued. A shared decision regarding long-term 
management was scheduled for the 3-month review. 
No changes were made to the therapeutic regimen 
during follow-up, and the patient experienced no ad-
verse effects or bleeding complications throughout the 
treatment course. A summary of key clinical events 
is presented in Figure 1 to illustrate the temporal se-
quence from symptom onset to diagnosis, treatment, 
and resolution. This case report has been prepared in 
accordance with the CAse REport guidelines.13

Discussion
PE remains an ever-changing and frequently under-rec-
ognized entity, particularly when it presents with atyp-
ical features in younger, low-risk individuals. This 
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Fig 1 | Axial CT pulmonary angiography showing a segmental PE (pointed to with arrow) in 
the posterior-basal branch of the right lower lobe pulmonary artery. The filling defect is 
well-demarcated and located peripherally, consistent with segmental PE contributing to 
pulmonary infarction
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case of a 38-year-old man with isolated pleuritic chest 
pain, normal oxygen saturation, and no overt throm-
botic risk factors illustrates how peripheral emboli can 
evade detection when clinicians anchor on the absence 
of dyspnea or hemodynamic instability. His diagnosis 
of segmental PE with radiologic infarction underscores 
the need for a structured, evidence-based approach to 
chest pain evaluation, even in patients deemed low-
risk by demographic profiles alone.

Although traditional teaching emphasizes dyspnea, 
tachypnea, and hypoxia as cardinal signs of PE, pop-
ulation-based studies have consistently shown that 
these features are absent in a substantial minority. In 
the PIOPED I and II trials, pleuritic chest pain was pres-
ent in 47–66% of confirmed PE cases, whereas dys-
pnea occurred in only 57–73%.6,14 More recent registry 
data from low-risk PE cohorts similarly indicate that 
pleuritic pain can outnumber breathlessness as a pre-
senting symptom.3 Yet the diagnostic significance of 
such pain is often underappreciated, especially when 
it is reproducible on palpation, which many clinicians 
incorrectly interpret as pathognomonic for musculo-
skeletal origin. Prospective data have refuted this heu-
ristic: in one large ED-based study, palpation-provoked 
chest pain had a negative likelihood ratio close to 1.0, 
rendering it diagnostically neutral.9 Furthermore, the 
anatomical location of emboli significantly influences 
clinical presentation; segmental or subsegmental PEs 
are less likely to produce dyspnea or hypotension but 
more often lead to pleuritic pain due to distal vessel 
occlusion and subsequent pulmonary infarction.15 In 
the PIOPED series, nearly one-quarter of patients with 
segmental PE reported no dyspnea at all.14

Pulmonary infarction, occurring in 16–36% of acute 
PE cases, often causes pleuritic pain via pleural irrita-
tion and alveolar hemorrhage.15,16 Notably, infarction 
is not predominantly a disease of the elderly; in fact, 
younger age appears to confer a higher risk. A multi-
center study found an inverse relationship between age 
and infarction risk, with younger patients more likely 
to present with pleuritic pain and hemoptysis.17 This 
epidemiological profile aligns with our patient’s pre-
sentation (Table 1).

Misdiagnosis of PE remains common, especially 
when symptoms are non-specific. Studies suggest that 
PE is missed or delayed in up to half of first-episode 
cases, with diagnostic lags averaging more than 6 days 

across healthcare systems.18 Contributing factors in-
clude the absence of “classic” signs, clinician over-
reliance on gestalt,19 and premature closure when an 
apparent benign cause, such as viral pleuritis or costo-
chondritis, is identified.20 In this case, the initial attri-
bution of symptoms to musculoskeletal pain delayed 
definitive imaging. Importantly, even when structured 
tools such as the Revised Geneva or Wells scores are 
applied, interpretation can be inconsistent in younger 
patients. For example, our patient’s Simplified Geneva 
score was low, primarily driven by his age and lack of 
comorbidities, whereas his Wells score exceeded the 
“PE likely” threshold, highlighting a discordance that 
often arises in borderline or atypical presentations. De-
spite the low Geneva score, the elevated D-dimer and 
persistent pleuritic pain prompted CT pulmonary angi-
ography, which confirmed the diagnosis.

This case also illustrates the clinical rationale be-
hind imaging decisions and outpatient management. 
Current European Society of Cardiology and National 
Institute for Health and Care Excellence guidelines rec-
ommend imaging without D-dimer testing in patients 
with a Wells score of 4 or higher, while the 2021 ACCP 
guidelines support structured outpatient management 
of low-risk PE with appropriate follow-up infrastruc-
ture;21,22 however, many centers, including ours, still 
use D-dimer as an initial filter. This supported imaging, 
which confirmed the diagnosis. The decision to man-
age the patient as an outpatient was supported by his 
low PESI score, stable vital signs, absence of right heart 
strain, and access to follow-up. Outpatient treatment of 
low-risk PE has been validated in multiple trials and is 
endorsed by the British Thoracic Society when struc-
tured pathways are in place. In our case, the decision 
to manage the patient as an outpatient was based on 
validated predictors of low-risk PE (PESI Class II), ab-
sence of right heart strain, and access to timely review, 
all of which align with published outpatient pathway 
models.23,24 The patient received direct oral anticoag-
ulation with rivaroxaban, had nurse-led counseling at 
discharge, and attended timely primary and specialist 
follow-ups. Thrombophilia testing was deferred in the 
acute setting in accordance with current ACCP guide-
lines, which recommend postponing evaluation until 
at least 3 months after the event to avoid false positives 
due to inflammation or anticoagulation effects.22

Our study had some limitations. First, as with all 
single-patient case reports, the findings may not be 
generalizable, and no causal inference can be drawn 
regarding the observed infarction and clinical presen-
tation. Second, the diagnosis of pulmonary infarction 
was based on radiological imaging without histo-
pathological confirmation, and no follow-up imaging 
was conducted to confirm resolution. Third, we did not 
have access to a coronal view of the CT. Additionally, 
the role of a recent viral illness in thrombosis remains 
speculative without confirmatory virological testing.

The broader implications of this case are manifold. 
This case reinforces the value of structured clinical deci-
sion tools rather than relying on unstructured intuition. 
Chest pain in young adults, even when reproducible, 

Table 1 | Clinical timeline of events
Day Event
Day −7 Mild viral upper respiratory tract symptoms (self-resolving)
Day 0 Onset of sharp right-sided pleuritic chest pain
Day 2 Evaluated by General Practitioner → Diagnosed with musculoskeletal pain → Ibuprofen 

prescribed
Day 5 Presented to ED due to persistent symptoms
Day 5 Clinical examination + Risk scoring (Wells = 4.5, Geneva = 1) + Elevated D-dimer 

(1.20 µg/mL)
Day 5 CT Pulmonary Angiography → Segmental PE with infarction confirmed
Day 5 Initiated on rivaroxaban → Discharged on outpatient PE pathway
Day 7 Planned repeat Doppler ultrasound (per ACCP guidance)
Week 3 Outpatient follow-up → Complete resolution of symptoms, no complications
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should not be dismissed without considering throm-
boembolic disease, especially if it is pleuritic and per-
sistent. Importantly, post-viral states may temporarily 
increase the prothrombotic risk, and viral illness does 
not preclude the development of PE. Our experience 
also reinforces the value of follow-up planning and 
safety-netting, including a 48-hour review, 7-day repeat 
Doppler ultrasonography for occult deep venous throm-
bosis, and patient education on red-flag symptoms, 
all of which reduce adverse outcomes. Ultimately, this 
case highlights how PE can present deceptively, even 
in young, well-appearing individuals. Anchoring bias, 
such as assuming reproducible pain rules out serious 
pathology, and overconfidence in low pre-test prob-
ability can delay life-saving diagnoses. A structured, 
cautious, and evidence-based approach is crucial for 
identifying these silent yet dangerous presentations.

Patient Perspective
“At first, I didn’t think my chest pain was anything se-
rious. It felt sharp, especially when I breathed in, but I 
assumed it was a pulled muscle or something from the 
mild cold I had the week before. Even when I went to the 
doctor and they said it was probably musculoskeletal, I 
wasn’t too worried. But when the pain didn’t go away, I 
started to get concerned. I was shocked when the scans 
showed I had a blood clot in my lung. I’m grateful that 
the diagnosis was eventually made and that I could be 
treated at home. The medication was easy to take, and 
I didn’t have any side effects. Within a couple of weeks, 
I felt completely normal again. I’m more aware now of 
how subtle the serious things can be.”

Conclusion
This case highlights the diagnostic challenge of PE in 
young, otherwise healthy adults presenting with isolat-
ed pleuritic chest pain. Despite the absence of traditional 
risk factors and reassuring clinical findings, a segmental 
embolism with pulmonary infarction was ultimately di-
agnosed through structured assessment and appropriate 
imaging. The case underscores the limitations of relying 
on clinical heuristics, such as palpation-provoked pain, 
as well as the importance of maintaining a high index of 
suspicion when symptoms persist. Early recognition of 
atypical presentations and adherence to evidence-based 
decision-making tools are essential to avoid delays, pre-
vent complications, and ensure safe and effective man-
agement, even in low-risk patients.
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