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ABSTRACT

Acute pulmonary embolism (PE) is an important vascular disease with high mortality and 
morbidity and syncope is an uncommon presentation sign of acute PE. This report presents 
two cases illustrating acute PE as a cause of recurrent syncopal episodes with elevated 
cardiac troponin and N-terminal pro-brain natriuretic peptide levels despite normal initial 
trans-thoracic echocardiographic examination and negative Doppler ultrasound imaging for 
detection of deep vein thrombosis.

Keywords: cardiac biomarker, pulmonary embolism, syncope, troponin

ÖZ

Akut pulmoner emboli (PE), yüksek mortalite ve morbiditeye sahip önemli bir vasküler hasta-
lıktır ve senkop akut PE’nin ender görülen bir belirtisidir. Bu makalede, yineleyen senkop 
atakları ile birlikte yüksek kardiyak troponin ve N-terminal pro-B-tipi natriüretik peptid 
düzeylerine sahip olup, ilk değerlendirmede normal trans-torasik ekokardiyografi ve normal 
alt ekstremite derin venöz Doppler ultrasonografi bulguları saptanan 2 akut pulmoner embo-
li olgusu sunulmuştur.

Anahtar kelimeler: kardiyak biyomarker, pulmoner emboli, senkop, troponin
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INTRODUCTION

In patients who are admitted to emergency depart-

ment (ED) due to recurrent syncopal episodes, acute 

pulmonary embolism (PE) is rarely considered as a 

possible cause as syncope is an atypical presentation 

of PE and only 10% of patients have a syncope as the 

initial symptom [1,2]. This report presents two cases 

illustrating acute PE as a cause of syncope with ele-

vated cardiac troponin (cTn) and N-terminal pro-

brain natriuretic peptide (NT-proBNP) levels despite 

negative findings of baseline imaging modalities inc-

luding echocardiography and Doppler ultrasound 

used for the detection of deep vein thrombosis.
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CASE 1

An 83-year-old woman with a history of Parkinson’s 

disease presented to ED due to recurrent syncopal 

episodes. According to her anamnesis, she had four 

episodes of syncopes during last three days without 

chest pain, dyspnea, palpitation or hemoptysis. On 

admission, physical examination was unremarkable 

and 12-lead electrocardiogram (ECG) revealed a nor-

mal sinus rhythm with a heart rate of 70 bpm and 

first-degree atrioventricular block without ischemic 

changes. Arterial blood gas analysis in room air sho-

wed mild hypoxemia and hypocarbia (pH: 7.43, PaO2: 

58 mmHg, PaCO2: 33 mmHg, and lactate: 1.1 mmol/L). 

Laboratory tests revealed raised levels of cTn (60 pg/

mL, normal range: 0-15.6 pg/ml) and NT-proBNP 

(7929 pg/mL, normal range: 0-100 pg/mL). Patient’s 

pre-test probability for acute pulmonary embolism 

was low (Wells’ score <2) but D-dimer level was ele-

vated (1908 ng/mL, normal range: 0-198 ng/mL, 

age-adjusted cut-off value: 830 ng/mL). Transthoracic 

echocardiography (TTE) demonstrated preserved 

biventricular systolic functions without any cardiac 

chamber enlargement and mild tricuspid regurgitati-

on with a pulmonary systolic pressure of 35 mmHg 

and also no pericardial effusion was detected. 

Doppler ultrasound imaging for detection of deep 

vein thrombosis was negative. Computed tomog-

raphy pulmonary angiography (CTPA) showed filling 

defects in the bilateral main pulmonary arteries con-

sistent with acute bilateral pulmonary embolism 

(Figure 1). She was treated with enoxaparin 60 mg 

two times a day during hospitalization. The patient 

was discharged with rivaroxaban therapy after four 

days of hospitalization period without any complica-

tion. 

CASE 2

A 69-year-old woman presented to ED with 

symptoms of chest pain and recurrent syncopal 

episodes for the last 2 days. Her medical history 

revealed hypertension and hyperlipidemia. On 

admission, physical examination was unremarkab-

le and 12-lead ECG showed a normal sinus rhythm 

with a heart rate of 105 bpm and T-wave inversi-

ons in inferior leads. Laboratory tests showed 

elevated levels of cTn (143 pg/mL, normal range: 

0-15.6 pg/mL) and NT-proBNP (6115 pg/ml, nor-

mal range: 0-100 pg/mL). Patient’s pre-test proba-

bility for acute pulmonary embolism was low 

(Wells’ score <2) but D-dimer level was elevated 

(920 ng/mL, normal range: 0-198 ng/mL, age-

adjusted cut-off value: 690 ng/mL). Transthoracic 

echocardiography demonstrated normal left vent-

ricular systolic function with an ejection fraction 

of 55% and normal right ventricular function and 

chamber size with a tricuspid annular plane systo-

lic excursion of 22 mm and also pericardial effusi-

on was not detected. Firstly, coronary angiography 

(CAG) was performed due to elevated cTn and 

T-wave inversions in inferior leads to reveal pos-

sible diagnosis of non-ST-segment elevation myo-

cardial infarction. Diagnostic CAG revealed non-

significant coronary artery stenosis. Doppler ultra-

sound imaging for detection of deep vein throm-

bosis was negative. Computed tomography pul-

monary angiography showed filling defects in the 

bilateral main pulmonary arteries consistent with 

acute bilateral pulmonary embolism (Figures 2, 

and 3). She was treated with injectable enoxapa-

rin 60 mg two times a day during hospitalization. 

Figure 1. Computed tomography pulmonary angiog-
raphy showing filling defects in the pulmonary artery 
consistent with acute pulmonary embolism (red ar-
row).
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The patient was discharged with rivaroxaban the-

rapy after four days of hospitalization period wit-

hout any complication.

DISCUSSION

AAcute PE is a frequent vascular disease with high 

mortality and morbidity rate [1]. The most common 

symptoms of acute PE are dyspnea, chest pain and 

hemoptysis. Syncope is an uncommon presentation 

sign and occurs in %9-13 of patients with acute PE 

[2-4]. In those patients, presence of syncope indica-

tes poor prognosis [5].

Although diagnostic tools including electrocardiog-

raphy, TTE or Doppler ultrasound imaging can exclu-

de many possible causes of cardiac syncope such as 

acute coronary syndrome, high-degree atrioventri-

cular block, cardiac tamponade, severe aortic steno-

sis, and hypertrophic cardiomyopathy; in some con-

ditions that cause ‘’transient’’ hemodynamic distur-

bances, these diagnostic tools may be detected nor-

mally at the time of patient admission, as in our two 

cases. Reduced pulmonary blood flow due to total 

occlusion of central pulmonary arteries is associated 

with development of syncope awhc can progress to 

cardiopulmonary collapse and death [3]. On the other 

hand, in some cases, acute PE in central pulmonary 

arteries spontaneously undergoes partial resolution. 

This clinical condition results in transient hemodyna-

mic instability and hypotension associated with 

syncope [4,6]. After spontaneous partial resolution of 

thrombus in pulmonary artery, blood pressure may 

have normalised and in this scenario, it may be diffi-

cult to diagnose acute PE. We think that, in our case, 

the main reason of obtaining normal results with 

initial imaging studies is spontaneous partial resolu-

tion of thrombus in pulmonary artery. In patients 

with recurrent syncopal episodes, despite presence 

of normal hemodynamic status at the time of first 

contact with the patient, elevated cardiac biomarker 

(cTn and NT-proBNP) levels on admission may sug-

gest transient hemodynamic instability and cardiac 

injury before hospital admission. 

Recently published European Society of Cardiology 

Acute Pulmonary Embolism Guideline recommends 

firstly a bedside transthoracic echocardiography in 

patients with suspected acute PE with hemodynamic 

instability and if there is no right ventricular dysfunc-

tion in bedside TTE, it suggests searching for other 

causes of shock or instability [1]. Guideline defines 

hemodynamic instability as follows: i) cardiac arrest 

(need for cardiopulmonary resuscitation), ii) obs-

Figure 2. Computed tomography pulmonary angiog-
raphy showing filling defects in the bilateral main pul-
monary arteries consistent with acute bilateral pulmo-
nary embolism (red arrows).

Figure 3. Computed tomography pulmonary angiog-
raphy showing filling defects in the bilateral main pul-
monary arteries consistent with acute bilateral pulmo-
nary embolism (red arrows).
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tructive shock (systolic blood pressure <90 mmHg or 

vasopressors required to achieve a blood pressure 

>90 mmHg despite adequate filling status and end-

organ hypoperfusion), and iii) persistent hypotensi-

on not caused by new-onset arrhythmia, hypovolae-

mia, or sepsis. In this definition, it is not mentioned 

if the presence of syncope before hospital admission 

may be related to transient hemodynamic instability. 

We think that, presence of recurrent syncopal episo-

des and cardiac biomarker elevation reflect transient 

hemodynamic instability before hospital admission 

and those patients should be considered as having 

hemodynamic instability independent of physical 

examination findings and blood pressure values at 

initial evaluation. Additionally, we think that, after 

excluding possible etiologies of cardiac syncope with 

initial electrocardiography and TTE, presence of 

recurrent syncopal episodes and elevation of cardiac 

biomarkers indicates high clinical probability for 

acute PE. Thus, in these patients with recurrent 

syncopal episodes and elevated cardiac biomarkers, 

acute PE should be kept in mind independent of 

Wells score and initial clinical evaluation and baseli-

ne imaging studies and they should be directly eva-

luated with CTPA to exclude acute PE.

To conclude, these two cases with recurrent synco-

pal episodes demonstrate that normal initial echo-

cardiographic examination and negative Doppler 

ultrasound imaging for the detection of deep vein 

thrombosis do not exclude major acute PE in pati-

ents with elevated cTn and NT-proBNP and D-Dimer 

levels; hence those patients should be firstly evalua-

ted with CTPA.
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