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Abstract
Pulmonary embolism (PE) is a life-threatening condition resulting from the obstruction of pulmonary
arteries by blood clots, usually originating from deep veins. Symptoms of PE might vary from nothing to
sudden death. Clinically, individuals may present very differently. When a diagnosis of PE is suspected, any
possible life-saving intervention must be implemented because survival from cardiac arrest following PE is
often quite low. Although there are not many randomized controlled trials that provide guidelines for
treating suspected PE in cardiac arrest victims, the few published case reports and other minor studies
suggest that thrombolysis and other therapies are associated with good outcomes. We report a patient with
PE who presented in cardiac arrest with its clinical, electrographic, and radiologic findings, along with the
appropriate therapy chosen based on hemodynamic stability. It is important to intervene early to prevent
severe complications and improve the patient’s outcomes.
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Introduction
A pulmonary embolism (PE) is a life-threatening condition, with highly variable and non-specific
presentations [1-3]. When clotted blood enters the pulmonary artery circulation, it can cause PE. Deep vein
thrombosis (DVT) is the most common cause of PE. PE has a case fatality rate of 45% when combined with
circulatory shock, while only 4% to 5% of patients with PE have shock. The case fatality rate depends on age,
concomitant diseases, and the dynamic severity of the PE. The case fatality rate for individuals under 50
years of age with hemodynamically stable PE who do not have any other comorbidities is 1% [4]. The
mortality rate for massive PE is 30% [5], and it may reach 95% in cases where PE results in cardiac arrest [6].
PE with cardiac arrest or hemodynamic instability should be diagnosed and treated as early as possible for
better outcomes.

Case Presentation
A 32-year-old male came to the emergency in an unresponsive state with gasping respiration. Pulse rate and
blood pressure were not recordable. The monitor showed organized cardiac activity at 32/minute and rhythm
identified as pulseless electrical activity (PEA). Immediately, cardiopulmonary resuscitation (CPR) was
started according to standard advanced cardiac life support protocol. Return of spontaneous circulation was
achieved after five cycles of CPR. The advanced airway was secured during ongoing CPR. Post return of
spontaneous circulation pulse rate and blood pressure were 170 beats/minute and 50/30 mmHg,
respectively. Vasopressor support was started accordingly. Respiratory rate and oxygen saturation were 35
breaths/minute and 75%, respectively, on 100% FiO2 and positive end-expiratory pressure of 5 cmH2O. On

auscultation, the chest was clear with the chest radiograph showing no significant abnormality and
endotracheal tube in situ (Figure 1). Electrocardiography (ECG) showed S1T3 with sinus tachycardia (Figure
2). Point-of-care ultrasound (POCUS) was suggestive of the right atrium and right ventricle dilation, positive
Mc Connell’s sign, and a clot in the right atrium (Video 1). DVT screening was positive for the patient.
Arterial blood gas analysis was suggestive of metabolic and respiratory acidosis. Before arrival, the patient
gave a history of breathlessness and chest pain for two hours. The patient was a chronic smoker and
alcoholic. The Well’s score was 7.5. The patient was thrombolised with tenecteplase 30 mg intravenous bolus
dose. Following this, the patient was started on low-molecular-weight heparin (LMWH). Vasopressor
requirement decreased, and oxygenation and Glasgow Coma Scale (GCS) score improved significantly. Six
hours later, the patient was off vasopressor and oxygen support with significant improvement in the GCS
score. The patient was extubated and shifted to the intensive care unit. Computed tomography pulmonary
angiography (CTPA) was done after stabilization, suggestive of bilateral PE (Figure 3). The patient was
discharged with good neurological outcomes.
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FIGURE 1: Chest radiography showing no significant abnormality and
an endotracheal tube in situ.

FIGURE 2: Electrocardiography suggestive of S1T3 with sinus
tachycardia.

VIDEO 1: Point-of-care ultrasound suggestive of a mobile clot in the
right atrium along with a right atrium and right ventricle dilation.
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View video here: https://vimeo.com/943650814

FIGURE 3: Computed tomography pulmonary angiography suggestive
of bilateral pulmonary embolism.

Discussion
A cardiac arrest is a sudden collapse that is followed by unconsciousness, no spontaneous breathing, and a
loss of central pulse. The only interventions that have been linked to better outcomes during cardiac arrest
are the prompt initiation of high-quality CPR, the use of an external defibrillator, and the identification and
treatment of reversible causes of cardiac arrest [7].

Hypoxia, hypovolemia, hyperkalemia or hypokalemia, hydrogen ion (acidosis), hyperthermia or
hypothermia, tension pneumothorax, thrombosis (pulmonary), tamponade (cardiac), thrombosis (coronary),
and toxins (5H’s and 5T’s) are the reversible causes of cardiac arrest. It is necessary to suspect PE in
individuals who have undergone cardiac arrest [7,8].

According to Kürkciyan et al., PE accounted for 4.8% of all cardiac arrests, where PEA was identified as the
most common (63%) initial cardiac rhythm followed by asystole (32%) and ventricular fibrillation (5%) [9].

Occlusion of the pulmonary artery by the larger clot will result in raised pulmonary artery pressure,
ultimately leading to right ventricular dilation and strain. It will also cause myocardial damage with the
release of B-type natriuretic peptide and troponin. Increased right ventricle to left ventricular ratios on
computed tomography scans or echocardiograms (right ventricular dilatation or injury), elevated B-type
natriuretic peptides or troponin (right ventricular strain), and signs of acute pulmonary hypertension on 12-
lead ECG indicate an increased risk of circulatory shock, right heart failure, and death [10-12]. One of the
two pathways usually accounts for the death of patients with PE: (1) sudden, nearly complete blockage of the
pulmonary arteries, resulting in asystole or PEA due to an ischemic impact on the His-Purkinje conduction
pathway; (2) circulatory shock and progressive right heart failure that occurs over hours to days.

Patients with PE may have variable clinical presentations. Dyspnea that is not explained by auscultatory
signs, ECG abnormalities, or a chest radiograph with no obvious alternative diagnosis will increase suspicion
of PE. Regarding symptoms, the second most prevalent one is chest pain with pleuritic characteristics;
however, more than 50% of patients diagnosed with PE in the emergency department do not have chest pain
[4]. Abnormal vital signs suggestive of PE are tachycardia, tachypnea, hypoxia, hypotension, and sometimes
mild fever. About 3% to 4% of emergency department patients with PE experience syncope, and an
additional 1% to 2% report having disorientation or a new-onset “seizure” [13].

Risk factors associated with PE are age (>50 years), obesity, pregnancy and postpartum state, prior PE, DVT,
malignancies, thrombophilias, immobility, recent surgery or trauma bed rest, indwelling catheters, long-
distance travel (>6 hours), congestive heart failure, smoking, stroke, non-infectious inflammatory
conditions such as inflammatory bowel diseases, lupus, and nephrotic syndrome. Here, the patient had
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smoking and DVT as risk factors.

Non-specific findings of PE on chest radiographs include cardiomegaly, basilar atelectasis, infiltrates, or
pleural effusion. About 5% of patients have a wedge-shaped patch of lung oligemia (called Westermark’s
sign), usually from entire lobar artery occlusion, or a peripheral dome-shaped dense opacification
(Hampton’s hump), suggesting pulmonary infarction. Suspicion of PE should be kept if there is dyspnea or
hypoxemia with clear lung on physical examination and chest radiography.

The likelihood of PE increases if an ECG shows signs of acute pulmonary hypertension, including pulse rate
>100 beats/minute, T-wave inversion in leads V1 to V4, complete or incomplete right bundle branch block,
and the S1-Q3-T3 pattern [14]. In this case, the patient had ECG findings of S1T3 with sinus tachycardia.

The risk stratification of suspected PE can be done by clinical gestalt and various scoring systems such as
Well’s score, revised or simplified Geneva score, and PE rule-out criteria.

CTPA is the gold standard for the diagnosis of pulmonary thromboembolism. However, POCUS is an
effective tool for early diagnosis and treatment in hemodynamically unstable or cardiac arrest patients.
POCUS findings suggestive of PE include DVT, right heart thrombi, increased pulmonary artery pressure,
right ventricular strain and dilation, tricuspid regurgitation, right ventricular systolic dysfunction, positive
McConnell’s sign, and bowing of interventricular septum. McConnell’s sign is the most specific for PE,
defined as right ventricular free wall akinesis with sparing of the apex [15].

The treatment approach for PE depends on its severity. PE can be classified as massive, submassive, and less
severe PE based on severity. Patients with massive PE have a systolic blood pressure (SBP) of less than 90
mmHg, a decline in baseline SBP of more than 40%, or an SBP of less than 100 mmHg with a history of
hypertension. Patients with submassive PE have normal or near-normal blood pressure but with evidence of
cardiopulmonary stress. All other patients are classified as less severe PE. Treatment options for low-risk PEs
(less severe PEs) are unfractionated heparin or LMWH and can also include oral apixaban or rivaroxaban [16].
Systemic fibrinolysis should be considered in patients with massive PE and more severe submassive PE after
ruling out all contraindications and any of the following: cardiac arrest; respiratory failure (oxygen
saturation of less than 90%) despite oxygen supplementation; hypotension (SBP less than 90 mmHg); or
evidence of right heart strain on echocardiography or elevated levels of troponin and B-type natriuretic
peptides [17]. Alteplase is the only Food and Drug Administration-approved drug for systemic fibrinolysis in
the case of PE. However, success with other thrombolytic agents (tenecteplase) has been described in one
study [18]. Scholz et al. noted that seven out of 17 (41%) patients who received thrombolytic treatment
during cardiac arrest after PE had favorable outcomes [19], and Hopf et al. showed similar results in five out
of six patients [20]. The American Heart Association and the European Resuscitation Council have
recommended the use of thrombolytic treatment when PE is either identified or presumed to be the cause of
cardiopulmonary arrest, despite the evidence being weak [8,17]. Mechanical thrombectomy, extracorporeal
membrane oxygenation, and surgical embolectomy are other treatment options PE during cardiac arrest
[8,17].

Conclusions
As mortality is very high in patients with cardiac arrest following PE, early detection and intervention are
necessary to prevent worse outcomes. POCUS is a crucial screening tool to diagnose such cases. Promising
outcomes have been observed with several thrombolytic drugs and other therapy techniques in the few
published case reports and other small research on this subject. Nevertheless, there are not enough
randomized controlled trials to recommend a course of action for treating a cardiac arrest victim with
suspected PE. A well-designed multicenter randomized controlled trial is needed to resolve current
uncertainties.
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