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Abstract: Data on the optimal diagnostic management of pregnant women with suspected pulmonary embolism are limited. Despite 
a lack of compelling evidence in some practices, clinical practice guidelines focus on the management of these patients. We present the 
case of a 24-year-old patient at 36 weeks of pregnancy in whom pulmonary thromboembolism (PTE) was diagnosed in a timely 
manner also with hemodynamic instability and echocardiographic images with clear involvement of the right cavities. She received 
thrombolytic therapy with alteplase 100 mg intravenously over 2 hours, which resulted in excellent outcomes for both the pregnant 
woman and fetus. Understanding the acute approach and management of these patients will improve our clinical practice; therefore, we 
reviewed a case report of a pregnant patient with high-risk PTE and compared it with current evidence. In conclusion, PE is a common 
disease with a high mortality rate during pregnancy. Therefore, having made a timely diagnosis using the relevant diagnostic aids and 
performing thrombolysis with rtPA increase the probability of survival in our patient, leading to successful results for both her and the 
fetus. 
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Introduction
Thromboembolic disease is part of a broad spectrum of diseases that includes deep vein thrombosis and pulmonary 
embolism (PE). PE is the obstruction of one or more of the pulmonary arteries by a liquid, solid, or gaseous component. 
In most cases, it is caused by a blood thrombus that originates in the deep venous system of the legs or pelvis and then 
migrates to the lungs. The annual incidence of PE is 60–120 per 100,000 people per year. Approximately 60,000– 
100,000 patients die of PE each year in the USA.1

The risk factors include all the conditions or alterations involved in Virchow’s triad (hypercoagulability, endothelial 
injury, and venous stasis). Examples of these conditions are previous venous embolism (OR > 10), autoimmune diseases 
(OR 2–9), pregnancy (OR < 2), and puerperium (OR < 2).2

The incidence of thromboembolic events in pregnant women is higher than in the general population3 due to the 
changes that pregnancy exerts on the coagulation system, thus increasing the synthesis of factors II, VII, and X and the 
fibrinolytic systems, causing a decrease in the titers of protein S and a resistance to activated protein C, and leading to 
a prothrombotic state with the ultimate aim of reducing the risk of bleeding during implantation, delivery, or 
placentation.4

Pulmonary thromboembolism (PTE) is still one of the leading causes of mortality during pregnancy.5 The worldwide 
incidence of VTE is approximately 1 in every 1000 pregnancies. This rate is five times that of the non-pregnant female 
population.3 Recently, it has been reported that the risk of presenting PTE is evenly distributed across the three 
trimesters. However, the risk is highest in the first 6 weeks after delivery, with a peak incidence at 3 weeks.6
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So far, the indication for thrombolysis is high-risk PTE. Although it is a rare event, it is highly lethal. According to 
a systematic review, the performance of thrombolysis in patients with high-risk PTE has high maternal and fetal survival 
rates (94% and 88%).7 However, there is little evidence that thrombolysis is beneficial in low- or moderate-risk PTE.

Case Description
A 24-year-old female patient, gravidity 3 Parity 2, 26 weeks pregnant, was admitted to the emergency department after 
being found unconscious, diaphoretic, and cold, with subsequent partial recovery of consciousness, and after collapsing 
three times. Upon admission to the emergency department (Table 1), the patient was stuporous, diaphoretic, and cold, 
with a blood pressure of 60/28 mmHg and a heart rate of 155 bpm. Fluid replacement was started, and electrocardiogram 
revealed sinus rhythm, a Q-wave in DIII, and an inverted T-wave in derivative DIII (Figure 1). Point of care ultrasound 
(POCUS) was performed, which revealed right ventricular dilatation, and PTE was suspected. Therefore, it was decided 
to start low molecular weight heparin (enoxaparin 60 mg subcutaneously every 12 hours). The patient underwent 
computed axial tomography after initiating vasopressors centrally, which reported multiple opacification defects in the 
right and left branches of the pulmonary artery and segmental branches of both lower lobes, especially in relation to acute 
PE (Figure 2). An emergency echocardiogram revealed the following: a small left ventricle with normal wall thickness, 
no evident segmental alterations at rest, and preserved global systolic function. The ejection fraction calculated by 
Simpson was 59%. Severe dilation of the right ventricle with severe systolic dysfunction. Mild dilation of the right 
atrium. Normal valvular study. Severe pulmonary hypertension with signs of systemic venous hypertension and severe 
hemodynamic impact on the right cavities.

According to this report, dual vasopressor therapy (norepinephrine and vasopressin) was required in patients with 
obstructive shock who had a confirmed diagnosis of massive PTE. Thrombolysis with 100 mg of tissue plasminogen 
activator (Alteplase®) was performed within 2 hours. The patient was transferred to the intensive care unit with an 
embryonic heart rate and no hemorrhagic complications. A follow-up echocardiogram at 5 days revealed a non-dilated or 
hypertrophic left ventricle with no segmental alterations evident at rest or in scar areas and preserved global systolic 
function. The ejection fraction calculated by Simpson was 65%. Normal diastolic function. Mild dilation of the right 
cavities with preserved right ventricular systolic function. Normal valvular study. High probability of pulmonary 
hypertension within a moderate range with signs of systemic venous hypertension and mild hemodynamic impact on 
the right chambers. Pulmonary maturation was performed, and the patient was transferred to the Obstetric High-Risk 
Unit in a stable condition, without inotropic or vasopressor support.

Discussion
Pregnancy-related PE continues to be one of the main causes of maternal death in developed countries, regardless of the 
increased use of thromboprophylaxis in women at high risk of death.8 Pregnant women are four-to-five times more likely 
to have a PE compared to non-pregnant women of the same age.9 The exact incidence of PE is unknown, but it is 

Table 1 Paraclinical Studies Requested Upon Admission

Study Results

Quantitative Troponin I 212.0 ng/L

Lactic acid 3.68 mmol/L

D-dimer 9.9 mg/L

Arterial gases Arterial BE,11.0 mmol/L 

Arterial cHCO3, 13.0 mmol/L 
Arterial PCO2, 24.6 mmHg 

Arterial pH, 7.340 

Arterial PO2, 65.2 mmHg 
Arterial SO2(c), 91.3

https://doi.org/10.2147/OAEM.S404941                                                                                                                                                                                                                               

DovePress                                                                                                                                              

Open Access Emergency Medicine 2023:15 218

Urriago-Osorio et al                                                                                                                                                Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


estimated to be between 0.5 and 2 cases per 1000 pregnancies.10 Data from the United State showed that thrombosis and 
thromboembolism were the most frequent causes of direct maternal death, resulting 0.93 in 2003 to 1.96 in 2020 deaths 
per 100,000 live births.11

The risk is highest in the 3 weeks following a cesarean section, but it remains high between 3 and 6 weeks after birth 
and is the same as during pregnancy. From week 6, the risk is the same as that of a non-pregnant woman.12 Compared to 
non-pregnant women, most deep vein thromboses are left-sided (90% versus 55%) and mainly involve the iliac femoral 
vessels (72% versus 9%).13

Figure 2 Multiple opacification defects in the right and left branches of the pulmonary artery and segmental branches of both lower lobes.

Figure 1 McGinn-White sign: Q-wave in DIII, and an inverted T-wave in derivative DIII.
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Three pathophysiological mechanisms, either alone or in combination, are responsible for the high incidence of PE 
during pregnancy. These mechanisms are known as Virchow’s triad:

Vascular Injury
During childbirth, the pelvic veins may become distended and/or traumatized, especially if a cesarean section is 
performed.14

Venous Stasis
This problem begins in the third trimester of pregnancy and reaches a peak risk at approximately 26 weeks. It is caused 
by an increase in the circulating volume of progesterone, leading to a dilation of veins. Additionally, there is intermittent 
compression of the iliac arteries on the left iliac vein. This is known as the May–Thurner syndrome. Finally, the pregnant 
uterus causes pelvic compression.15

Hypercoagulable State
During pregnancy, there is an increase in some coagulation factors, namely factors II, VII, VIII, IX, and X. On the 
contrary, there is a decrease in the activation of fibrinolysis inhibitors PAI-1 and PAI-2, as well as the production of 
protein S16 (Table 2).

Diagnosis
In North America, PE is diagnosed in only 1 in 20 patients who are evaluated for it when they visit the emergency 
department.17

The clinical signs of PE are difficult to assess because the majority of healthy pregnant women present with lower 
limb edema, which becomes more common with increasing gestational age. According to some studies, up to 70% of 
pregnant women experience respiratory distress as a result of an increased abdominal perimeter. The diagnosis requires 
a high level of clinical suspicion based on predisposing factors and triggers.18

A clinical probability that the clinical picture is due to a PE should be established. Based on the clinical history and 
physical examination, the risk can be calculated using the Wells scale and the Geneva score (Table 3). Unfortunately, 
these scales have not been validated in pregnant women. One study found three variables that predicted the risk of deep 
vein thrombosis in pregnant women: left leg symptoms, the first trimester of pregnancy, and a calf circumference 
difference of >2 cm. If none of these variables is present, the negative predictive value is 100% (95% CI: 92–100%). 
However, the positive predictive value of only one of these variables is low.19

Clinical Probability
0–1 points: low
2–6 points: intermediate
>7 points: high

Table 2 Summary of the Main Pro-Coagulant Changes  
That Occur During Pregnancy

Remain neutral: Factors I and V and protein C

Increased concentrations: Factors II, VII, VIII, IX, X, and vWF

Decreased concentration: Protein S

5-fold increase: Plasminogen inhibitor type 1 levels

Increase from the third quarter onwards in the levels of PAI-2

Increase of prothrombins F1 and F2

These changes do not disappear until after week 8 postpartum
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During pregnancy, D-dimer levels are normally elevated, and this is especially noticeable in the late third trimester 
and early puerperium. Additionally, there is an increase in conditions such as placental abruption and pre-eclampsia. 
Normal D-dimer levels have been reported in patients with confirmed PE.8

Chest x-ray should be taken to rule out other pathologies, such as pneumonia or pneumothorax, which may cause 
symptoms similar to PE. Chest X-ray may be normal in up to 50% of cases. Among the most common findings 
associated with PE are pleural effusion, basal atelectasis, pulmonary edema, and focal opacities. If these abnormalities 
are found, computed tomography pulmonary angiogram (CTPA) should be performed. However, CTPA may fail to 
identify up to 30% of peripheral PEs. Additionally, its reliability may be reduced by hyperdynamic circulation during 
pregnancy. Ventilation/perfusion scintigraphy or perfusion scintigraphy alone is a safer alternative to CTPA because it 
exposes both the mother and fetus to less radiation.20,21

Ionizing radiation can cause death, ocular malformations, intrauterine growth retardation, and/or carcinogenic and 
mutagenic effects in the fetus depending on two main factors: gestational age (the fetus is more vulnerable between the 
2nd and 8th week) and absorbed radiation dose. Unfortunately, the excessive fear of harming the fetus has limited this 
type of study. Fetal malformations have been associated with radiation doses of more than 100–200 mGy. A dose of >250 
mGy has been associated with a 0.1% risk of fetal malformation (Table 4).20

Clinical assessment of the venous system in pregnant women can be challenging owing to the peripheral edema that 
most of them experience. The presence of deep vein thrombosis in pregnant women is an indication to initiate 
anticoagulation. Unfortunately, up to 70% of patients with PE do not have deep venous thrombosis at the time of 
diagnosis (Figure 3).22

Echocardiography is a critical diagnostic tool in patients with hemodynamic instability and suspected PE. It can be 
performed at the patient’s bedside. If an acute dysfunction of the right ventricle is absent, other probable causes of 
hemodynamic instability can be evaluated, such as cardiac tamponade, acute coronary syndrome, aortic dissection, 
valvular dysfunction, or hypovolemia (Figure 4).22

Table 4 Summary of Estimated Fetal Exposure According to Type of Study

Unilateral venography (without protective shield) 3 mGy

Focused venography < 0.5 mGy

Perfusion scintigraphy < 0.12 mGy

Ventilation scintigraphy < 0.35 mGy

CTPA 0.5 mGy

Chest X-ray < 0.1 mGy

Table 3 The Wells Scoring System

Findings Points

Clinical signs of deep vein thrombosis 3.0

Pulmonary embolism as the main diagnostic suspicion 3.0

Heart rate > 100 bpm (beats per minute) 1.5

Immobilization in the last 3 days or surgery in the last 3 weeks 1.5

Previous diagnosis of deep vein thrombosis or pulmonary embolism 1.5

Hemoptysis 1.0

Cancer 1.0
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Treatment
Heparins, including LMWH, such as unfractionated heparin (UFH), can be safely used during pregnancy. Treatment is 
usually with LMWH for at least 3 months and up to 6 weeks postnatally.23 This is the treatment most commonly used by 
physicians according to descriptive studies of pregnant patients with PE.24

Suspected pulmonary 
embolism during 

pregnancy: a 
hemodynamically stable 

patient.

Dimer D: Negative

Low pre-test 
probability

Search for another

probable etiology

Dimer D: Abnormal

Pre-test Probability

Intermediate or high

Anticoagulation with 
low-molecular-weight 

heparin

Deep venous duplex: 
Deep venous 
thrombosis

YES: Pulmonary 
embolism 

thromboembolism

No: Chest X-ray

Normal: Scintigraphy

V/Q

Positive: Pulmonary 
embolism

Negative: Search for 
other causes

Abnormal: CTPA

Positive: Pulmonary 
embolism

Negative: Search for 
other causes

Figure 3 Diagnostic algorithm for patients with suspected hemodynamically stable pulmonary embolism.

Suspected pulmonary 
embolism during 

pregnancy: 
hemodynamically 
unstable patient.

Anticoagulation with 
unfractionated heparin

Transthoracic 
echocardiogram: signs 

of right ventricular 
dysfunction or 

pulmonary 
hypertension.

NO: search for another 
etiology

Yes: Consider 
reperfusion therapy.

Figure 4 Diagnostic algorithm for patients with suspected hemodynamically unstable pulmonary embolism.
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Vitamin K antagonists (VKA) and direct anticoagulants cross the placental barrier. When VKA are used early in 
pregnancy, congenital malformations affecting the central nervous system have been reported, especially between 
the 6th and 12th weeks. Embryopathy associated with VKA occurs in 5–6% of pregnancies due to the inhibition of 
protein production necessary for cartilage and bone formation. During childbirth, there is an increased risk of 
cerebral hemorrhage in the fetus. Its use should be considered only in patients who have mechanical heart 
valves.25,26

Recently, direct oral anticoagulants have replaced VKAs as the first-line treatment for PE. Currently, there is little 
evidence on their safety during pregnancy. Animal models have documented its crossing into the placenta, and it has been 
found in breast milk (Table 5).27

Inferior Vena Cava Filter
It is indicated in patients with recurrent PE despite adequate anticoagulation and in cases where anticoagulation is 
contraindicated. Experience with pregnant patients is limited, and a temporary filter should be chosen. Among the risks 
are the likelihood of migration (20%), fracture (5%), perforation (5%) and, finally, death (0.12–0.3%).28

Systemic Thrombolysis
Thrombolysis involves the administration of a fibrinolytic drug to fragment and dissolve the clot. Although pregnancy is 
a relative contraindication for thrombolysis, guidelines from the main scientific societies support its use in patients with 
hemodynamic instability due to massive PE.

Given their size, all fibrinolytic agents should theoretically have a low capacity for crossing the placental barrier. There is 
no evidence of teratogenicity associated with the use of fibrinolytic drugs or of their excretion through breast milk. Alteplase, 
the main agent used, is administered at a dose of 100 mg over 2 hours. The main complications are bleeding, postpartum 
vaginal bleeding, and intraabdominal hemorrhage. These occur mainly within 72 hours of fibrinolysis.19,29

However, recent systematic reviews have been carried out which found no statistically significant differences between 
the dose of alteplase 50 mg in 2 hours or 100 mg in 2 hours.30

Extracorporeal Membrane Oxygenation (ECMO)
ECMO aims to temporarily restore hemodynamic and circulatory stability, but it is not reperfusion therapy. It is 
a modified cardiopulmonary bypass circuit that can help patients with hemodynamic instability. The level of evidence 
remains low and is based on a case series. It has been used to treat refractory hypoxemia in pregnant women as well as 
adult respiratory distress syndrome. PE is still a rare occurrence (approximately 5% of all cases).19

Childbirth
Once labor approaches, LMWH is usually discontinued and a UFH infusion is started 36 hours prior to delivery, 
especially if neuroaxial anesthesia is planned. Finally, UFH should be discontinued 4–6 hours prior to delivery. The 

Table 5 Characteristics of Anticoagulants

Anticoagulant Crosses 
Placenta

Secreted by 
Breast Milk

Recommended 
During Pregnancy

Recommended 
During Breastfeeding

LMWH No Yes Yes Yes

UFH No Yes Yes Yes

Fondaparinux Yes Yes No Yes

VKA Yes Yes No Yes

DOAC Yes Yes No No

Abbreviations: LMWH, Low molecular weight heparin; UFH, Unfractionated heparin; VKA, Vitamin K antagonist; DOAC, Direct 
oral anticoagulant.
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resumption of anticoagulation will be determined by several factors, including the delivery route and thrombotic and 
hemorrhagic risks. Ideally, the multidisciplinary team in charge of the patient makes this decision. In the case of epidural 
catheter removal, LMWH should be restarted at least 4 hours later.29

Conclusion
PE is a common disease with a high mortality rate during pregnancy. Therefore, having made a timely diagnosis using 
the relevant diagnostic aids and performing thrombolysis with rtPA increase the probability of survival in our patient, 
leading to successful results for both her and the fetus.
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