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Abstract 

Pregnancy and the postpartum period are well-established risk factors for venous 

thromboembolism (VTE). Computed tomographic pulmonary angiography (CTPA) remains 

the gold standard in the diagnosis of pulmonary embolism (PE), but exposure to teratogenic 

factors should be avoided in pregnant women. A few years ago the YEARS algorithm was 

developed, primarily to determine the need for CTPA. 
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Pregnancy and the postpartum period are well-established risk factors for venous 

thromboembolism (VTE). VTE can manifest during pregnancy as a deep venous thrombosis 

(DVT) or pulmonary embolism (PE). 

The risk of VTE is higher in all stages of pregnancy. The identified risk factors include: 

1) multiple births     

2) comorbidities (eg, hypertension, other cardiac diseases, diabetes, inflammatory bowel 

disease, varicose veins)  

3) hospitalization for non-delivery reasons (particularly those >3 days)  

4) BMI ≥30 kg/m
2
   

5) increased maternal age ≥35 years  

6) cesarean section  

7) urinary tract infections and postpartum infections 

8) preterm delivery <36 weeks 

9)  obstetric hemorrhage  

10)  stillbirth    

11)  smoking [1]. 

 

A wide overlap exists between the clinical symptoms of VTE and symptoms caused by 

physiological changes in pregnancy, such as tachycardia, swelling of the legs, and dyspnea. 

The following symptoms should always raise alarm and clinical suspicion of a PE during 

pregnancy: 

1) acute-onset dyspnea 

2) pleuritic chest pain 

3) hemoptysis 

4) cough 

5) sweating [2]. 
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Diagnosis of PE during pregnancy can be challenging as symptoms frequently overlap 

with those of normal pregnancy. Computed tomographic pulmonary angiography (CTPA) 

remains the gold standard in the diagnosis of pulmonary embolism, but exposure to 

teratogenic factors should be avoided in pregnant women. The negative aspects of CTPA 

include: the exposure of the mammary tissue to greater radiation, the use of iodinated contrast 

agent may cause allergic reactions, nephropathy and dysthyroidism. What is more, 

radiological pulmonary vascular opacification can be reduced due to the physiologically 

increased cardiac output in pregnancy. The demonstration of a filling defect in any branch of 

the pulmonary artery (main, lobar, segmental, subsegmental) by contrast enhancement is 

considered diagnostic of PE during pregnancy [3].  

 

During diagnostic process the following pretest probability tools can be performed: 

1) arterial blood gases: respiratory alkalosis is a very common feature of both pregnancy 

and PE 

2) D-dimer: interpretation of D-dimer levels during pregnancy and the puerperium is 

complicated by a lack of normal reference ranges in this setting – that is why a high D-dimer 

is not diagnostic of PE, and a low D-dimer (even <500 ng/mL) only modestly lowers the 

suspicion but does not effectively eliminate PE from the differential diagnosis 

3) echocardiography: an echocardiogram can be performed to exclude pregnancy-related 

cardiomyopathy or to evaluate the size of the right ventricle (RV) in a patient with confirmed 

PE  

4) chest radiograph: plays a relevant role in the differential diagnosis of pneumonia, 

pneumothorax, pulmonary edema, some radiographic features that may suggest PE include: 

Hampton's hump (a shallow wedge-shaped opacity in the periphery of the lung with its base 

against the pleural surface), sign of Westemark (the rare localized reduction of pulmonary 

vascularization) or other features (atelectasis, infiltrates) [4, 5]. 

 

Taking into consideration the adverse effects of radiation on both the mother and 

newborn, less frequent use of CTPA is of great importance. A few years ago the YEARS 

algorithm was developed, primarily to determine the need for CTPA. The YEARS algorithm 

includes three clinical criteria: 

1) clinical symptoms of deep vein thrombosis 

2) haemoptysis 

3) PE as the most likely diagnosis  

YEARS algorithm also includes one laboratory criterion: the level of D-dimer. PE is ruled out 

if the three criteria are not met and if the D-dimer level is less than 1000ng / ml or if at least 

one of the criteria is met and the D-dimer level is less than 500ng / ml [6]. 
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Figure 1. Pregnancy-adapted YEARS algorithm for diagnosis of PE in pregnant women PE 

[7] 

 

Recent studies indicate that ultrasound of lower extremity, lung and heart as point-of-care 

ultrasound, may also replace the use of methods with ionising radiation to diagnose PE during 

pregnancy. 

Transthoracic lung ultrasonography might be helpful in diagnosing PE. Peripheral 

parenchymal consolidations can be visible on lung ultrasonography when an embolic vascular 

occlusion occurs. These consolidations are due either to necrosis of lung parenchyma or to 

atelectasis, related to breakdown of surfactant with extravasation of blood [8]. 

Echocardiography is also a valuable prognostic tool for stratifying PE patients with or 

without right ventricular dysfunction. In unstable patients, finding clear and undeniable signs 

of right ventricular dysfunction and pressure overload without other causes of acute right 

dysfunction, eg, cardiac tamponade or right myocardial infarction, allows emergency primary 

reperfusion treatment [9].  

Lower limb compressive venous ultrasonography may identify a deep vein thrombosis in 

up to half of patients with PE, and due to its high positive predictive value, finding proximal 

DVT in a patient suspected of PE allows to start an anticoagulant treatment unless 

contraindicated, e.g., concomitant bleeding [10].  

Low-molecular-weight heparyn (LMWH) is the first-choice anticoagulant treatment in 

pregnancy and should be continued until 6 weeks postpartum and with a minimum of 

3 months. Thrombolysis and the use of IVC filters are not routinely recommended in 

pregnancy as there is less experience and evidence but could be considered in selected cases 

[11, 12]. 

 

 



368 

REFERENCES: 

1. Kamel H, Navi BB, Sriram N, et al. Risk of a thrombotic event after the 6-week 

postpartum period. N Engl J Med 2014; 370:1307. 

2. Cahill AG, Stout MJ, Macones GA, Bhalla S. Diagnosing pulmonary embolism in 

pregnancy using computed-tomographic angiography or ventilation-perfusion. Obstet 

Gynecol 2009; 114:124. 

3. U-King-Im JM, Freeman SJ, Boylan T, Cheow HK. Quality of CT pulmonary 

angiography for suspected pulmonary embolus in pregnancy. Eur Radiol 2008; 18:2709. 

4. Revel MP, Cohen S, Sanchez O, et al. Pulmonary embolism during pregnancy: 

diagnosis with lung scintigraphy or CT angiography? Radiology 2011; 258:590. 

5. Rosenberg VA, Lockwood CJ (2007) Thromboembolism in pregnancy. Obstet 

Gynecol Clin North Am 34:481–500. 

6. van der Pol LM, Tromeur C, Bistervels IM, Ni Ainle F, van Bemmel T, Bertoletti L et 

al. (2019) Pregnancy-adapted YEARS algorithm for diagnosis of suspected pulmonary 

embolism. N Engl J Med 380(12):1139–1149. 

7. Wiegers HMG, Middeldorp S. Contemporary best practice in the management of 

pulmonary embolism during pregnancy. Ther Adv Respir Dis. 2020;14:1753466620914222.  

8. Jiang L, Ma Y, Zhao C, et al. Role of Transthoracic Lung Ultrasonography in the 

Diagnosis of Pulmonary Embolism: A Systematic Review and Meta-Analysis. PLoS One. 

2015;10(6):e0129909..  

9. Fields JM, Davis J, Girson L, et al. Transthoracic Echocardiography for Diagnosing 

Pulmonary Embolism: A Systematic Review and Meta-Analysis. J Am Soc Echocardiogr. 

2017;30(7):714-723.e4.  

10. Le Gal G, Righini M, Sanchez O, Roy PM, Baba-Ahmed M, Perrier A, Bounameaux 

H. A positive compression ultrasonography of the lower limb veins is highly predictive of 

pulmonary embolism on computed tomography in suspected patients. Thromb 

Haemost. 2006;95:963–966. 

11. Simcox LE, Ormesher L, Tower C, Greer IA. Pulmonary thrombo-embolism in 

pregnancy: diagnosis and management. Breathe (Sheff). 2015;11(4):282-289.  

12. Wiegers HMG, Middeldorp S. Contemporary best practice in the management of 

pulmonary embolism during pregnancy. Ther Adv Respir Dis. 2020;14:1753466620914222. 

https://www.uptodate.com/contents/deep-vein-thrombosis-in-pregnancy-epidemiology-pathogenesis-and-diagnosis/abstract/31
https://www.uptodate.com/contents/deep-vein-thrombosis-in-pregnancy-epidemiology-pathogenesis-and-diagnosis/abstract/31
https://www.uptodate.com/contents/pulmonary-embolism-in-pregnancy-epidemiology-pathogenesis-and-diagnosis/abstract/11
https://www.uptodate.com/contents/pulmonary-embolism-in-pregnancy-epidemiology-pathogenesis-and-diagnosis/abstract/11
https://www.uptodate.com/contents/pulmonary-embolism-in-pregnancy-epidemiology-pathogenesis-and-diagnosis/abstract/11
https://www.uptodate.com/contents/pulmonary-embolism-in-pregnancy-epidemiology-pathogenesis-and-diagnosis/abstract/30
https://www.uptodate.com/contents/pulmonary-embolism-in-pregnancy-epidemiology-pathogenesis-and-diagnosis/abstract/30
https://www.uptodate.com/contents/pulmonary-embolism-in-pregnancy-epidemiology-pathogenesis-and-diagnosis/abstract/26
https://www.uptodate.com/contents/pulmonary-embolism-in-pregnancy-epidemiology-pathogenesis-and-diagnosis/abstract/26

