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Incidence for PE

•No exact incidence is available, as 

asymptomatic ones cannot be counted

•Estimated that PE is the cause of 70-80 

deaths/100 000 annually*

•A recent Dutch study studied changes 

during and after Covid-19 

* Belohlavek et al. Exp Clin Cadiol 2013;18:129-138

** Chen et al, European Heart Journal (2025) 00, 1–13 



Incidence, risk factors, and mortality of pulmonary embolism in the Netherlands (2015–22): sex 

differences and shifts during the coronavirus disease 2019 pandemic   (Chen et al 2025).

*
*



Predisposing factors for venous thromboembolism

* * 2019 ESC Guidelines for the diagnosis and management of acute pulmonaryembolism developed in collaboration with the European 

Respiratory Society (ERS). European Heart Journal (2020) 41, 543603



Suggested CT protocol

• Previously FOV “cropped the lung tops”, but no longer 

considered vital

• Some suggest “full” lungs when age >45yrs

• Use fixed 80 or 100kV tube voltage

• Use minimum 40ml contrast (min density 350mg I /ml)

• (We increase to 60ml, if not using dual energy)

• Injection rate 4-6ml/s

• Bolus tracking, that is 20ml in addition

• Use a saline flush 50ml

• RCR criteria state minimum 210HU in PA trunk

* https://www.rcr.ac.uk/audit/adequate-contrast-enhancement-ct-pulmonary-angiograms



In pregnancy, 

and 6w post-

partum



In pregnancy, 

and 6w post-

partum

• If CXR abnormal, 

think of alternative 

diagnosis



Hamptons hump

• Wedge-shaped opacity at 

the lung base or periphery

• Indicating lung infarction 

due to pulmonary 

embolism

*Marshall et al. Signs in thoracic imaging, J Thorac Imaging  Volume 21, Number 1, March 2006
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In pregnancy, 

and 6w post-

partum

• Ultrasound is good, 

MR venography for 

pelvic veins



In pregnancy, 

and 6w post-

partum

• CT protocol must 

be adjusted for low 

radiation to foetus, 

and also to breast 

tissue



In pregnancy, 

and 6w post-

partum

Same contrast, 

FOV

fix to 60-80kV



Slice thickness and window  settings

• Slice reconstruction recommended 

• 1 to 1.5mm, with 0.7 to 1mm overlap

• in obese pts 1.5-2mm (never above 2mm).

• W 400HU, L 30-40HU              or

• W 700HU, L 100HU                 or

• according to actual enhancement:

• W ~ 2x of enhancement, L ~ 50%

• Example:250HU,  W480 and L125

* Hartmann et al. State-of-the-Art Multi-Detector CT Angiography in Acute Pulmonary Embolism: Technique, 

Interpretation and Future Perspectives Intechopen DOI: 10.5772/22763



Examples PE and WL setting

W400HU, L 40HU W700HU, L 100HU
W830HU, L 215HU
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Imaging findings acute PE

• Filling defect in the pulmonary artery/ arteries, with 

contrast around

• “railway track” or Polo sign

• filling defects form acute angles within artery

• Total occlusion of an artery

• Peripheral wedge-shaped opacities “atoll sign”, infarction

• Signs of right heart strain

Wittram C. How I do it: CT pulmonary angiography. AJR 

Am J Roentgenol. 2007 May;188(5):1255-61.



Acute PE

– acute angles to 

thrombi

– contrast on both 

sides -"polo"

– local vessel size is 

same or enlarged



Addtional signs

Atoll sign = lung infarction

* Godoy et al. The reversed halo sign: update and differential diagnosis Br J 

Radiol. 2012 Sep; 85(1017): 1226–1235.













a practical tip?





What else do we have to report??





How to differentiate acute and chronic PE?

• Chronic PE

– obtuse angles to 

thrombi

– laminated thrombus



How to differentiate acute and chronic PE?

• Chronic

– obtuse angles to 

thrombi

– laminated throm.

– vessel size distal 

to thrombus 

reduced

– mosaic pattern 



Additional findings which indicate chronicity

• Vascular

• Cardiac

•Upper abdominal

• Lung

• All findings indicate pulmonary hypertension

• Sometimes thrombus are not visible



1st vascular sign

• Dilatation of pulmonary artery trunk

• for men >29mm, for women >27mm                    (sens 87%,  spec 89%)* 

• in patients with interstitial lung disease :  >25mm,   (sens 86%, spec 41%)**

• in patients without ILD:> 31.6 mm                         (sens 47%,  spec 93%)

* Tan et al.1998, 93 pts, and Truong et al. 2012,  3171pts

**Alhamad et al. 2011



2nd vascular sign

• Ratio of the main pulmonary artery to 

ascending aorta = PA/Ao

• measured at level of PA bifurcation 

ratio>1    (sens 70%, spec 92%)

• also suggested > 0.9 , as the aorta 

enlarges with age **

*Ng et al. 1999, and Truong et al. 2012,  

** Alhamad et al. 2011



3rd vascular sign

• Segmental artery to 

adjacent bronchus 

• ratio > 1

• in more than three 

segment or lobes 

• use when seen in 

addition to dilated PA

• 100% specificity

*Tan et al. 1998.



Cardiac signs

• Non gated axial images

• Straightening/bowing of the interventricular septum

• Ratio of the right to left ventricular diameter; RV/LV > 1

• On gated images

• On cardiac 4 chamber views,  RV/LV> 0.9

• Diastolic right ventricular free wall thickening >4mm

• Right pulmonary artery distensibility less than 16%, 

pathological

*Ng et al.  A CT sign of chronic pulmonary arterial hypertension: the ratio of main pulmonary artery 

to aortic diameter. J Thorac Imaging. 1999 Oct;14(4):270-8.  and ** Revel et al.  Pulmonary 

hypertension: ECG-gated 64-section CT angiographic evaluation of new functional parameters as 

diagnostic criteria..  Radiology. ;250(2):558-66. 



Upper abdominal

• Contrast reflux into the inferior vena cava and hepatic veins 



Lung findings: After some time; chronic obstruction causes 

oligemia → patchy areas of dark and white:   mosaic pattern



Visible (or non visible) chronic PE, 

and PA/Ao, RV/LV and mosaic pattern: CTEPH



Chronic ThromboEmbolic Pulmonary Hypertension



88 yr old female, increasing dyspnea, previous history of 

pulmonary embolism

chronic embolus  and vascular + cardiac signs 



Last case: Sinus tachycardia, dyspnea, Troponin>500











Take home

• PE mortality has increased since the pandemic.

• Consider using specific W/L when reporting

• If you find PE, look for right ventricular dysfunction.

• Do not confuse chronic for acute PE.

• Remember the signs to look for (vascular, cardiac, 

lungs)



Thank you!

*
*
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