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SECTION 1: SPECTRUM OF PULMONARY THROMBOEMBOLISM

SECTION 2: SPECTRUM OF VACCINE INDUCED  IMMUNE THROMBOTIC THROMBOCYTOPAENIA

BACKGROUND: 

• COVID-19 is a viral illness caused by the severe acute respiratory 

syndrome-coronavirus-2 (SARS-CoV-2). 

• In addition to a wide spectrum of respiratory complications, venous and 

arterial thromboembolism has been recognised as important 

contributors to morbidity and mortality.

• It is estimated that up to a third of critically ill patients with COVID-19 

develop venous thromboembolism. Possible mechanisms of thrombotic 

events include inflammation, platelet activation, endothelial dysfunction 

and blood stasis. 

• Although vaccination can protect against severe disease and death 

from COVID-19, vaccine-induced immune thrombotic 

thrombocytopenia (VITT) has emerged as a rare complication.

PURPOSE: 

• In a retrospective audit at our institution 31% of COVID-19 patients 

had a pulmonary embolism. 

• In this imaging review we present cases reflecting the spectrum of 

pulmonary artery thrombus burden presenting to our institution and a 

rare case with intracardiac extension through an undiagnosed patent 

foramen ovale.

• We also present 2 cases of cerebral venous sinus thrombosis, in 

patients who have recently undergone vaccination and presented to 

our emergency department.

• One patient had concurrent pulmonary artery and renal vein embolism 

at presentation.

A 64-year-old man presented with shortness of breath and cough. RT-PCR for 

COVID was positive on admission. He developed worsening symptoms on D5 

requiring ITU support. D-dimers were > 47000ng/mL.

Figure 1: Initial chest x-ray (A) shows bilateral peripheral patchy airspace opacification (arrows). Coronal 

CT angiogram image (B) shows bilateral lobar and segmental pulmonary embolism, worse on the right 

(white arrows). Lung windows (C) demonstrate multifocal ground glass opacities in the subpleural region 

(arrow). More confluent consolidative changes are seen in the right middle and lower lobes (blue arrows).

An 82-year-old woman presented with a 4-day history of pleuritic chest pain. 

COVID positive on admission. D-dimers were 7772ng/mL

Figure 4: Axial CT pulmonary angiogram shows saddle pulmonary embolus in the main pulmonary arteries 

(A). Image (B) shows filling defects in the left lower lobar and segmental arteries (blue arrows). 

A 58-year-old woman presented with right sided chest pain and shortness of 

breath. COVID positive on admission. D-dimers were 1800 ng/mL

Figure 3: Axial lung window (B) shows ground glass opacities and consolidation in the right lower lobe 

(blue arrow). Axial CT pulmonary angiogram (A) demonstrates filling defects in the right lower lobe 

segmental branches consistent with pulmonary embolism (white arrow). 

Figure 2: Coronal CT pulmonary angiogram image (A) demonstrates thrombus in the right atrium, extending 

across the inter-atrial septum into the LA via a patent foramen ovale (white arrow). (B) shows thrombus 

extending into the right ventricle and features of right heart strain. Lung window image (C) shows bilateral 

pulmonary emboli within the main pulmonary arteries (arrows) and extensive ground glass opacities in the 

right lung (blue arrows).

A 47-year-old presented with a 6-day history of headache. He had the Astra 

Zeneca (AZ) COVID vaccine 2 weeks prior to presentation. D-dimers on 

presentation was 18730ng/mL. Platelet on admission was 25.

Figure 5:

Axial and coronal CT Venogram 

images (A,B) demonstrates filling 

defect in the left transverse sinus, 

extending into the sigmoid sinus 

(blue arrows) – compare with the 

opacified right transverse sinus. 

Axial CTPA (C) shows bilateral 

segmental pulmonary embolism 

(arrows). CT AP in the portal venous 

phase (D) shows low attenuation in 

the left renal vein in keeping with 

thrombosis and a wedge shaped 

hypoattenuation in the kidney (white 

arrows) suggestive of  renal infarct. 

A 66-year-old woman presented with a 4 week history of headache following a 

recent COVID vaccination (Astra Zeneca). D-dimer was 2978ng/mL on 

presentation.  Patient also had co-existing acute cholecystitis.

Figure 6: CT Venogram image (A) demonstrates contrast filling defect in the left transverse sinus in keeping 

with a thrombus. (B,C) sagittal and coronal views show further filling defects in the distal superior sagittal 

sinus in keeping with cerebral sinus venous thrombosis.

Thromboembolic disease in patients with COVID-19 
infection or recent vaccination presenting acutely to a 

tertiary UK Hospital – a pictorial review
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A 68-year-old male tested positive for COVID following new onset cough and 

chest pain. He subsequently developed worsening shortness of breath and 

increased oxygen requirement whilst inpatient.

Pearl: Features of right heart strain include flattening of the interventricular septum, 

dilatation of the pulmonary artery and right ventricle with reflux of contrast into the 

hepatic/azygos veins. 

Pearl: Features of pulmonary infarction include wedge shaped juxtapleural

consolidation and ground glass opacities. This could be difficult to delineate in the 

context of COVID lung parenchymal changes. 

C
A

S
E

 6

C
A

S
E

 5

Pearl: VITT is a recognized rare complication of the Astra Zeneca vaccine. It 

typically presents within 28 days of vaccination. Diagnostic criteria for VITT-

associated cerebral venous thrombosis include CT evidence of thrombosis, 

thrombocytopenia, coagulopathy and presence of anti-PF4 antibodies. 

SUMMARY: Through a robust vaccination programme roll-out, COVID-19 

may soon become a disease of the past but we feel that these are salient 

cases of thromboembolic disease for a radiologist to be aware of in 

patients receiving emergency imaging in the wake of this recent 

pandemic. 
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