
Journal of Stroke and Cerebrovascular Diseases 33 (2024) 107461

Available online 23 November 2023
1052-3057/© 2023 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Case Report 

Pulmonary abscess combined with pulmonary vein thrombosis and stroke: 
A case report 

Pingping Zheng a, Ning Zhang b, Zixi Chen a,* 

a Department of Emergency, The Affiliated Hangzhou First People’s Hospital, College of Medicine, Westlake University, No. 261 Huansha Road, Shangcheng District, 
Hangzhou, Zhejiang Province 310006, PR China 
b Department of Cardiology, The Affiliated Hangzhou First People’s Hospital, College of Medicine, Westlake University, No. 261 Huansha Road, Shangcheng District, 
Hangzhou, Zhejiang Province 310006, PR China   

A R T I C L E  I N F O   

Keywords: 
Stroke 
Pulmonary abscess 
Pulmonary vein thrombosis 
Air embolism 
Sepsis 

A B S T R A C T   

Background: Although most stroke patients have underlying vascular risk factors, it is important to consider 
infectious causes of stroke in young adults without traditional risk factors or patients with cryptogenic stroke. 
Pulmonary vein thrombosis and air embolism can potentially cause cerebral infarction. However, the association 
between infection and pulmonary vein thrombosis or air embolism is often overlooked. In this case, we present a 
rare infectious cause of stroke and air embolism involving a pulmonary abscess and pulmonary vein thrombosis. 
Case presentation: A 37-year-old male patient initially presented with right-sided pneumonia. During treatment at 
a local hospital, he developed headaches and left limb weakness. Subsequently, he was transferred to our hospital 
due to septic shock. Neurological evaluations revealed multiple brain foci and thrombosis in the right superior 
pulmonary vein. Following treatment with broad-spectrum antibiotics and anticoagulants, the patient’s clinical 
symptoms and inflammatory markers showed improvement. However, a computed tomography scan revealed 
the formation of a pulmonary abscess, and the patient experienced coma and epilepsy after severe coughing with 
massive hemoptysis. Multiple air embolisms were observed in the brain computed tomography. Eventually, the 
patient’s family chose to discharge him from the hospital. 
Conclusions: This case highlights the rare and complex etiologies of stroke associated with infection in a young 
patient. Early detection, diagnosis, and appropriate treatment of infected systemic embolism in young patients 
are crucial to prevent serious complications.   

Case presentation 

A 37-year-old male patient was admitted to the Emergency Intensive 
Care Unit with a four-day history of cough, fever, and left limb weakness 
that had persisted for 18 hours. An emergency head magnetic resonance 
imaging (MRI) scan revealed multiple foci (Fig. 1A–D), while CT angi-
ography (CTA) of the head and neck at admission did not indicate any 
obvious large vessel occlusion. However, it incidentally revealed pul-
monary vein thrombosis (PVT) in the right superior pulmonary vein 
(Fig. 1E). Three days after admission, the patient’s clinical symptoms 
and inflammatory markers improved significantly following treatment 
with broad-spectrum antibiotics and low-molecular-weight heparin. 
However, the patient continued to have a persistent productive cough, 
and a repeated chest CT confirmed the formation of an abscess in the 
middle and upper lobes of the right lung (Fig. 1F). A repeated head MRI 

revealed hemorrhagic transformation (HT) in one of the lesions (Fig. 1G 
and H). Unfortunately, on the 5th day of admission, the patient expe-
rienced severe coughing, resulting in massive hemoptysis. Nine hours 
later, the patient suddenly lost consciousness and had a convulsive 
episode. A head CT scan revealed diffuse cerebral air embolism with 
significant brain edema (Fig. 1I–L). The patient was intubated with an 
8mm endotracheal tube and administered high concentrations of oxy-
gen. Given the substantial medical expenses and unfavorable prognosis, 
the patient’s family chose to discharge him from the hospital shortly 
after. 

Discussion 

This case report describes a rare occurrence of pulmonary infection 
associated with PVT, followed by two sequential stroke events in a 
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young patient. Based on the available medical history and imaging 
findings, including the proximity of the affected pulmonary vein to the 
infectious focus and HT, the potential mechanism of the initial stroke 
was severe pulmonary infection causing damage to the adjacent pul-
monary vein, resulting in local PVT. Subsequently, the thrombus and/or 
septic emboli spread to the brain through the injured pulmonary vein, 
leading to multiple ischemic strokes. 

The second stroke resulting from air embolism is particularly un-
common. Cerebral air embolism is typically caused by iatrogenic factors, 
such as cardiothoracic surgeries, interventional radiology procedures, 
catheter manipulation, and occasionally non-iatrogenic trauma.1 The 
etiology of air embolism in this case may have been attributed to the 
elevated intrathoracic and transpulmonary pressure resulting from 
coughing, that subsequently propelled air into the pulmonary vein, 
which rendered permeable due to an underlying infection.2 As a result, 
the gas diffused into the systemic circulation via the left heart, leading to 
cerebral air embolism. The presence of hemoptysis, indicative of pul-
monary abscess and further lung tissue destruction, may have facilitated 
the entry of air into the circulation as well. Furthermore, the presence of 
air in the brain with a multifocal distribution, particularly in the right 
hemisphere, substantiates its arterial origin. This occurrence can be 
attributed to the tendency of air bubbles, owing to their specific weight, 
to traverse through the brachiocephalic artery, which is the primary 
branch of the aortic arch and follows an upward oblique trajectory.3 

This case highlights the complexity of stroke etiology in young pa-
tients with systemic infections. Prompt identification and treatment of 
the underlying infection are crucial in preventing and managing 
neurological complications. Despite the positive impact of broad- 
spectrum antibiotics on clinical symptoms and inflammatory markers, 
the progression of pulmonary abscess was still evident on imaging. 

Bronchoscopy may be considered necessary to identify the causative 
agent and facilitate abscess drainage4, thereby significantly mitigating 
the inflammatory response and preventing potential complications. The 
use of anticoagulation for PVT should be reevaluated in the present 
patient with suspected septic emboli. Anticoagulation is not recom-
mended for similar embolic strokes related to infective endocarditis due 
to the high risk of HT.5 Furthermore, a double-lumen tube is recom-
mended to isolate the affected lung rather than a large-bore endotra-
cheal tube in the present case. This approach serves to prevent blood 
pooling in the unaffected lung, which could lead to asphyxiation, while 
also providing non-ventilation on the affected side, thereby avoiding 
further gas entry into circulation through the pulmonary vein. 

This case report underscores the importance of early detection, 
diagnosis, and appropriate treatment in young patients with infected 
systemic embolism to prevent serious complications. 
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Fig. 1. A–D: Diffusion-weighted images showed multiple ischemic lesions involving bilateral frontoparietal and occipitotemporal lobes, left cerebellar hemisphere, 
and splenium of the corpus callosum. E: CTA of the chest showed a filling defect within the right superior pulmonary vein (arrow). F: Chest CT revealed consolidation 
and cavity formation in the middle and upper lobe of the right lung, suggesting pulmonary abscess. G and H: T1-weighted MRI showed a mixed signal (G) in the right 
parietal lobe, whereas fluid-attenuated inversion recovery (H) showed hyperintense signal, suggestive of hemorrhagic transformation. I–L: Diffused air emboli were 
seen prominently in the right hemisphere and resulted in cerebral edema on head CT. 
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