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INTRODUCTION

Fibrin sheaths are a patchwork of proteinaceous materials which arise from endothelial cell 
irritation and damage usually caused by long-term catheter placement.[1] Most fibrin sheaths 
form around central venous catheters which are used for a variety of reasons ranging from 
hemodialysis to fluid resuscitation.[2] On a computed tomography (CT) scan, a fibrin sheath 
usually appears as an irregular linear or tubular filling defect in the venous system with or without 
linear calcifications.[1] Histologic analysis shows that fibrin sheaths can have several different 
appearances ranging from a mesh-like thrombus that bridges venous walls and catheters to a 
mural thrombus. In addition, sheaths may remain in veins even after catheter removal. In such 
cases, retained sheaths can remain affixed to the venous walls. A retained fibrin sheath can lead 
to venous stenosis, thrombus formation, or pulmonary embolism and can serve as a nidus for 
infection. Most literature discussing fibrin sheaths focuses on vascular catheters as the etiology, 
however, other indwelling foreign bodies in the venous system can also result in fibrin sheath 
formation. Pacemaker leads within veins are known to cause fibrosis and venous thrombosis 
increasing the risk of vessel occlusion.[3] We present a case of embolization of material from a fibrin 
sheath that formed around a pacemaker wire manifesting as intraluminal calcifications within 
pulmonary artery branches on CT. We also discuss the differential diagnosis for this appearance.
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ABSTRACT
Fibrin sheath formation is a well-described sequela of an indwelling central venous catheter.  Fibrin sheaths may 
also develop around other foreign bodies within the venous system. We describe a case of fibrin sheath formation 
within the left brachiocephalic vein secondary to automatic implantable cardioverter-defibrillator (AICD) leads 
with subsequent embolization of sheath material presenting as calcifications within the pulmonary vasculature 
on computed tomography (CT). Most of the relevant literature focuses on catheter-related sheath formation and 
associated complications while reports on fibrin sheaths from other foreign bodies are sparse. We advise that 
radiologists who encounter intraluminal calcifications within the pulmonary arteries on CT should consider the 
possibility of a fibrin sheath as the source and search for its remnants in the central venous system for confirmation.

Keywords: Fibrin sheath, Fibrin sheath embolization, Pulmonary artery calcifications, Intraluminal calcifications, 
CT pulmonary arteries

*Corresponding author:  
Mihir Patel,  
Department of Radiology, New 
Jersey Medical School, Newark, 
New Jersey, United States. 

mihirpa@njms.rutgers.edu

Received : 18 May 2022 
Accepted : 06 July 2022 
Published : 22 July 2022

DOI 
10.25259/JCIS_53_2022

Quick Response Code:

https://www.clinicalimagingscience.org
https://www.clinicalimagingscience.org


Patel, et al.: Fibrin sheath material embolization to pulmonary arteries on computed tomography

Journal of Clinical Imaging Science 2022 • 12(39) | 2

CASE REPORT

Our patient is a 61-year-old man who presented to the 
emergency department with shortness of breath. His 
medical history was significant for congestive heart failure, 
coronary artery bypass graft surgery, hypertension, chronic 
obstructive pulmonary disease, diabetes mellitus type II, 
atrial fibrillation, and a right chest wall automatic implantable 
cardioverter-defibrillator (AICD). Three months prior to this 
admission, the patient had complete removal of a left chest 
wall AICD including the leads due to bacterial endocarditis 
with the formation of vegetations around the atrial portion 
of the ventricular lead. At that time a new right chest wall 
AICD with new leads was placed.

On presentation in the emergency department the patient was 
hypertensive (156/108 mmHg) and tachycardic (132 beats/min)  
with a regular rhythm. Physical examination showed jugular 
venous distention, pitting edema in both lower extremities, 

and bilateral rales. Laboratory tests were significant for 
leukocytosis, hyponatremia, hyperkalemia, elevated brain 
natriuretic peptide, and normal troponins. A chest radiograph 
showed cardiomegaly, parenchymal opacities consistent with 
pulmonary edema, and a right chest wall AICD with pacer 
lead projecting over the right atrium and shock coil projecting 
over the right ventricle. A subsequent CT scan of the chest was 
performed due to concern for pulmonary embolism. The CT 
scan showed bilateral ground-glass attenuation opacities in a 
perihilar and basilar distribution consistent with pulmonary 
edema. There was no evidence of acute pulmonary embolism. 
A calcified fibrin sheath was demonstrated in the left 
brachiocephalic vein. In addition, there were linear calcified 
opacities within the right interlobar and the left lower lobe 
segmental pulmonary arteries consistent with embolized 
fibrin sheath material [Figure 1]. The linear calcifications 
within the pulmonary arteries were not present on a chest CT 
scan performed 9 months prior to the current admission. The 

Figure 1a: A 61-year-old man presenting with heart failure found to have embolized fibrin sheath material  
on CT. Axial image from contrast-enhanced CT of the chest shows linear calcifications in left brachiocephalic  
vein (arrow) from the formation of a fibrin sheath. Figure 1b: Coronal reformatted image depicts linear  
calcifications from fibrin sheath in the left brachiocephalic vein (arrow). Figure 1c: Oblique reformatted  
image shows linear intraluminal calcifications within the right interlobar pulmonary artery (arrow).  
Figure 1d: Axial maximum intensity projection image shows intraluminal linear calcifications in segmental  
branch of left lower lobe pulmonary artery (arrow).
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to pulmonary hypertension.[6] Embolization of catheter 
fragments and iatrogenic embolization of foreign substances 
can be excluded if there is no corroborative history.

Fibrin sheaths are usually asymptomatic but can be associated 
with complications such as pulmonary embolism, infection, 
and thrombus formation. Pulmonary embolism during 
or after catheter removal can occur although the overall 
incidence is quite low (reportedly only up to 6%). Fibrin 
sheaths can form a biofilm that may serve as a nidus for the 
growth of microorganisms. Microorganism growth on fibrin 
sheaths can be asymptomatic, can result in catheter-related 
infection, or cause the formation of thrombus. Treatment for 
fibrin sheaths is usually reserved for symptomatic patients. 
Treatment options include percutaneous angioplasty, 
thrombolytic therapy, and fibrin sheath stripping. Surgical 
intervention may be appropriate in cases where fibrin 
sheaths have formed dense calcifications that are difficult to 
remove via percutaneous methods. Prophylactic treatment to 
prevent fibrin sheath formation includes an early catheter or 
device removal with the maintenance of serum calcium and 
phosphorus levels.[2]

CONCLUSION

In summary, we have presented a case of embolized fibrin 
sheath material presenting as intraluminal calcifications 
within the pulmonary arteries on CT. We advise that 
radiologists who encounter intraluminal calcifications within 
the pulmonary arteries on CT should consider the possibility 
of a fibrin sheath as the source and search for its remnants in 
the central venous system for confirmation.
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