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Abstract
Central venous catheters are ubiquitous in current medical practice in intensive care units and for long-term
nutrition, chemotherapy, and antibiotic therapies. Umbilical venous catheters provide short-term central
vascular access and are used in the neonatal period. This case presents sonographic and CT imaging findings
of an intrahepatic and intracardiac calcified fibrin sheath following removal of a short-term umbilical
venous catheter in a 32-day-old premature neonate.
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Introduction
Umbilical venous catheters are a mainstay of advanced medical care in the neonatal intensive care unit
(NICU), where neonates may require central venous access for total parenteral nutrition, antibiotics,
hemodialysis, and other interventions. There are well-documented complications in the literature from
central venous catheters (CVC), and specifically for umbilical venous catheters (UVC), including central line-
associated bloodstream infections (CLABSIs), device failure, thrombosis, occlusion, migration,
extravasation, and phlebitis [1]. Occlusion is one of the least reported complications in UVCs [2].
It typically results from the formation of a fibrin sheath, adherence of the UVC tip to the vessel wall, or
thrombosis of the UVC tip [3]. This case is the first published case in English of sonographic and CT findings
of a calcified fibrin sheath in a neonate secondary to an umbilical venous catheter.

Case Presentation
A preterm infant delivered at Gestational Age (GA) of 31+1 weeks via caesarian section due to maternal
preeclampsia required neonatal intensive care for respiratory distress. A 5Fr double-lumen UVC was placed
on day 1 of life with the distal tip positioned at the inferior cavoatrial junction. Follow-up daily radiographs
were obtained to monitor the position of the invasive devices (endotracheal tube, UVC, enteric tube, etc.)
and the cardiorespiratory condition. These radiographs demonstrate cranial migration of the catheter with
the tip in the right atrium on day 2. On day 5, the catheter tip was repositioned near the inferior cavoatrial
junction (Figure 1).
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FIGURE 1: Supine portable radiographs on day 1 (a), day 2 (b), and day
5 (c) demonstrate a UVC with tip near the inferior cavoatrial junction
(arrow, day 1), in the right atrium (arrow, day 2), and again near the
inferior cavoatrial junction (arrow, day 5). On Day 8, a PICC was placed
and the UVC was removed
UVC: umbilical venous catheter; PICC: peripherally inserted central catheter

On day 8, a peripherally inserted central catheter (PICC) was placed for continued long-term total parenteral
nutrition (TPN), and the umbilical venous catheter was removed. The patient continued to require neonatal
intensive care and had a complicated course requiring multiple intubations. On day 32, a transthoracic
echocardiogram was obtained to evaluate pulmonary hypertension as a potential cause of the patient’s
ongoing respiratory difficulties. This exam demonstrated a hyperechoic focus along the interatrial septum
which represented a fibrin sheath (Figure 2).

FIGURE 2: Transthoracic echocardiogram on day 32 with 5-chamber (a)
and 4-chamber (b) views with grayscale and color Doppler
demonstrating a hyperechoic focus along the interatrial septum
(arrows)

The neonate continued to have respiratory distress and on day 48, a chest CT was obtained to evaluate for
interstitial lung disease (igure 3). This exam demonstrated a curvilinear hyperdensity with attenuation of
333 Hounsfield units extending from the intrahepatic inferior vena cava (IVC) to the right atrium.
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FIGURE 3: Coronal (a), sagittal (b), and axial (c, d) CT images on day 48
demonstrate a non-occlusive curvilinear hyperdensity extending from
the intrahepatic inferior vena cava to the right atrium (arrows). Incidental
note of enteric tube in the esophagus and stomach

An ultrasound was performed and corroborated this finding. It demonstrated a curvilinear hyperechoic
structure without significant posterior shadowing extending from the central left hepatic vein through the
IVC to the right atrium (Figure 4).
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FIGURE 4: Grayscale transverse (a, b) and axial (c, d) ultrasound images
of the right upper quadrant demonstrates a non-occlusive curvilinear
hyperechoic structure extending from the confluence of the left hepatic
vein and ductus venosus through the intrahepatic IVC to the right
atrium (arrows)
IVC: inferior vena cava

The patient remained in the neonatal intensive care unit (NICU) and obtained a follow-up echocardiogram
on day 61, which demonstrated similar findings to prior. Anticoagulation therapy was deferred because the
patient was scheduled to undergo a lung biopsy. The patient’s respiratory status improved and the patient
did not undergo a biopsy and was ultimately discharged home after more than 3 months in the NICU. A
follow-up outpatient echocardiogram was performed on day 127 of life, demonstrating a hyperechoic focus
along the interatrial septum. There was no residual calcified fibrin sheath in the right atrium or IVC (Figure
5). No further imaging follow-up was obtained.
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FIGURE 5: Transthoracic echocardiogram on day 127 with grayscale 4-
chamber view demonstrating echogenic foci along the posterior
interatrial septum (arrows). No residual curvilinear hyperechoic
structure in the hepatic IVC or right atrium
IVC: inferior vena cava

Discussion
Umbilical venous catheters provide short-term central venous access in the neonatal period. If long-term
vascular access is required, a PICC is preferred [4]. Two recent systematic reviews found that the rate of UVC
occlusion is 0.2-2.3%, which is likely partially because UVCs are not intended for long-term use and are
typically removed prior to clinically apparent occlusion [1-2]. Catheter occlusion manifests clinically as the
inability to aspirate from a catheter that flushes easily and is typically the result of a fibrin sheath, a
catheter tip thrombus, or the catheter becoming adherent to the vessel wall [3]. UVCs are ideally positioned
in the supradiaphragmatic inferior vena cava, but commonly migrate as the neonate grows and the umbilical
stump dries [2]. This patient initially had appropriate positioning, but the tip was in the right atrium for
three days before repositioning to the inferior cavoatrial junction due to catheter migration.

Catheter-associated fibrin sheath formation has been described in swine models with the development of a
cellular covering along the catheter from activation of the coagulation cascade. This covering is made of
smooth muscle cells, thrombus, endothelial cells, and plasma proteins like fibrinogen after the first week. As
time progresses, pathophysiological changes like smooth muscle and endothelial cell proliferation occur and
ultimately the formation of collagen and fibrous connective tissue [5].

CVC-associated fibrin sheaths are very common in the adult population, with one study of 133 hemodialysis
patients reporting the formation of fibrin sheaths in 47% at the time of removal [6]. In pediatric patients
with PICCs, one study found four of 258 (1.6%) patients developed fibrin sheaths which were discovered at
the time of catheter removal [7]. Retained fibrin sheaths after CVC removal were found on CT in 14% of
adults in a retrospective study [8]. Multiple case reports in adults describe imaging and treatment of
retained fibrin sheaths [9]. A few pediatric case reports and case series have been published about retained
fibrin sheaths, with the median age of 8 years (ages 0-19 years) and median catheter dwell time of 2 years (6
days to 4 years) (Table 1). In neonates specifically, there are two published cases of infants with retained
fibrin sheaths; one was a term infant with a PICC that was present for 49 days [10] and the other a term
infant with a UVC present for 6 days [11].
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Age
(years)

Diagnosis
Catheter dwell
time

Outcome Study

Neonate Meconium Aspiration Syndrome 49 days Surgery Anderson [10]

Neonate Pulmonary Hypertension 6 days Anticoagulation
Ríos-Méndez
[11]

4 Acute Lymphoblastic Leukemia 2.5 years Observation Hughes [12]

6 Acute Lymphoblastic Leukemia 1.5 years Cardiac Surgery Fabi [13]

6 Acute Lymphoblastic Leukemia 1.5 years Observation Keehn 2015 [14]

7 Acute Lymphoblastic Leukemia 2 years Cardiac Surgery Massardier [15]

9 Non-Hodgkin Lymphoma 4 years Cardiac Surgery Massardier [15]

11 Chronic Heart Failure 10 days Surgery Mogi [16]

11 Juvenile Dermatomyositis Not reported Cardiac Surgery Kira [17]

12 Acute Lymphoblastic Leukemia 0.5 years
Pulmonary Embolism,
observation

Rousslang [18]

15 Acute Lymphoblastic Leukemia 3.5 years Observation Sabbaghian [19]

17
Acute Lymphoblastic Leukemia (Li-Fraumeni
Syndrome)

2 years Cardiac Surgery Massardier [15]

19 Acute Lymphoblastic Leukemia 3.5 years Anticoagulation
Van Bastelaar
[20]

TABLE 1: Pediatric cases of retained fibrin sheaths and their outcomes

In the previously reported cases, the clinical severity of a retained fibrin sheath varies. Some were
asymptomatic and observed over time, others were asymptomatic and treated with anticoagulation, one
resulted in an asymptomatic pulmonary embolism, and multiple required cardiac surgery for removal of
fibrin sheaths (Table 1). This patient ultimately did not require treatment and remained asymptomatic from
this non-occlusive retained fibrin sheath.

Conclusions
Retained fibrin sheaths are relatively rare complications of central venous catheters and are typically
involved in long-term catheters. These sheaths can have an innocuous clinical course, but in some cases
may require invasive surgery for removal. This is the first case report in English literature describing a
retained fibrin sheath in a neonate following removal of a UVC with both CT and sonographic findings. This
case highlights the fact that fibrin sheaths can form after short-term use (8 days in this case) in neonates
and provides additional support for the earliest possible removal of central venous catheters, including
umbilical venous catheters.
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Army Medical Center, the U.S. Army Medical Department, the U.S. Army Office of the Surgeon General, the
Department of the Army, the Department of the Air Force and Department of Defense or the U.S.
Government. .

2022 Brockbank et al. Cureus 14(2): e21865. DOI 10.7759/cureus.21865 6 of 7



References
1. Ullman AJ, Marsh N, Mihala G, Cooke M, Rickard CM: Complications of central venous access devices: a

systematic review. Pediatrics. 2015, 136:e1331-44. 10.1542/peds.2015-1507
2. Gibson K, Sharp R, Ullman A, Morris S, Kleidon T, Esterman A: Adverse events associated with umbilical

catheters: a systematic review and meta-analysis. J Perinatol. 2021, 41:2505-12. 10.1038/s41372-021-01147-
x

3. Barnacle A, Arthurs OJ, Roebuck D, Hiorns MP: Malfunctioning central venous catheters in children: a
diagnostic approach. Pediatr Radiol. 2008, 38:363-78, quiz 486-7. 10.1007/s00247-007-0610-2

4. Sanderson E, Yeo KT, Wang AY, Callander I, Bajuk B, Bolisetty S, Lui K: Dwell time and risk of central-line-
associated bloodstream infection in neonates. J Hosp Infect. 2017, 97:267-74. 10.1016/j.jhin.2017.06.023

5. Forauer AR, Theoharis CG, Dasika NL: Jugular vein catheter placement: histologic features and development
of catheter-related (fibrin) sheaths in a swine model. Radiology. 2006, 240:427-34.
10.1148/radiol.2402031129

6. Shanaah A, Brier M, Dwyer A: Fibrin sheath and its relation to subsequent events after tunneled dialysis
catheter exchange. Semin Dial. 2013, 26:733-7. 10.1111/sdi.12074

7. Suzuki D, Kobayashi R, Sano H, et al.: Peripherally inserted central venous catheter for pediatric and young
adult patients with hematologic and malignant diseases. J Pediatr Hematol Oncol. 2020, 42:429-32.
10.1097/MPH.0000000000001719

8. Krausz DJ, Fisher JS, Rosen G, et al.: Retained fibrin sheaths: chest computed tomography findings and
clinical associations. J Thorac Imaging. 2014, 29:118-24. 10.1097/RTI.0b013e318299ff22

9. Matusik PS, Łoboda P, Krzanowska K, Popiela TJ, Heba G, Pawlik W: Presence of retained calcified fibrin
sheath after central venous catheter removal: a systematic literature review. J Vasc Access. 2020,
1129729820969328. 10.1177/1129729820969328

10. Anderson MA, Poenaru D, Kamal I: Calcified catheter "cast": a rare complication of indwelling central
venous catheters in infants. Pediatr Surg Int. 1998, 13:610-2. 10.1007/s003830050418

11. Ríos-Méndez RE, Giménez P: [Intracardiac persistence of pericatheter fibrin sheath in a newborn: case
report]. Arch Argent Pediatr. 2014, 112:e9-e12. 10.5546/aap.2014.e9

12. Hughes DB, Ullery BW, Spigland N: Formation of a calcified "cast" in a long-term indwelling central venous
catheter: a case report. J Pediatr Surg. 2006, 41:1927-9. 10.1016/j.jpedsurg.2006.06.003

13. Fabi M, Gesuete V, Testa G, Balducci A, Picchio FM, Gargiulo G: Calcified thrombus in right atrium: rare but
treatable complication of long-term indwelling central venous catheter. Cardiol Res. 2011, 2:189-92.
10.4021/cr24w

14. Keehn A, Rabinowitz D, Williams SK, Taragin BH: Calcified central venous catheter fibrin sheath: case
report and review of the literature. Clin Imaging. 2015, 39:1130-3. 10.1016/j.clinimag.2015.07.014

15. Massardier C, Perron J, Chetaille P, et al.: Right atrial catheter "ghost" removal by cardiac surgery: a
pediatric case series report. Pediatr Blood Cancer. 2020, 67:e28197. 10.1002/pbc.28197

16. Mogi N, Nakagawa M, Matsumae H, Hattori A, Shimohira M, Shibamoto Y: Fibrin sheath of a peripherally
inserted central catheter undepicted with gray-scale (real-time b-mode) ultrasonography: a case report.
Radiol Case Rep. 2018, 13:537-41. 10.1016/j.radcr.2018.02.016

17. Kira S, Noguchi T, Miyamoto S: Removal of central venous catheter fibrin sheath under cardiopulmonary
bypass in a patient with juvenile dermatomyositis. Paediatr Anaesth. 2005, 15:901-2. 10.1111/j.1460-
9592.2005.01669.x

18. Rousslang LK, Wood JR: Rare case of a calcified catheter-related sheath embolizing to the right pulmonary
artery. Case Rep Radiol. 2020, 2020:8623538. 10.1155/2020/8623538

19. Sabbaghian MS, Rivera R, Ginsburg HB, Nadler EP: Calcified catheter "cast" masquerading as a retained
catheter fragment after removal of an implanted venous access device. Pediatr Surg Int. 2007, 23:927-30.
10.1007/s00383-007-1911-0

20. van Bastelaar J, Janssen CH, de Bont E, Blijlevens NM, van Baren R: Densities in the left innominate vein
after removal of an implantable venous device: a case report. J Med Case Rep. 2012, 6:180. 10.1186/1752-
1947-6-180

2022 Brockbank et al. Cureus 14(2): e21865. DOI 10.7759/cureus.21865 7 of 7

https://dx.doi.org/10.1542/peds.2015-1507
https://dx.doi.org/10.1542/peds.2015-1507
https://dx.doi.org/10.1038/s41372-021-01147-x
https://dx.doi.org/10.1038/s41372-021-01147-x
https://dx.doi.org/10.1007/s00247-007-0610-2
https://dx.doi.org/10.1007/s00247-007-0610-2
https://dx.doi.org/10.1016/j.jhin.2017.06.023
https://dx.doi.org/10.1016/j.jhin.2017.06.023
https://dx.doi.org/10.1148/radiol.2402031129
https://dx.doi.org/10.1148/radiol.2402031129
https://dx.doi.org/10.1111/sdi.12074
https://dx.doi.org/10.1111/sdi.12074
https://dx.doi.org/10.1097/MPH.0000000000001719
https://dx.doi.org/10.1097/MPH.0000000000001719
https://dx.doi.org/10.1097/RTI.0b013e318299ff22
https://dx.doi.org/10.1097/RTI.0b013e318299ff22
https://dx.doi.org/10.1177/1129729820969328
https://dx.doi.org/10.1177/1129729820969328
https://dx.doi.org/10.1007/s003830050418
https://dx.doi.org/10.1007/s003830050418
https://dx.doi.org/10.5546/aap.2014.e9
https://dx.doi.org/10.5546/aap.2014.e9
https://dx.doi.org/10.1016/j.jpedsurg.2006.06.003
https://dx.doi.org/10.1016/j.jpedsurg.2006.06.003
https://dx.doi.org/10.4021/cr24w
https://dx.doi.org/10.4021/cr24w
https://dx.doi.org/10.1016/j.clinimag.2015.07.014
https://dx.doi.org/10.1016/j.clinimag.2015.07.014
https://dx.doi.org/10.1002/pbc.28197
https://dx.doi.org/10.1002/pbc.28197
https://dx.doi.org/10.1016/j.radcr.2018.02.016
https://dx.doi.org/10.1016/j.radcr.2018.02.016
https://dx.doi.org/10.1111/j.1460-9592.2005.01669.x
https://dx.doi.org/10.1111/j.1460-9592.2005.01669.x
https://dx.doi.org/10.1155/2020/8623538
https://dx.doi.org/10.1155/2020/8623538
https://dx.doi.org/10.1007/s00383-007-1911-0
https://dx.doi.org/10.1007/s00383-007-1911-0
https://dx.doi.org/10.1186/1752-1947-6-180
https://dx.doi.org/10.1186/1752-1947-6-180

	CT and Sonographic Findings of a Calcified Fibrin Sheath From an Umbilical Venous Catheter in a Neonate
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Supine portable radiographs on day 1 (a), day 2 (b), and day 5 (c) demonstrate a UVC with tip near the inferior cavoatrial junction (arrow, day 1), in the right atrium (arrow, day 2), and again near the inferior cavoatrial junction (arrow, day 5). On Day 8, a PICC was placed and the UVC was removed
	FIGURE 2: Transthoracic echocardiogram on day 32 with 5-chamber (a) and 4-chamber (b) views with grayscale and color Doppler demonstrating a hyperechoic focus along the interatrial septum (arrows)
	FIGURE 3: Coronal (a), sagittal (b), and axial (c, d) CT images on day 48 demonstrate a non-occlusive curvilinear hyperdensity extending from the intrahepatic inferior vena cava to the right atrium (arrows). Incidental note of enteric tube in the esophagus and stomach
	FIGURE 4: Grayscale transverse (a, b) and axial (c, d) ultrasound images of the right upper quadrant demonstrates a non-occlusive curvilinear hyperechoic structure extending from the confluence of the left hepatic vein and ductus venosus through the intrahepatic IVC to the right atrium (arrows)
	FIGURE 5: Transthoracic echocardiogram on day 127 with grayscale 4-chamber view demonstrating echogenic foci along the posterior interatrial septum (arrows). No residual curvilinear hyperechoic structure in the hepatic IVC or right atrium

	Discussion
	TABLE 1: Pediatric cases of retained fibrin sheaths and their outcomes

	Conclusions
	Additional Information
	Disclosures

	References


