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A B S T R A C T

An 11-year-old male was admitted to our hospital with the acute exacerbation of chronic

heart failure. A peripherally inserted central catheter (PICC) was inserted from the left forearm.

Ten days after its insertion, the withdrawal of PICC was attempted because of occlusion.

However, it was not possible to remove PICC because a fibrin sheath had attached around

its tip. A color Doppler and probe compression technique revealed the presence of a fibrin

sheath, which could not be detected by gray-scale (real-time B-mode) ultrasonography. This

case demonstrated that the color Doppler and probe compression technique is useful for

detecting a fibrin sheath.

© 2018 the Authors. Published by Elsevier Inc. under copyright license from the University

of Washington. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

A peripherally inserted central catheter (PICC) is a type of central
venous catheter that is inserted through peripheral veins in
the extremities. PICC is generally used under the following
conditions: (1) when venous access for a prolonged period is
needed; and (2) when substances that are difficult to admin-
ister from peripheral veins, such as chemotherapeutic agents,

have to be injected directly into the central veins. Venous oc-
clusion due to thrombosis or fibrin sheath formation is
associated with this device [1]. Previous studies reported that
a fibrin sheath may form around venous access devices. Al-
though a fibrin sheath is typically depicted as a high echoic
lesion with ultrasonography [2,3], that around PICC in the
present case showed unusual findings. We herein report the
ultrasonographic findings of a fibrin sheath surrounding the
tip of PICC in our case and review the literature.
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Case report

An 11-year-old male with Duchenne muscular dystrophy,
who was being monitored due to chronic heart failure, was
admitted to our hospital with the acute exacerbation of chronic
heart failure. The insertion of PICC was attempted through a
peripheral vein in the left forearm. However, as it was not
possible to forward the tip of PICC proximally beyond the level
of the left upper arm, it was used as a peripheral venous line
(Fig. 1). Ten days after its insertion, the withdrawal of PICC
was attempted because it was occluded. However, its com-
plete withdrawal was not possible; a length of 7 cm remained
in the vein. Heparin (8 U/kg/day) was administered to resolve
PICC tip anchoring. One day later, the tip of PICC was with-
drawn further, and radiography revealed that a length of 1 cm
remained in the vein; therefore, it was still not possible to
completely remove PICC (Fig. 2). To identify the cause of
PICC tip anchoring, ultrasonography with a 5-18 MHz linear
probe was performed (HI VISION Ascendus, Hitachi Aloka
Medical Ltd, Tokyo, Japan). In the peripheral vein of the left
upper arm, ultrasonography showed a fine and slightly

meandering high echo, which was considered to be the tip of
PICC (Fig. 3). The circumference of the tip of PICC was shown
as a hypoechoic area, similar to a normal venous lumen, on
ultrasonography; an abnormal echoic lesion that may cause
anchoring, such as thrombosis, was not detected (Fig. 3). On
color Doppler and power Doppler imaging, there was no blood
flow around the PICC tip (Fig. 4). Using manual compression
with the probe, the venous lumen at the PICC tip did not change
shape (Fig. 5). In the distal vein without PICC, the shape of the
venous lumen was easily changed by compression with the
probe.

Although abnormal echogenicity was not directly de-
tected in gray-scale (real-time B-mode) imaging, we considered
there to be some lesions around the tip of PICC based on
these indirect ultrasonographic findings with the color
Doppler and probe compression technique. Because it was
not possible to manually pull PICC out, the catheter was
removed surgically. A fibrin sheath that was elongated,
reddish, and translucent was observed at the tip of PICC
(Fig. 6). Fibrin sheath formation was detected around the
tip of the removed catheter, which tested negative in a bac-
terial culture.

Fig. 1 – (A) Radiograph of the left forearm after catheter insertion. (B) An enlarged image around the tip of the peripherally
inserted central catheter (PICC). The tip of PICC was present at the level of the left upper arm (arrows).

Fig. 2 – (A) Radiograph after withdrawal 10 days after catheter insertion. (B) An enlarged image around the tip of the
peripherally inserted central catheter (PICC). It was not possible to pull PICC out, and the PICC tip (1-cm length) remained in
the vein of the forearm (arrows).
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Discussion

Fibrin sheaths form around catheters and often cause the ste-
nosis or occlusion of a central venous catheter [4]. Fibrin sheath
formation around a venous central catheter sometimes leads
to persistent occlusion that may result in chemotherapy ex-
travasation [5] and enhance catheter-related infections [6] and
persistent bacteremia [7].

Previous studies reported that fibrin sheaths were de-
picted as high echogenic lesions with ultrasonography [2,3].
However, difficulties were associated with detecting the
fibrin sheath around the PICC tip in the present case using

gray-scale (real-time B-mode) ultrasonography because the fibrin
sheath was hypoechoic, similar to the lumen of the vein. A po-
tential reason for this phenomenon was the histological
composition of the fibrin sheath. Histopathologic studies using
animal experiments for fibrin sheaths have been conducted.
In a previous study using a swine model [8], the sheaths of cath-
eters inserted for 7 days contained a partial or circumferential
mixed cellular and noncellular covering consisting of smooth
muscle cells, a thrombus, and areas with endothelial cell popu-
lations. After 14 days, the sheaths of catheters showed the
prominent proliferation of endothelial cells and smooth muscle
cells. The sheaths of catheters at 30 and 45 days showed less
prominent cellularity and greater collagen content than those

Fig. 3 – Ultrasonography around the tip of the catheter left in the vein of the left forearm (arrow: inserted portion). The
linear hyperechoic line is the catheter (arrowhead). There was no abnormal echogenicity around the catheter.

Fig. 4 – Color Doppler image (A) and power Doppler image (B) did not reveal blood flow around the catheter.
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at 7 and 14 days. In another study using rats [9], the sheaths
of catheters inserted after 3 days consisted of a thrombus
containing red and white blood cells as well as fibrin. After 7
days, the amount of fibrin in the sheaths decreased.The throm-
bus of the sheath became organized by mesenchymal cells and
was more cellular. After 2 months, there were few fibrin strands
in the sheaths. The thrombus of sheaths became an almost
completely organized fibrous connective tissue containing nu-
merous spindle-shaped fibroblasts and collagen. This sheath
is called a “fibrin sheath” because it contains fibrin. However,
this term is not accurate because the sheath may only contain
fibrin at the early stages (3-7 days in rats). The fibrin sheath

may contain various components such as a thrombus, endo-
thelial cells, and collagen [8,9]. Moreover, these components
change over time. Thus, echo findings may change over time
depending on changes in fibrin sheath components. We were
unable to pathologically examine the sheath of the catheter
in the present case because the whole fibrin sheath around
the tip was subjected to a bacterial culture. Discrepancies in
echo findings between the present and previously reported cases
may be attributed to differences in the components of fibrin
sheaths and the timing of ultrasonography.

This chronological change in echogenicity has also been re-
ported in the echo findings of deep venous thrombosis. The
echogenicity of venous thrombosis differs depending on the
time course. A fresh thrombosis is depicted as a hypoechoic
lesion on ultrasonography. On the other hand, a clot at a chronic
stage is echogenic [10].Therefore, color Doppler and probe com-
pression may be necessary for the diagnosis of deep venous
thrombosis [10]. In our case, both of these techniques contrib-
uted to identifying the fibrin sheath because gray-scale (real-
time B-mode) ultrasonography did not detect it. Therefore, we
consider color Doppler imaging with probe compression to also
be needed to confirm a diagnosis of fibrin sheaths in veins.

Conclusion

Ultrasonographic findings of a fibrin sheath may change in a
time-dependent manner. Color Doppler with probe compres-
sion may be useful for accurately diagnosing a fibrin sheath.
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Fig. 5 – (A) Ultrasonography of the catheter tip. There was
no abnormal echogenicity around the tip of the catheter.
(B) Gray-scale (real-time B-mode) image with the probe
compression technique. In the area of the vein without the
catheter, the vein was easily compressed (arrow). However,
the shape of the vein around the catheter tip did not
change (arrowhead).

Fig. 6 – Fibrin sheath formation was detected around the
tip of the removed catheter (arrow).
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