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PURPOSE

Vascular access device fragment embolization is a relatively
rare but potentially serious complication. The purpose of this
study was to report our experience with endovascular retrieval
of embolized vascular access device fragments by interven-
tional radiological means.

MATERIALS AND METHODS

Ten patients with a vascular access device fragment embolism
were treated between 2004 and 2010. Attempted retrieval
from the vascular bed was performed for five port catheter
fragments, two temporary catheter fragments and three
guide wires. The demographic data, underlying disease of the
patients, type of inserted catheters, interval between implan-
tation and discovery of embolism, interval between discovery
of embolization and retrieval and localization and length of
the embolized fragments were identified from the patient
charts.

RESULTS

In nine of the ten patients (90%), radiologic intervention re-
trieval of the embolized vascular access device fragments was
successful. The reasons for intravascular fragment embolism
consisted of rupture at the connection site of the chamber or
the external hub and the intravascular catheter (n=4), pinch-
off syndrome (n=3), operator inexperience (n=3). Embolized
catheter fragments or guide wires were retrieved under fluor-
oscopy by a gooseneck snare. The postprocedural course was
uneventful.

CONCLUSION

The radiological retrieval of embolized vascular access device
fragments is the preferred method, and it has a high success
rate. Considering the potential for devastating complications,
patients should be referred to interventional radiology, and
the embolized catheters should be retrieved using interven-
tional endovascular techniques.
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entral venous catheters and ports play an important role in the

care of patients with oncological and gastrointestinal diseases

and are commonly used for parenteral feeding and fluids and
chemotherapy administration. Central venous catheters are also lifesav-
ing in critically ill patients and are well accepted for hemodialysis ac-
cess. Catheters and ports are usually implanted via the subclavian vein
or the jugular vein. However, their use has been associated with some
complications (1). The most common complications resulting from the
insertion of central venous catheters are local bleeding and hematoma,
heart dysrhythmias, arterial puncture, hemothorax, pneumothorax,
air embolism, and perforation of the central vein or cardiac chamber.
Infection, venous thrombosis, and catheter dysfunction are complica-
tions that occur after the insertion of a catheter. In addition to the in-
sertion complications listed above, occlusion of the port, thrombosis,
infection, catheter fracture, and intravascular dislocation are the major
port complications.

Port catheter fragments or guide wire migration during catheter in-
sertion can cause an embolism in the right atrium, right ventricle, or
pulmonary artery. Severe complication rates of up to 71% have been
reported for patients with catheter embolism (2-4). Dislocation and par-
tial occlusion of pulmonary circulation can cause life-threatening com-
plications, such as arrhythmias or pulmonary thromboembolism with
hemodynamic changes.

Successful retrieval of these fragments can obviate the need for major
surgeries. The purpose of this study was to present our experiences with
the endovascular retrieval of embolized vascular access device fragments
by interventional radiological means.

Materials and methods

We performed a retrospective analysis of consecutive patients referred
to the radiology department for retrieval of embolized vascular access
device fragments from February 2004 to July 2010. Ten patients (6 males,
4 females; age range, 10 months-90 years) were included in this study.
All vascular devices were placed bedside or surgically by clinicians with-
out imaging guidance. Five port catheter systems had been implanted
through the subclavian vein (n=3, right side; n=2, left side). Two tem-
porary catheters were inserted through the right subclavian vein (n=1)
and right internal jugular vein (n=1). Attempts were made to insert three
temporary catheters through the right femoral vein (n=2) and right in-
ternal jugular vein (n=1) by inexperienced physicians.

Patient charts were used to identify demographic data, underlying
disease, type of inserted catheters, interval between implantation and
discovery of embolism, interval between discovery of embolism and re-
trieval, and localization and length of the embolized fragment. In addi-
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tion, clinical symptoms on admission
were noted.

Informed consent was obtained from
all patients or the parents of patients.
In all patients, diagnostic chest radio-
graphs were acquired to confirm the
exact location of the embolized frag-
ments. Local anesthesia was applied
in 8 patients and general anesthesia in
two pediatric patients.

Embolized catheter fragments or
guide wires were retrieved under
fluoroscopy as soon as they were iden-
tified via the femoral veins in all pa-
tients, except for one patient whose
fragment was retrieved via the left
internal jugular vein. In two pediat-
ric patients, a microsnare kit includ-
ing a 2.3-3 F catheter and a gooseneck
snare with a loop diameter of 4 mm
(ev3, Plymouth, Minnesota, USA) was
used. Embolized fragments were lo-
cated in the pulmonary artery in these
patients. For the other patients, snare
kits including gooseneck snares with a
loop diameter of 5 to 20 mm in 4 to 6
F catheters (ev3) were used because the
fragment tips were in wider locations.
To enclose the fragments caught with
snares, 6 to 8 F introducer sheaths
were preferred. In one patient, diag-
nostic 5 F pigtail and Simmons 1 cath-
eters were used to migrate the catheter
fragment to a location more suitable
for catching it with the snare. The

catheter fragment lengths were meas-
ured after retrieval, and it was fluoro-
scopically verified that no catheter
fragments were left. Three patients
presented on an outpatient basis, and
the others were already hospitalized
for other reasons. No hospitalization
specific to the procedure was required
after the interventions.

Results

A total of ten patients with a cath-
eter fragment or a guide wire embolism
were treated. Embolized catheters were
located in the pulmonary artery (n=2);
brachiocephalic vein, superior vena
cava and right atrium (n=2); superior
vena cava and right atrium (n=1); su-
perior vena cava, right atrium and he-
patic vein (n=1); and right atrium and
right ventricle (n=1). In other cases,
guide wires extended from the right
atrium to the femoral vein (n=1); from
the femoral vein to the brachiocephalic
vein (n=1); and from the femoral vein
to the superior vena cava (n=1). The
mean length of these fragments, other
than the guide wires, was 10.1+£3.4 cm,
with a range of 7 to 15 cm. The interval
between the discovery of the embolism
and the transcatheter retrieval ranged
from < 1 day to 2 days (median, 1 day).

The demographic and clinical data
for these patients are summarized in
Table. Six of the ten patients with frag-

Table. Demographic and clinical data of the patients with the embolized fragments

ment embolism were asymptomatic,
and the remaining four, who were port
patients, presented with pain that oc-
curred at the injection site. None of the
patients presented with arrhythmia or
any other cardiological problems that
indicate an embolism. Two pediatric
patients (Cases 1 and 3) had surgery for
port chamber and catheter removal.
During the operation, it was realized
that the port catheters were separated
at the site of the chamber—catheter
connection and were embolized. The
other three adult patients also had a
catheter rupture, but they were within
the infraclavicular region, presumably
as the result of pinch-off syndrome. In
two patients with inserted temporary
catheters, it was realized that the cath-
eters were removed without intravas-
cular catheter fragments. Ruptures at
the connection site of the external hub
and the intravascular catheter were
also observed in these patients. In the
last three patients, who had undergone
attempted temporary catheter inser-
tion, the guide wire had migrated into
the vascular system because of opera-
tor inexperience.

In nine of ten patients (90%), the
embolized vascular access device frag-
ments were retrieved successfully un-
der fluoroscopy by a gooseneck snare
(Figs. 1 and 2) without any difficulty
during the procedure or any immedi-

Interval between

Interval between

implantation discovery of Localization Length of
Case Age (years), Embolized and discovery of embolism and of embolized  embolized
Number gender Diagnosis fragment embolism retrieval fragment fragment
1 55, M Leukemia Port catheter 1.5 years <1 day SVC-RA 9 cm
2 42, F Breast cancer Port catheter 2.2 years 2 days SVC-RA-HV 15 cm
3 10/12, F Rhabdomyosarcoma Port catheter 5.5 months <1 day PA 8 cm
4 43, F Breast cancer Port catheter 1.5 years <1 day BV-SVC-RA 14 cm
5 3,M Leukemia Port catheter 2 years <1 day PA 7 cm
6 52, F Pancreatic carcinoma Dislodged temporary 5 days 1 day RA-RV 8 cm
central venous
catheter
7 48, F Aortic and mitral valve Dislodged temporary 6 days <1 day BV-SVC-RA -
insufficiency, intraoperative central venous
catheter placement catheter
8 90, M Cerebrovascular event Guide wire <1 day <1 day FV to BV >30 cm
9 76, M Cerebrovascular event Guide wire <1 day <1 day FV to SVC >30 cm
10 42, M Necrotizing pancreatitis Guide wire <1 day <1 day RA to FV >30 cm

M, male; F, female; SVC, superior vena cava; RA, right atrium; RV, right ventricle; HV, hepatic vein; PA, pulmonary artery; BV, brachiocephalic vein; FV, femoral vein.
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Figure 1. a—d. Port catheter retrieval with a diagnostic Simmons 1 catheter and gooseneck snare. Plain radiograph (a) shows the dislodged port
catheter extending from the superior vena cava to the right hepatic vein (white arrows). Repositioning of the distal tip (b) toward the inferior
vena cava by a Simmons 1 diagnostic catheter (arrowhead). Catching the displaced proximal tip (c) with a gooseneck snare (black arrow).

Catheter retrieval (d) through the left femoral vein.

Figure 2. a—e. Guide
wire retrieval with a
gooseneck snare. Plain
radiographs (a, b) show
the dislodged guide wire
during temporary catheter
placement through the
right femoral vein (black
arrows). Guide wire
retrieval (c—e) with a
gooseneck snare (white
arrow) through the left
femoral vein.
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ate procedure-related complications,
except for one fragment that had been
intraoperatively inserted and sutured
to the vascular wall. It was possible to
catch this catheter fragment but im-
possible to migrate it for retrieval, so
it was surgically removed (Case 7). The
right or left femoral vein approach was
applied in all patients except one. The
left internal jugular vein approach was
more suitable for this particular patient
(Case 4). No medications, such as anti-
coagulants, were applied during or af-
ter the intervention. In the postopera-
tive chest radiographs, no residual frag-
ments were seen. The postprocedural
course was uneventful in all patients.

Discussion

Since the first report of an embolized
catheter fragment in 1954 (5), the inci-
dence of this complication is reported
to be 0.3%-2.9% in adults (6-8) and
1.4%-3.6% in children (9, 10). Poor
connection between the port and the
catheter, angulation or distortion of
the anastomosis site, severing of the
catheter, improper catheter position,
fatigue of the catheter, chronic com-
pression of the catheter between the
clavicle and the first rib (pinch-off syn-
drome) and damage by chemotherapy
drugs are the causes of catheter embo-
lism (11, 12).

Pinch-off syndrome occurs when a
subclavian catheter passes through a
confined anatomic space between the
first 1ib and the clavicle and becomes
compressed or kinked during arm mo-
tion. This leads to catheter fracture
with time. It is observed in approxi-
mately 40% of catheter embolizations
in adult patients (12, 13). In our se-
ries, pinch-off syndrome caused cath-
eter fracture and embolism in three of
five patients, all of whom were adults.
However, in our pediatric population,
no embolism was caused by pinch-off
syndrome because the catheters were
inserted via the internal jugular vein.
The access site obviated the compres-
sion of the catheter between the clavi-
cle and the first rib. Separation of the
port catheter from the port chamber
was the reason for access device frag-
ment embolization in these patients,
and this was realized during the oper-
ation for port removal. Port chamber
removal without the catheter caused
confusion in the operation room. If
the patients had received chest radi-
ographies before the operation, the

catheter embolism would have been
diagnosed beforehand, and they
would have been directly referred to
the interventional radiology unit for
both port chamber and catheter re-
moval. Separation or disconnection,
which is another mechanism of cath-
eter embolism, is estimated to occur
in 0.2% to 2% of cases (6, 14, 15).
Traction on the extravascular portion
of the catheter by the soft tissues of
the chest wall or incorrect locking of
the port catheter connection has been
suggested as a root cause (16). Aside
from port catheters, embolism due
to temporary catheters is a very rare
entity; we encountered this type of
embolism in two patients. Separation
due to rupture at the connection site
between the external hub and the in-
travascular catheter was also the cause
in these patients.

Guide wire migration during cath-
eter insertion and its endovascular
management has been reported (17).
This complication occurs in unskilled
hands through any of the access sites,
as it happened in our three cases. It is
preventable if the standards described
for central vein catheterization are
followed.

Early reports from the 1970s revealed
that catheter embolism is associated
with a high mortality. Fisher and
Ferreyro reported that the combined
rate of pulmonary thromboembolism,
perforation of the right ventricle, car-
diac arrest, and death was 71% (13).
This high mortality and complication
rate might be attributed to the use of
rigid materials in the early 1970s. In
modern practice, more-flexible materi-
als are used for central venous access
(16). However, current catheter embo-
lism can still be associated with serious
complications. Sudden death as a late
complication of a catheter fragment
embolism, a polymorphic ventricu-
lar tachycardia refractory to lidocaine
treatment, and a ventricular tachy-
cardia triggered by changes in body
position from a catheter with cardiac
migration have been reported (18-20).
In our study, none of the patients
presented with an arrhythmia or any
other cardiological problems specific
to embolism.

Nonsurgical retrieval of a foreign
body in the circulatory system was
first reported in 1964; a bronchoscope
forceps were used to retrieve a broken
guidewire (21). In modern practice, a
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variety of commercially available de-
vices (loop snare, grasping forceps, bas-
ket, deflecting wires, and balloon cath-
eters) have been used for percutaneous
retrieval of intravascular foreign bodies.
Among them, the most popular device
is the gooseneck loop snare; the basket
is the second most commonly used
tool for this purpose (22-24). When
there are no free ends of the catheter
accessible, multipurpose catheters can
be used to reposition the fragment to
the optimal site. We used the goose-
neck loop snare directly to capture
the catheter in nine of ten patients.
Diagnostic 5 F pigtail and Simmons 1
catheters were used to reposition the
catheter fragment to a more suitable
location in one patient. The most com-
mon complication of this percutane-
ous technique is cardiac arrhythmia
during the procedure, which we did
not encounter in our patients.

The radiological retrieval of embol-
ized vascular access device fragments is
the preferred method, and it has a high
success rate. Considering the potential
for devastating complications, patients
should be referred to interventional ra-
diology, and the embolized catheters
should be retrieved by using interven-
tional endovascular techniques.
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