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abstract
The purpose of this article is to present a rare case report of a spontaneous fracture and
embolization of a port-a-cath, known as pinch-off syndrome. This infrequent complication
which is associated with placement of ports via the subclavian venous route is one of
the primary reasons why surgeons and interventionalists have slowly shifted away from
subclavian venous access to internal jugular venous access when considering both a safe
and reliable access for port placement. Knowledge of this complication is critical to both
operators placing these devices, as well as radiologists reviewing the imaging of such
patients in follow up.

Introduction
A port-a-cath, also known as a chemoport, is an Implanted
Venous Access Device (ICVAD). Placement of a port-a-cath is
performed under maximal sterile barrier precautions in an
angiography suite by an interventional radiologist or vascular
surgeon or in an operating theater by a general surgeon or
surgical subspecialist. Unlike others, these implantable central
devices are completely buried underneath the skin with the
catheter component extending centrally, ideally terminating in
the mid right atrium. They are routinely placed when long term
central venous access is required such as for administration of
chemotherapy, total parenteral nutrition, blood products or other
intravenous medications [1]. The placement of a port is considered
low to medium risk with complications occurring early (<30
days) and late (>30 days). Pinch-off syndrome, which is a rare
and characteristically late occurring complication of port-a-caths,
are unique to those placed via a subclavian venous access [2]. The
purpose of this article is to describe a case of pinch-off syndrome,
namely spontaneous fracture and embolization of a port-a-cath
placed via a subclavian venous access.

Case Report

A 56-year-old man with colon cancer currently undergoing
chemotherapy presented to a tertiary medical center with failure

to achieve blood return during attempted access of his port
in the chemoinfusion center. The patient had his port placed
approximately 11 months prior via the left subclavian vein. It
had been used successfully throughout his treatment without any
reported prior access challenges. The patient was subsequently
referred to interventional radiology for consultation and evaluation
of his port. Review of his prior imaging revealed a post placement
radiograph as well as a Chest CT obtained 1 month and 5 months
post port placement, respectively, with an unremarkable appearing,
intact port-a-cath. Review of systems was negative for chest pain,
neck pain, shortness of breath, or any other symptoms of note. A
focused physical examination revealed no tenderness or erythema
regional to the port site. The patient was consented for a port check
in the angiography suite. Prior to accessing the port, a routine preassessment scout radiograph was then performed, demonstrating
an intact left chest port, but with fractured catheter deep to the
left clavicle with an embolized fragment in the right pulmonary
arterial vasculature. After discussion of the findings with the
referring provider and the patient, informed consent was obtained
for explant of the port reservoir and endovascular retrieval of
the embolized catheter fragment. The latter was achieved using
loop snare technique via common femoral venous access. A new
functioning chest port was then placed via internal jugular venous
access (Figure 1 & 2).
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Figure 1: Chest Radiograph performed 1- month after surgical placement of the left chest port via left subclavian venous
approach.

Figure 1: Chest CT performed 5 months post port placement demonstrates intact catheter coursing between the left
costoclavicular ligament and subclavius muscle at the level of the first rib and clavicle.

Discussion
Fragmentation of central venous catheters placed via the
subclavian venous route is a rare often late occurring complication
[2,3]. Historically, the subclavian vein has been the preferred route
for placement of central venous catheters such as port-a-caths
secondary to use of reliable anatomical landmarks to facilitate swift
successful nonequipment dependent venous access [4]. Subclavian
venous access is associated with lower probability of catheterassociated infection when compared to both internal jugular and
common femoral access [5,6]. However, subclavian venous access
is associated with notable complications, including inadvertent
arterial access (3.1%-4.9%), hematoma formation (1.2-2.1%),
pneumothorax (1.5-3.1%) and hemothorax (0.4-0.6%) [5].
Given variations observed in internal jugular venous anatomy,
the landmark method has not proved dependable for this site. This
has resulted in increased ultrasound-guided internal jugular venous
access which has provided a safer vascular access alternative, with

higher success, a lower rate of complication, and overall swifter
access [4]. When port-a-caths are placed via the subclavian venous
route, the catheter component courses between the costoclavicular
ligament and subclavius muscle at the level of the first rib and
clavicle [4].

The attached catheter is comprised of silicone or polyurethane
[7]. These constituent materials are soft and flexible, in order to
minimize both its trauma on the endothelium of the superior vena
cava or right atrium, as well the catheter’s risk for fragmentation.
Given repeated cycles of inspiration and expiration, dynamic
compressive forces acting on the catheter during its course
provokes repetitive stress that causes wear and tear. Over time,
fragmentation and tearing of the distressed catheter may result,
followed by embolization of the detached fragment. Alternatively,
transection of the catheter may also be precipitated by mechanical
defects within the catheter, inadvertent damage to the catheter
occurring at the point of placement or by needle access, or by an
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additional central venous catheter coursing via a contiguous access
[8]. The most common sites for embolization of the distal detached
catheter fragment include the pulmonary artery (35%), right
atrium (27.6%) and right ventricle (22%), the superior vena cava
or more peripheral veins such as the thymic vein or hepatic veins
(15.4%) [9].
Associated complications from embolization of catheter
fragments include pulmonary thromboembolism, arrhythmias,
endocarditis, cardiac perforation and in certain circumstances
mechanical outflow obstruction, which may provoke right heart
failure [10]. All of these complications may prove fatal [11]. When
patients are asymptomatic and the migrated fragment is not
recognized, it may become endothelialized, which complicates
its removal. Approximately 4.2% of identified cases which are
adherent to the intravascular wall have been reported, prompting
surgical consultation [9]. As a result, paying careful attention on
routine chest radiographs to the full course of the port-a-cath
is recommended to ensure catheter continuity. If an embolized
fragment is detected early, prior to its endothelization, it may be
retrieved by loop snare technique via percutaneous access by an
interventional radiologist, predominantly from a common femoral
venous approach [12]. Time to occurrence of pinch-off syndrome
may range from months to years. Mirza et al reports an average
of 5.3 months and an upper limit of 60 months in a series of 112
reported cases [3].
Mortality from embolization of detached catheter fragments
has reportedly ranged between 28% and 57% in case reports and
series between 1950 and 1980, presumably secondary to distinct
constituent catheter components, which have since evolved [8,1315]. Serov et al however, has since reported a mortality of 1.8% for
patients with pinch-off syndrome. There are a few points that have
been considered to minimize the risk of pinch off syndrome in central
venous catheters placed via the subclavian route. A considerably
medial subcutaneous implantation of the port reservoir has been
cited as having a high likelihood of increasing the compressive
forces exerted by the costoclavicular ligament and the subclavius
muscle on the catheter [1,16,17]. The lateral insertion technique
has also been proposed as a means of preempting catheter-pinch
off. However, Kawagishi et al. [18] demonstrates that due to the
tightly adherent nature of the subclavius muscle and vein, the
lateral insertion technique is unlikely to systematically prevent
penetration of the subclavius muscle, which in part contributes to
catheter compression and the ensuing pinch-off [18].
Using ultrasound to facilitate real-time guided placement of
central venous accesses via the subclavian route has demonstrated
a decreased rate of complications relative to the landmark method
[15]. While pinch-off is an infrequent complication associated with
port-a-caths placed via the subclavian vein, it has not been reported
in ports placed via the internal jugular venous access. This is one
possible reason why surgeons and interventionalists have slowly
shifted away from subclavian venous access to internal jugular
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venous access when considering both a safe and reliable access for
port placement.
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