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Case Report 

Spontaneous rupture of chemotherapy catheter 

diagnosed using chest X-ray oblique projections: 
An interventional radiology approach 
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a b s t r a c t 

Totally implanted central venous port systems are widely used to access central veins for 

patients needing long-term therapy. These devices have low rates of complications and 

are commonly used to administer medications like chemotherapeutic agents. Spontaneous 

rupture of a catheter segment is a rare mechanical complication, usually belatedly diag- 

nosed and presenting with complications. We present a case of a spontaneously ruptured 

chemotherapy catheter diagnosed using a novel approach via oblique projections on chest 

X-rays and successfully removed using an endovascular approach. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of 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 

In 1982, Niederhuber et al. introduced totally implanted cen-
tral venous port systems; since then, these have been widely
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used for patients needing long-term access to central veins
for prolonged therapy. The port system consists of a central
catheter inserted into a cannulated vein attached to a port
placed into a subcutaneous pocket. These devices have low
rates of extravasation and infection and are commonly used
to administer medications like chemotherapeutics agents [1] .
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Fig. 1 – Chest X-ray in PA (A) and lateral (B) projections showing an image suggestive of rupture of the chemotherapy 

catheter at the level of the left clavicle and the outer border of the first left rib (orange arrow). The distal segment of the 
catheter is lodged in the right ventricle (blue arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The spontaneous rupture and migration of catheter seg-
ments are rare mechanical complications; when these hap-
pen, the fragments have been reported to migrate and lodge
in several anatomic structures like the right side of the heart,
the pulmonary artery, and, rarely, the internal jugular vein [2] .
Diagnosing a ruptured catheter represents a challenge since
these patients usually present unspecific symptoms or remain
asymptomatic, leading to a late diagnosis and, usually, com-
plications [2] . Ruptured catheters can be removed endovascu-
larly using interventional radiology approaches or surgically
[2] . In this manuscript, we present a case of a spontaneously
ruptured chemotherapy catheter (Smart Port CT) diagnosed
with a novel approach using oblique projections on chest X-
rays and successfully removed endovascularly using a mini-
mally invasive procedure. 

Case report 

A 43-year-old male patient with a history of rectal adenocar-
cinoma treated with surgery and chemotherapy administered
via a left subclavian catheter with reservoir (Smart Port CT)
arrived at the emergency department due to severe intermit-
tent lancinating chest pain during the last 3 days associated
with dyspnea and palpitations. The physical examination was
unremarkable. An electrocardiogram, cardiac enzymes, com-
plete blood count, renal function tests, and electrolytes were
requested, showing no abnormalities. Chest X-rays in pos-
teroanterior (PA) and lateral views were requested showing an
image suggesting rupture of the chemotherapy catheter at the
level of the left clavicle and the outer border of the first left rib;
however, it was not clearly visualized in the lateral projection
( Fig. 1 ). Therefore, additional right and left oblique projections
were performed, showing the rupture of the chemotherapy
catheter with its distal segment lodged in the right ventricle,
confirming the diagnosis ( Fig. 2 ). 

A chest angiotomography was planned to rule out en-
dothelization or thrombus surrounding the distal segment of
the catheter; however, it was deferred because the patient
was allergic to iodinated contrast; therefore, left subclavian
vein ultrasound and transthoracic echocardiogram were per-
formed instead, showing no alterations. The distal segment
of the catheter was extracted via a right femoral vein inter-
ventional approach, using a pigtail catheter and snare loop
system ( Fig. 3 ). Complete extraction was confirmed via fluo-
roscopy. The proximal portion of the catheter was surgically
removed, and the patient was discharged after a smooth re-
covery. 

Discussion 

The rupture of a chemotherapy catheter is a rare complication
reported in 0.4% of cases, leading to potentially severe condi-
tions such as catheter migration, embolization, or thrombosis
[2] . Clinical presentation of ruptured catheters can range from
asymptomatic (50%) to infraclavicular pain, arms paresthe-
sias, palpitations, and prolonged infusion time [2 ,3] . Rupture
of chemotherapy catheters usually occurs between the clavi-
cle and the first rib, probably due to increased friction among
these structures leading to the compression and fracture of
the device; this event is called “pinch-off syndrome” [4] . 

Other factors associated with catheter rupture have been
a matter of research; a study with 698 patients by Wildgruber
et al. found that silicone catheters were more prone to rupture
and disconnection, while polyurethane catheters had higher
rates of infections and thrombotic complications [5] . Another
study by Busch et al. included 2270 patients; they found that
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Fig. 2 – Chest X-rays right (A) and left (B) oblique projections confirming the rupture of the catheter (orange arrows) with its 
distal segment lodged in the right ventricle (blue arrows). 

Fig. 3 – Fluoroscopy guided procedure depicting the sequential process to remove the distal segment of the catheter (A-F). 
Images showing the distal segment of the chemotherapy catheter (white arrows), pigtail catheter (yellow arrow), guidewire 
(red arrow), guiding catheter (purple arrows), and snare loop (black arrows). 
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silicone catheters presented a 3.35% rate of rupture, while
polyurethane catheters showed only a 0.06% rate [6] . Our pa-
tient had a silicone reservoir catheter, which presented a
spontaneous rupture associated with pinch-off syndrome. So
far, no correlation between the type of chemotherapy admin-
istered and catheter rupture has been established [7] . 

In our case, the PA chest X-ray showed an image sugges-
tive of the catheter rupture; however, it was not clearly visu-
alized in the lateral projection, raising doubts as to whether
the findings represented a kink of the catheter in the PA view;
therefore, additional right and left oblique projections aided to
confirm the rupture. Oblique projections have been used to vi-
sualize intravascular devices better [8] ; however, to our knowl-
edge, this is the first time that oblique projections have been
used to confirm the diagnosis of a ruptured totally implanted
central venous port system; these projections provided better
visualization of the device margins, giving additional informa-
tion regarding its integrity. 

The time of rupture of the catheter in our case was un-
known; therefore, it could have been surrounded by thrombus
or collagen tissue with endothelial cells (“endothelization”
also called “fibroblastic sheath”), difficulting the extraction of
the device and raising the risk for thrombus embolization or
cardiac arrhythmias [9 ,10] . For these reasons, a chest angioto-
mography was planned; however, the patient was allergic
to the available contrast agent, for which a left subclavian
vein ultrasound and transthoracic echocardiogram were
alternatively performed. The use of ultrasound to diagnose
catheter endothelization has been described in the literature,
showing different ultrasonographic appearances, ranging
from hyperechogenic to hypoechogenic sheaths surrounding
the catheter [11] . 

Foreign bodies lodged in the heart must be removed as
quickly as possible to avoid potential complications [3 ,7] . The
best way to achieve this is through a minimally invasive ap-
proach under fluoroscopy guidance using catheters and snare
loops, as done in this scenario with excellent results; however,
the proximal segment of the catheter and its port were surgi-
cally removed because the port was sutured to the fascia. 

An internal jugular vein approach can reduce the rupture
rate of catheters, by decreasing the friction between the clav-
icle and the first rib, and avoiding the pinch-off syndrome [3] .
Extreme angulation in chemotherapy catheters has been re-
ported as a risk factor for rupture, probably due to an increased
mechanical tension; angulation can be reduced by utilizing ul-
trasound during the catheter implantation, allowing for bet-
ter visualization of the catheter route, and avoiding kinks [12] .
Lastly, the catheter should be flushed gently using a 10 ml sy-
ringe because smaller syringes induce more significant pres-
sure, increasing the risk of rupture [3] . 

Conclusions 

Catheter rupture is a rare yet potentially lethal complication;
thus, it must be promptly recognized. Although PA and lat-
eral chest X-rays can be used to diagnose catheter fractures,
we propose using oblique projections to assess better the in-
tegrity of endovascular devices by providing a complemental
visualization of their margins. The removal of chemotherapy
catheters may require a multidisciplinary approach. 

Patient consent 

Informed consent was obtained from the patient. 
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