Kosin Medical Journal 2016;31:167-172.
https://doi.org/10.7180/kmj.2016.31.2.167

KMJ

Case Report

Catheter Fracture of a Totally Implantable Venous Device Due
to Pinch Off Syndrome in Breast Cancer: A Case Report

Yoonseok Kim

Department of Surgery, Busan Adventist Hospital, Busan, Korea

Totally implantable venous devices are used in medical care for parenteral nutrition, vascular access,
administrating chemotherapeutic agents and so on. Although the large variety of catheter complications,
catheter fracture is a rare but serious complication. The pinch off syndrome is caused by the compression
of the catheter between the clavicle and first rib, and may lead to fracture and possible dislocation of the
catheter. We report here the case history of a patient with metastatic breast cancer who developed a rare

complication of subclavian catheter fracture as a consequence of pinch off syndrome.
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Totally implantable venous devices (TIVDs) are
now frequently used for the administration of che-
motherapy, prolonged intravenous infusion and
blood aspiration without repeated venosection in
cancer patients.'” However, the placement of
TIVDs using classical subclavian vein puncture
method is associated with several complications,
such as infection, thrombosis, superior vena cava
syndrome, cardiac arrhythmia and air embolism.>*
A rare but serious complication is catheter
fracture.” We represent here a case of spontaneous

catheter fracture and resolved by percutaneous

endovascular retrieval.

CASE

A 54-year old female, initially diagnosed with
primary breast cancer in 2009, was diagnosed with
lung metastasis in March 2012. She subsequently
commenced systemic treatment with chemo-
therapeutic agents. Administration of chemo-
therapy soon became problematical due to poor
peripheral venous access. So, a TIVD was sub-
sequently inserted percutaneously into her left
subclavian vein on the 2nd April 2012. The patient
continued to receive chemotherapy. Although she
received chemotherapy, radiologic test results in-
dicated that her disease had aggravated. So, che-
motherapy was initiated again with different
medications. 15 months after the TIVD insertion,
the patient was hospitalized to receive another

new chemotherapy. The port was accessed, but
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blood could not be aspirated, and the line could
not be flushed. A chest X-ray demonstrated that
the catheter had completely fractured at its point
of passage under the clavicle (Fig. 1). In retro-
spective review of the patient's chest radiographs,
a slight luminal narrowing of catheter was noted
in the chest radiograph taken immediately after
the port insertion (Fig. 2). The patient was stable
showed normal

and her electrocardiogram

findings. The patient was referred to an interven-

tional radiologist and the fractured catheter was
removed via the percutaneous approach through
the right femoral vein (Fig. 3). The proximal por-
tion of the line was subsequently removed

surgically.

DISCUSSION

In 1990, Hinke et al. first described the term

Fig. 1. Chest X-ray on admission. This examination showed a complete fracture of catheter.
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Fig. 2. Chest X-ray after port insertion. A close—up of the left clavicle area (circled
area) showed a slight compression of the catheter (Hinke’s Grade 2).

“pinch off syndrome”, which referred to com-
pression of a central venous catheter inserted into
a subclavian vein between the clavicle and first
rib.! When a subclavian venous catheter is com-
pressed between the clavicle and the first rib, it
can cause permanent or intermittent obstruction,
and as a result, tearing, transection, and catheter
embolization can occur.® The interval between in-
sertion and diagnosis of pinch off syndrome
ranged from the time of insertion to months of
years later with an average time interval of 5.3
months and a median time interval of 5 months.”®
Hinke et al. devised the following radiographic

scale of catheter distortion: Grade 0, catheters run

a smooth curved courses in the region of the clavi-
cle and first rib with no narrowing. Grade 1, cathe-
ters show any degree of bending or deviation from
a single curved course but no luminal narrowing.
Grade 2, catheters show some degree of luminal
narrowing while passing beneath the clavicle.
Grade 3, catheters have been transected between
the first rib and clavicle and have subsequently
become embolized.! Mirza et al. described that the
most common clinical presentation was pain
and/or swelling in the chest or shoulder on the
side of the catheterization.® The other signs were
dysfunctional catheter, catheter embolization,

cardiac palpitations, bilateral chest pain, abdomi-
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Fig. 3. Flouroscopic guided foreign body removal through right
femoral vein.

nal pain, nausea, new S3 heart sound and paresis
of the ipsilateral arm. Pinch off syndrome can oc-
cur without any unusual symptoms: therefore, it
is necessary to closely observe with repeated chest
X-rays of those patients who undergo subclavian
venous port insertion: if problems occur with
blood aspiration and heparin flushing, the possi-
bility of pinch off syndrome should be suspected.
Catheter fracture is a rare (0.1-1.1%) complication

of subclavian venous catheters with TIVDs.!® In
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the present case, a grade 2 pinch off sign was ob-
served in the chest radiograph taken immediately
after port insertion. Approximately 15 months af-
ter insertion of the TIVD, the port became
dysfunctional. A chest X-ray showed the distal part
of catheter to have fractured. Therefore, regular
chest radiographic in follow up should generally
be performed routinely to detect any evidence of
pinch off syndrome. Additionally, pinch off syn-

drome should be suspected whenever blood can-



not be aspirated from the TIVD, the TIVD cannot
be flushed easily, or the patient has any pain, swel-
ling or other abnormal symptoms upon flushing
or infusion of fluids through the TIVD. If any of
these situations occur, a chest X-ray should be
performed to document that the venous catheter
is properly positioned without compression,
transection or embolization. If the chest X-ray is
normal and pinch off syndrome is still suspected,
then fluoroscopy with injection of IV contrast
through the TIVD can be performed if the TIVD
is not completely occluded. There are some strat-
egies for reducing the occurrence of pinch off
syndrome. Where appropriate, the internal jugular
vein is preferred to the subclavian vein, because
the POS should be almost completely eliminated
using this approach. If the subclavian vein is used,
a more lateral insertion of the catheter into the
subclavian vein should minimize compression of
the catheter. Careful insertion of the catheter will
help prevent catheter damage and subsequent
fracture. In addition, cut-down technique through
the external jugular, cephalic or basilic veins may

decrease the incidence of pinch off syndrome.”®

Conclusion

Catheter fracture is a rare complication of TIVDs
with dangerous potential, such as thromboembolic
event. Strategic placement of the puncture site is
important to prevent the likelihood fractures and

prompt removal of the catheter should be consid-

Pinch Off Syndrome

ered for signs in which fracture is imminent.
Additionally, it is necessary to closely observe with
repeated chest X-rays of those patients who un-

dergo subclavian venous port insertion.
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