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Right axillary vein thrombosis due to malpositioning of a
central venous catheter via the internal jugular vein
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Central venous catheterization (CVC) is commonly used in
the operative setting for central venous pressure monitoring,
drug administration, and the rapid introduction of fluids.
However, CVC can have many severe complications, even for
experienced physicians. Furthermore, complications of CVC are
increasingly being recognized as a major source of morbidity.
We report a rare, but serious, case of right axillary vein
thrombosis due to malpositioning of a central venous catheter
tip following right internal jugular venous (IJV) catheterization.

A 67-year-old, 40-kg, 158-cm-tall female with cholangio-

cellular carcinoma of the liver required CVC. With the patient
supine, the neck was prepped and draped sterilely. The position
of the IJV was determined using a 7.5-MHz linear ultrasound
probe (M-Turbo; SonoSite, Bothell, WA, USA) and ultrasound
(MicroMaxx; SonoSite). A central venous catheter (Two-Lumen
Central Venous Catheterization Set with Blue FlexTip; Arrow,
Reading, PA, USA) was advanced into the IJV. Subsequently,
the aspiration of blood via the two lumens of the catheter was
observed, and the catheter was secured at a depth of 15 cm
below the skin. On connecting the transducer to the monitor,

Fig. 1. (A) Plain chest radiograph showing the catheter tip location in the right axillary vein (white arrows). (B) Ultrasonography showing a

thrombus in the right axillary vein.
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Right axillary vein thrombosis

the opening central venous pressure (CVP) was noted as 7
mmHg, and a waveform was observed. However, we did not
carefully check whether the wave had an ideal CVP waveform.
Six days after CVC, the patient complained of pain in the right
upper arm, with swelling. On the chest radiograph, the terminus
of the central venous catheter was located in the right axillary
vein (Fig. 1A). An ultrasonographic examination showed vein
thrombosis of the right axillary vein (Fig. 1B).

The traditionally preferred position of the central venous
catheter tip is within the caudal third of the superior vena cava.
However, central venous catheters placed without imaging
guidance have a 10—30% incidence of malpositioning of the
catheter tip in the right atrium [1]. When the central venous
catheter is abnormally located in the right atrium, the risk for
thrombosis increases [2]. Interestingly, the present rare case
showed that the catheter tip could be abnormally located
in the right axillary vein, and that this malpositioning could
lead to thrombus formation. This complication should not
be underestimated because it may be a source of pulmonary
embolism. Malpositioning of a guidewire placed in the vein
during CVC can be detected with a real-time ultrasonic
examination. After the procedure, chest radiography should be
performed to assess the location of the central venous catheter
tip. These examinations can reduce the risk for thrombosis
due to malpositioning. In addition, correct placement of
the catheter tip is important for obtaining accurate CVP
measurements. Inaccurate CVP measurements or the inability
to obtain an ideal waveform is suggestive of an undesirable
location of the catheter tip [3]. Therefore, as we did not carefully
check the waveform to confirm the location of the tip, the CVP
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measurements of 7 to 9 mmHg in this case might not have been
correct.

A thrombus in the subclavian, axillar, or brachial vein is
defined as an upper-extremity deep-vein thrombosis (UEDVT).
Gbaguidi et al. [4] reported that the most common cause of
UEDVT was central venous catheters (62.2%), with malignancy
being second (27.2%). Thus, physicians should carefully
consider these complications of CVC, especially in patients with
malignancies and a high risk for thrombosis.

In conclusion, malpositioning of a central venous catheter
can increase the risk for thrombosis, which may lead to pulmo-
nary embolism. To detect the malpositioning of a central
venous catheter tip, the location of the guidewire should be
checked using ultrasonography during the procedure and chest
radiography after the procedure, and the CVP waveform should
be closely examined.
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