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The central venous cannulation is commonly performed in the operating rooms and intensive care units for various pur-
poses. Although the central venous catheter (CVC) is used in many ways, the malpositioning of the CVC is often associ-
ated with serious complications. We report a case of an unexpected malposition of a CVC in the jugular venous arch via

external jugular vein.
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The central venous catheterization is a simple, relatively
inexpensive method of assessing a patient’s circulating blood
volume, cardiac status, and vasomotor tone, and it is an essential
component of modern-day critical care [1]. The most common
routes of insertion include the internal jugular, external jugular,
subclavian, basilic, and femoral veins via a percutaneous ap-
proach [2]. The optimal location of a central venous catheter
(CVCQ) is within the long axis of the superior vena cava (SVC)
outside of the right atrium [3]. The misplacement of the CVC
inserted via the subclavian, internal jugular, or other veins is not
unusual and is the cause of relatively common complications [4].
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The CVC positioned incorrectly, whether inside of a vessel other
than the SVC or impinging on the wall of the SVC, may cause
serious complications [5]. We present a case of malpositioning
of a CVC into a jugular venous arch (JVA), which was accidently
found in the process of sternotomy during coronary artery by-
pass graft (CABG) surgery.

Case Report

A 55-year-old male (weight, 68 kg; height, 170 cm) with
three-vessel coronary artery occlusive disease was scheduled
for CABG. The preoperative echocardiography revealed a left
ventricular ejection fraction of 42% with no other intracardiac
pathologies. The coronary angiography also revealed 100% ste-
nosis in the left anterior descending artery, 80% stenosis in the
left circumflex artery, and 90% stenosis in the right coronary
artery. There was no abnormal laboratory finding.

The patient was premedicated with 1 mg midazolam intrave-
nously and 5.5 mg morphine intramuscularly. In the operating
room, initial blood pressure was 128/78 mmHg, heart rate was
95 beats/min, and peripheral oxygen saturation was 100% with
oxygen 3 L/min via nasal cannula. The right radial artery was
cannulated for continuous monitoring of arterial pressure. The
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Fig. 1. Open chest via median sternotomy. The central venous catheter
is visible inside the vein (white arrow). There is a small laceration on
the vein.

right internal jugular vein (IJV) cannulation was performed and
Swan-Ganz catheter was inserted through the sheath introducer.
The anesthesia was induced via 2 mg midazolam, sufentanil 50
g, and vecuromium 8 mg intravenously. While monitoring the
blood pressure and cardiac output, trachea was intubated and the
lungs were mechanically ventilated with O,, air, and desflurane.

The patient was tilted to 20 degrees Trendelenberg position,
and his head was turned 30 degrees rightward. After puncturing
the left external jugular vein (EJV) with 18 gauge 2 inch thin-
walled needle, the J-tipped guidewire was inserted with Seld-
inger technique. With this approach, a resistance of guidewire
advancement was met at a depth of 9 cm, but it was advanced
further without any resistance. A 7-French double lumen central
catheter was inserted through the guidewire, and the catheter
was fixed at 15 cm mark at the skin level, after free aspiration of
venous blood.

After the operation was initiated through median sternoto-
my, the mid-portion of the CVC which was inserted via left EJV
was found in the operation field. The catheter was located in
the vein other than the brachiocephalic vein (BV), and the BV
was found at about 3 cm below the catheter. There was a small
laceration on the vein, and the vein showed continuity with the
catheter inside (Fig. 1). There was only a small amount of bleed-
ing around the vessel, because the diameter of the vessel was
similar to that of the catheter. We decided not to ligate the vessel
immediately due to the possibility of bleeding, so we checked
the catheter after the operation. The vein was cut into two parts
and was connected to each other with the catheter (Fig. 2). The
surgeon ligated the vessel while removing the catheter and the
surgery was completed.
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Fig. 2. The catheter was checked at the end of the operation. The
vein was cut into two parts and was connected to each other with the
catheter (black arrow).

Discussion

The correct placement of the CVC is important in obtaining
the accurate central venous pressure (CVP) measurements and
hemodynamic management. The inaccurate CVP measurements
or inability to obtain an ideal wave from tracing are suggestive of
an incorrect location of the catheter tip [6]. The difficulty in in-
serting or advancing the guidewire should have created an index
of suspicion for misplacement of the CVC [3]. In our case, the
resistance was encountered during the insertion of the guide-
wire, and the resistance soon disappeared and the guidewire was
advanced further without any other resistance. Also, the venous
blood was aspirated freely through each lumen of the CVC.
However, the ability to aspirate blood freely from the catheter
lumen after the placement of the catheter does not necessarily
confirm a proper placement of the catheter tip [7]. Occasion-
ally, despite the proper technique, the tip of the catheter may
not terminate at the desired level [8]. The malpositioning of the
catheter tip may occur at the time of the insertion or later on as
a result of spontaneous migration due to anatomic positioning
or pressure changes within the thoracic cavity [9]. Therefore, the
routine use of chest radiographs to establish the correct place-
ment of CVC is recommended [7].

For central venous catheterization, Belani et al. [10] found
that the IJV route is a more predictable and reliable method but
is associated with greater incidence of complications than the
EJV route. The EJV route appears to be safer, but has a lower
predictability and a higher incidence of catheter malposition. In
this case, left EJV was catheterized for the injection of intrave-
nous medications.

At first, it was difficult to identify the exact location of the
CVC exposed on the surgical field. The BV was confirmed 3 cm
below the catheter in the surgical field. After considerable dis-
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Fig. 3. Schematic diagram of a jugular venous system in the neck.
Superior concave end of anterior jugular vein in external jugular vein
(arrowhead) and the probable position of central venous catheter (dotted
line). AJV: anterior jugular vein, BV: brachiocephalic vein, CVC: central
venous catheter, EJV: external jugular vein, IJV: internal jugular vein,
JVA: jugular venous arch, SV: subclavian vein, SVC: superior vena cava.

cussion of the anatomy, we were able to conclude that the CVC
was in the JVA.

There are many variations in the venous anatomy of the head
and neck between the right and left sides, as well as between
individuals [11]. The venous drainage of the head and neck is
composed of a deep and a superficial jugular system. The super-
ficial system includes the EJV and the anterior jugular vein (AJV)
which originates from the median superficial cervical region.
The AJV almost always have an anastomosis with the EJV, and
the trunk of the AJV ends in the EJV (46%) or in the subclavian
vein (54%). When the AJV ends in the EJV, these vessels form
two types of curve: inferior concave (39%) or superior concave
(61%) [12]. Just above the sternum, the right and the left AJVs
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communicate by a transverse trunk, the JVA, which traverses
the midline of the neck (Fig. 2) [13].

This collateral venous network at the head and neck can
cause malposition of the CVC catheter, especially when the
catheter enters the horizontal component of the anterior jugular
venous system via the EJV [13]. According to a cadaveric study,
a catheterization of the EJV was impossible in 5.6% of the cases,
because the EJV was too small; and the catheter ended up in the
AJV in 28% of the cases where the catheterization was possible
[12]. Furthermore, the inability to identify the vein in obese and
short necked patients, not being able to pass the guidewire into
the intrathoracic portion of the vein, and failure to pass the cath-
eter can all cause the non-passage of the catheter via EJV [14].

Due to the anatomical variation and complicated venous
network, the malpositioning of the CVC into the JVA via EJV is
not an uncommon event. But placing a catheter tip in the vessels
with small diameter significantly increases the risk of thrombo-
sis, perforation of the vessel, and extravasation of the infusate
[15]. In this case, the vessel was damaged by the catheter. The
loss of continuity of the vessel seemed to be due to the applica-
tion of sternal retractor to spread the sternum. If it was removed
without ligating the vessel, a serious complication from bleed-
ing could have happened. Since chest X-ray or contrast was not
used to confirm the exact anatomy of the vessels in this case, we
can presume the horizontal and superior concave curve of the
AJV in the EJV (Fig. 3). Therefore, one must always consider the
possibility of misplacement of the CVC by checking the central
venous wave form and obtaining chest X-ray.

The misplacement of the CVC catheter via the EJV could oc-
cur due to anatomical variation and complex venous network.
Therefore, one must always consider the possibility of incorrect
placement of the catheter. Monitoring the central venous wave
form and taking chest X-ray can be useful ways to confirm the
position of the catheter.
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