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Introduction

Insertion of the central venous catheter (CVC) is a commonly
performed procedure in the operation theater and intensive
care setting. The common sites of insertion of CVC are the
internal jugular vein (IJV), subclavian vein, and femoral vein.
Traditionally, the insertion of CVC into an IJV is performed by
anatomic landmark technique. During access by anatomic
landmark method, inadvertent arterial puncture occurs in up
to 11% of patients and misplaced large-bore arterial cannu-
lation occurs in 0.1 to 0.8% of patients.'*> Real-time ultra-
sound (US)-guided cannulation is associated with a higher
success rate and lesser complications compared with the
anatomic landmark method.? Use of US, however, does not
eliminate the risk of arterial puncture, and the catheter can
still be inadvertently placed into the arterial system. We
report here a case of inadvertent insertion of a hemodialysis
catheter into the brachiocephalic trunk during cannulation
of the right IJV and its subsequent management.
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Central venous catheterinsertion is a commonly performed procedure in the operating
room and intensive care unit. It is associated with many complications, some of which
may be life-threatening. We report here an accidental insertion of a hemodialysis
catheter into the brachiocephalic trunk, which was successfully removed by an

Case Report

A 62-year-old patient was admitted to the emergency ward
with a history of fever, shortness of breath, and altered
mentation for 7 days. He was treated as a case of lower
respiratory tract infection with respiratory failure. The next
day, because of worsening respiratory failure, altered sensori-
um, and a decrease in arterial oxygen saturation to 85%, the
patient was intubated and put on mechanical ventilation.
Subsequently, the patient developed hypotension, need for
vasopressors, acidosis, oliguria, and hyperkalemia. Nephrolo-
gy consultation was taken, and they suggested hemodialysis.

After preparation of the neck, using real-time ultrasono-
graphic guidance (7.5MHz linear array probe, short-axis
view), right JV was punctured with a 16 G needle. Venous
cannulation was confirmed with the aspiration of dark-
colored blood in the syringe and nonpulsatile blood flow
in the puncture needle. The tip of the guidewire was seen in
the IJV in a short-axis view on ultrasound (US). An 11.5 Fr
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Fig.1 Chest X-ray showing the hemodialysis catheter lyingin the arch
of aorta (arrow).

hemodialysis catheter was inserted into IJV by the Seldinger
technique. The US was not used in real-time during the
insertion of the hemodialysis catheter. Before initiation of
hemodialysis, the chest X-ray showed the hemodialysis
catheter lying in the arch of the aorta (=~Fig. 1). Arterial
cannulation was further confirmed by pressure waveform

and blood gas analysis. The misplaced catheter was kept in
situ, and vascular surgery opinion was taken. Computed
tomography angiography (CTA) of head and neck vessels
was performed to delineate the course of the catheter. The
dialysis catheter was seen coursing from the right side of the
neck to the brachiocephalic trunk and the aortic arch ( ~Figs.
2A, B). The patient was taken into the hybrid operation
theater, and an angiogram was performed through the
hemodialysis catheter. The hemodialysis catheter had tra-
versed the posterior wall of the IJV and entered the brachio-
cephalic trunk. A guidewire was passed through the
hemodialysis catheter, followed by removal of the catheter
over the guidewire. Two percutaneous closure devices (Per-
close ProGlide device, Abbott Vascular, Santa Clara, Califor-
nia, USA) were passed over the wire and deployed to seal the
puncture site. Repeat angiogram showed no leak or pseu-
doaneurysm formation at the vascular device site. Subse-
quently, the femoral site was chosen for insertion of the
hemodialysis catheter, but the patient succumbed 3 days
later following a middle cerebral artery infarct.

Discussion

We assume that ultrasonographic confirmation of the guide-
wire in the proximal segment of the vein does not always
exclude accidental arterial cannulation and, in fact, may
impart a false sense of security. Sometimes, the needle can
move into the artery during insertion of the guidewire. If an

Fig. 2 (A) Computed tomography angiogram (CTA) showing hemodialysis catheter coursing from the right side of the neck into the
brachiocephalic trunk and the aortic arch (arrow). (B) Hemodialysis catheter lying in the aorta (arrow).
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US-guided technique is used for CVC insertion, it is essential
to reimage the entire vein in both short axis and long axis,
and verify that the guidewire lies in the vein before dilatation
and railroading of the catheter.* 2012 guidelines from the
American Society of Echocardiography and the Society of
Cardiovascular Anesthesiologists strongly recommend the
use of real-time US for CVC placement in the [JV (category A,
level-1 evidence).?

Unrecognized arterial cannulation with subsequent dilata-
tion and catheter placement can be associated with life-
threatening hemorrhage and neurological complications.
There is a potential risk of developing stroke after manual
compression following removal of the large-bore catheter.
Adverse neurological events most probably result from throm-
bus formation around the hemodialysis catheter which can
migrate later, leading to stroke. Arterial catheter placements
have been managed by the following three methods: (i)
catheter removal and external compression (pull and pressure
method), (i) surgical exploration and direct arterial repair, and
(iii) endovascular intervention. Removal of the arterial cathe-
ter and external compression should be performed only if the
artery is easily accessible and compressible. The subclavian
artery and brachiocephalic trunk, being posterior to the clavi-
cleand sternoclavicular joint, respectively, are inaccessible and
incompressible. Compression of the carotid artery carries the
risk of cerebral ischemia and dislodgement of emboli. Although
open surgical repair of blood vessels supplying cerebral circu-
lation is the standard of care, comorbidities in these patients
often make traditional surgical approaches prohibitive. If
thoracic surgery has to be performed for other indications,
surgery appears to be the best choice to remove the catheter
from the brachiocephalic trunk and prevent thromboembolic
complications. In the absence of other indications for surgery,
an attempt to remove the catheter by endovascular interven-
tion is reasonable, avoiding thoracotomy and possible clavicu-
lar or rib resection.

Guilbert et al reported that 47% of the patients treated by
pull and pressure method suffered major complications such
as hematoma formation, arteriovenous fistula formation,
pseudoaneurysm formation, airway obstruction, and stroke.®
They have proposed an algorithm for the management of
cervical or thoracic arterial injury with a large-bore catheter.
Removal of the large-bore catheter from the brachiocephalic
trunk or aorta can lead to perforation of the aorta, massive
hemorrhage, cardiac tamponade, and even death. Such
patients should be managed by either surgical or endovascular
repair. Endovascular methods of arterial injury repair include
stent-grafts and collagen-based or suture-based closure devi-
ces. Collagen-based devices are designed to occlude an 8 Fr or
smaller puncture site. For larger sheaths, suture-based devices
such as Perclose device are preferred. The incidences of
embolic and thrombotic complications of collagen-based devi-
ces range from 0 to 0.5% and O to 1.4%, respectively.” An
extensive search of literature regarding the incidence of
breakage and embolism of Perclose devices yielded only two
results.®? In both the cases, the embolized device could be
retrieved with snare, without any complication. Jahromi et al
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have reported thromboembolic stroke after percutaneous
treatment of inadvertent subclavian artery placement of a
CVC."0 There have been many reports of the successful use of
endovascular closure devices for the management of mis-
placed arterial catheters during CVC placement.'’'? This
therapy, however, requires further research and analysis for
short- and long-term neurological complications.

This case demonstrates that inadvertent arterial cannula-
tion can occur with CVC placement despite US guidance.
Using US to assess anatomy before venous puncture and real-
time ultrasonography throughout the entire procedure can
reduce such complications. A CTA is suggested to define the
extent of arterial injury, especially when the insertion site is
not visible. An urgent surgical or endovascular intervention
seems to be the safest approach.
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