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ABSTRACT

vascular closure device.

A simple method of closing an iatrogenic
subclavian arterial puncture
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Central venous catheters are the mainstay in the intensive management of surgical patients today and
they have increasingly been applied in different medical specialties and for different clinical indications.
It is generally safe to place central venous catheters using anatomic landmarks alone, but there are
some possible immediate, early, and late complications related to the implantation technique. One
particularly dangerous vascular complication is inadvertent arterial sheath placement. When this occurs
in a site that is anatomically non-compressible, sheath removal can necessitate surgery or exposure to
a significant risk of haemorrhage with manual pressure. We report a case of a sheath that was
inadvertently placed in the subclavian artery and was successfully removed using a percutaneous
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Central venous access is the preferred meth-
od of access for patients undergoing surgical
procedures, during resuscitation and fluid
management in intensive care. Many reports
have been published about the complications
associated with it. Central venous access is
routinely done using the internal jugular vein
or the subclavian vein. In both approaches
there is a risk of inadvertent puncture of the
corresponding arteries. The consequences of
subclavian arterial puncture are not as poten-
tially serious as the consequences of inadvert-
ent internal carotid puncture during attempt-
ed internal jugular venepuncture, which po-
tentially include a cerebral thromboembolic
event or airway compromise from bleeding.
However, bleeding from the subclavian artery
is much more difficult to control by pressure
alone due to limited access because of the clav-
icle. Also, bleeding may be easily missed be-
cause the blood may track into the pleural cav-
ity. Because of these reasons the subclavian
route is generally thought to be the least suit-
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able approach to the central circulation in the antico-
agulated patient. We report a case of immediate sim-
ple closure of the puncture site in a subclavian artery
with Angio-Seal (St. Jude Medical), a percutaneous
vascular closure device.

CASE REPORT

A 54-year-old male with a history of infected left shoul-
der injury was admitted and underwent surgical deb-
ridement of the shoulder wound and intravenous an-
tibiotics. Following debridement of the wound a cen-
tral venous access was placed for intravenous antibi-
otics. After placement of the central venous catheter
when the intravenous fluid bag was connected, due to
difference in pressures blood was noted to be revers-
ing back into the intravenous fluid bag. The intrave-
nous access was clamped immediately and the vascu-
lar surgeon was notified. The patient was taken for
angiography. Angiography via the catheter revealed
contrast flow in the right innominate artery (Figure 1)
due to arterial position of the catheter. To reduce the
potential for bleeding it was decided to remove the
catheter and close the puncture site with a percutane-
ous vascular closure device (Angio-Seal, St. Jude Med-
ical). A 0.035" guide-wire was placed through the mis-
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Figure 1: Angiogram through the central access sheath showing
the catheter in the aortic arch with contrast going up the right
innominate artery

placed central access catheter and the catheter was
slowly withdrawn to lie in the arch of aorta, so that
the guide-wire could be stabilised before removing the
catheter. The existing central catheter was removed
and the Angio-seal STS Platform sheath dilator assem-
bly was advanced over the guide-wire. The assembly
was manoeuvred to confirm proper position of the
sheath tip within the artery. The dilator and guide-
wire were then removed and the Platform device and
sheath were locked together. The anchor was pulled
against the sheath tip which was then positioned at
the inner arterial wall puncture site (Figure 2). Slight
tension was then applied to the suture as it was cut
below the skin level. The patient tolerated the proce-
dure well and was shifted back to the ward for further

Figure 2: Diagrammatic representation of the position of the
anchor
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management of his shoulder wound. There were nor-
mal pulses at the wrist region after the procedure and
on discharge. The patient was discharged from the
hospital with no untoward complication after 3 days.

DISSCUSSION

Inadvertent arterial puncture during the placement of
the central venous catheter is a well known complica-
tion and has been reported to be up to 3.7%.1"! Also, it
has been reported that the complication rate has been
directly proportional to the number of attempts made,
and some have recommended that more than 3 at-
tempts can give a complication in nearly 1 case over
2.12]

Inadvertent subclavian arterial puncture is one of the
commonest complications with subclavian venous
access even though it is not as serious a complication
as an inadvertent carotid puncture which may poten-
tially lead to stroke and disability. When access cathe-
ters are inadvertently placed in the subclavian artery,
the risks may involve arterial occlusion, embolism,
pseudoaneurysm, dissection,!* *! and fatal exsanguin-
ations.!®

Although misplaced venous catheters may be removed
with direct compression, some arterial sites such as
the subclavian artery are non-compressible because of
their anatomic location. Other risk factors contribut-
ing to complications include obesity, previous surgery
or radiotherapy of the area, previous central venous
catheters, multiple needle passes and inexperience.’
Removing the catheter with a wait-and-see strategy is
no longer recommended these days with documented
complications as mentioned before and also with the
availability of minimal invasive techniques. Several
options have been reported in the literature in the
management of the inadvertent subclavian arterial
puncture. Surgical repair usually requires partial re-
moval of the first rib or thoracotomy. However, patients
requiring central venous catheterisation are usually
very ill and thoracotomy has high morbidity and mor-
tality. The next option is percutaneous stent-grafting
of iatrogenic arterial bleeding and pseudoaneurysm,
which is recognized as a successful treatment with a
low complication rate compared with surgery.!® Per-
cutaneous stent-grafting can be the preferred approach
in subclavian artery injury rather than in just an inad-
vertent puncture, where less expensive devices can be
used.

Intra-arterial balloon compression for subclavian ar-
tery puncture during central venous catheter introduc-
tion or pacemaker lead placement has been reported.”
Local percutaneous treatment ! has recently been re-
ported for inadvertent arterial punctures. Several case
reports have documented the complications associat-
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ed with arterial closure devices!” but they are general-
ly safe with reduced morbidity over other procedures.
The Angio-Seal device (St. Jude Medical) used here
relies on a small collagen plug on the outside of the
artery, held against the arteriotomy site by a small col-
lagen footplate inside the artery. It is recommended
for use after up to 8 Fr catheter insertion. For larger
arteriotomies the percutaneous suture device has been
recommended.

In summary, inadvertent subclavian arterial puncture
can be successfully managed using a percutaneous
vascular closure device with no adverse clinical se-
quelae. The technique is relatively straightforward,
especially for those who are familiar with the device.
It may be an option for patients with non-compressi-
ble arterial punctures who are not good surgical can-
didates provided the puncture site is less than 8 French
in size.
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