
Hindawi Publishing Corporation
Case Reports in Vascular Medicine
Volume 2012, Article ID 150343, 4 pages
doi:10.1155/2012/150343

Case Report

Inadvertent Subclavian Artery Cannulation:
Endovascular Repair Using a Collagen Closure Device—Report of
Two Cases and Review of the Literature

Ganapathy Ananthakrishnan, Richard D. White, Rajesh Bhat, and Sam Chakraverty

Department of Clinical Radiology, Ninewells Hospital and Medical School, Ninewells Avenue, Dundee DD1 9SY, UK

Correspondence should be addressed to Ganapathy Ananthakrishnan, a.radiology@gmail.com

Received 20 November 2011; Accepted 9 January 2012

Academic Editor: M. Zahringer

Copyright © 2012 Ganapathy Ananthakrishnan et al. This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

Inadvertent line insertion into the subclavian artery is an uncommon complication of subclavian venous catheterisation, and its
timely recognition is vital to minimise risk of harm to the patient. We describe the radiographic, computed tomographic (CT),
and angiographic findings in two patients and illustrate the subsequent endovascular management using collagen vascular closure
devices.

1. Introduction

Subclavian vein catheterisation is a commonly performed
procedure [1], with inadvertent puncture of the subclavian
artery representing an uncommon but potentially fatal com-
plication [1, 2].

We report two cases in which the subclavian artery
was accidentally catheterised during attempted subclavian
venous cannulation. In both cases, the catheter was removed
in the interventional suite and the arterial puncture closed
with an Angio-Seal vascular closure device (St. Jude Medical;
St. Paul, MN). The radiographic, computed tomographic
(CT), and angiographic findings are presented here. We
also review the literature for management of iatrogenic
subclavian arterial cannulation.

2. Case Presentation

Case 1. A 57-year-old woman presented to the accident
and emergency department with severe haematemesis. The
patient had undergone oesophageal dilatation one month
earlier for strictures secondary to oesophagitis. The blood
count revealed a drop in haemoglobin from a base level of
13.6 g/dL to 8.8 g/dL, and a decision was made to gain central
venous access and commence blood transfusion.

In the High Dependency Unit (HDU), a 7 Fr catheter
was introduced via a right subclavian approach. A post-
procedural chest radiograph was performed (Figure 1). This
showed the catheter to be projected to the left of the in-
tended position, consistent with an inadvertent arterial in-
sertion. CT angiography (CTA) was undertaken to confirm
the misplacement (Figure 2). This demonstrated that the
catheter had entered the right subclavian artery at the level
of the origin of the internal mammary artery, just above
the origin of the vertebral artery, with the tip lying in the
aortic arch. There was no subclavian vein involvement and
no mediastinal haematoma.

The following day, the patient was brought to the
endovascular suite for attempted catheter removal. Under
ultrasound guidance, access was gained into the right axillary
artery with a 5 Fr sheath (Brite tip, Cordis) and a 4 Fr angled
catheter introduced, with its tip advanced into the right
brachiocephalic trunk. This was to enable angiograms to be
performed at the end of the procedure and also to ensure
maintenance of access across the subclavian artery, which
would allow a subclavian stent to be deployed in the event
of failure of the intended Angio-Seal device. We also ensured
that a balloon-mounted stent was prepared and ready for
deployment. Angiographic runs were also performed to help
confirm that the puncture site was not excessively close to the
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Figure 1: Chest radiograph showing abnormal position of the right
subclavian line.

Figure 2: Oblique reformat of CT angiogram showing the entry
site of the catheter into the artery and location of the origin of the
vertebral artery.

vertebral artery origin, to avoid inadvertent occlusion with
the Angio-Seal footplate.

A 50 cm (0.035 inch) Amplatz guidewire was inserted
into the catheter. The inadvertently placed “venous” catheter
was then removed and an 8 Fr Angio-Seal device deployed
over the guide wire into the subclavian artery. Angiographic
runs obtained from the catheter placed via the axillary artery
showed no extravasation of contrast from the subclavian
artery at the site of the Angio-Seal deployment (Figures 3 and
4), confirming procedural success.

Case 2. A 76-year-old female was admitted with peritonitis
secondary to upper gastrointestinal visceral perforation.
Following laparotomy, attempts were made to place a 4
lumen, 7 Fr left subclavian venous catheter on HDU. Blood
samples obtained via the catheter were shown to be of arterial
origin, and inadvertent arterial placement was confirmed
on a chest radiograph, with the tip of the catheter being
projected over the aortic arch (Figure 5).

Figure 3: Catheter angiogram showing relation of catheter site to
the right vertebral artery.

Figure 4: Catheter angiogram following deployment of Angio-Seal
device.

Using ultrasound guidance, the left axillary artery was
accessed, and an angiogram was performed with a 4 Fr an-
gled catheter in the first part of the subclavian artery.
This confirmed that the catheter had punctured the lateral
segment of the subclavian artery, sufficiently distant to the
vertebral artery origin. The subclavian catheter was then
removed over a 50 cm (0.035 inch) Amplatz guidewire and an
8 Fr Angio-Seal device successfully deployed. Angiographic
runs performed through the pigtail catheter confirmed
successful closure of the puncture site (Figures 6 and 7),
and pressure haemostasis was performed at the left axillary
puncture site.

3. Discussion

The infraclavicular subclavian vein is one of the most
frequently used sites for central venous cannulation [3].
This has a lower infection rate (4 per 100 catheter days) in
comparison to the internal jugular vein (8.6 per 100 catheter
days) [4] and is more readily accessible in trauma patients
with cervical collars.

Accidental arterial puncture occurs in around 1% and
2.7% of jugular and subclavian approaches, respectively [5,
6]. This complication is often recognised early. However, in
cases such as ours, with hypotensive and unstable patients,
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Figure 5: Chest radiograph showing abnormal position of the left
subclavian line.

Figure 6: Catheter angiogram showing relation of catheter site to
the left vertebral artery.

this can be more difficult to detect owing to the lack of
pulsatile flow secondary to hypovolaemia.

There are a range of potential complications following
inadvertent subclavian arterial puncture, including arterial
occlusion, peripheral embolism, pseudoaneurysm forma-
tion, vessel laceration or dissection, and haemorrhage [7].
Some of these complications are limb or life threatening,
particularly in critically ill patients or those with impaired
coagulation.

When a line has been inadvertently inserted into an
artery at a compressible site, this can be safely managed by
removal and manual compression. However, if line removal
is attempted at a noncompressible site, there is a greater
propensity for serious complications such as haemorrhage or
pseudoaneurysm to occur.

Inadvertent subclavian artery line insertion can be treat-
ed by either surgical or endovascular methods, or sometimes
a combined approach is used. Surgical exposure of the
intrathoracic segment necessitates a thoracotomy or ster-
notomy [8–10]. A supraclavicular incision may be required
to access the distal postvertebral segment, with or without
additional resection of the clavicle [9–11]. Patients requiring
urgent central venous catheterisation are often critically ill
with multiple comorbidities, hence surgical management
represents a considerable undertaking.

There are a number of options in terms of endovascular
management, including the use of stent grafts or percuta-
neous vascular closure devices. In the intrathoracic segment,

Figure 7: Catheter angiogram following deployment of Angio-Seal
device.

stent grafting may be safely performed via ipsilateral axillary
or femoral artery access [12]. The origin of the ipsilateral
vertebral artery may need to be sacrificed to enable adequate
placement of the stent graft. In elderly patients, patency of
the contralateral vertebral artery should be ensured prior to
stent graft deployment, although this is not always feasible in
emergency situations.

The lateral aspects of the subclavian artery and vein are
prone to compression between the clavicle and the first rib,
particularly during arm abduction. Phipp et al. [13] have
reported stent fracture in the lateral segment of the subcla-
vian vessels. Given the frequency in which subclavian venous
catheterisation is attempted at this site, stent grafting may not
be the best option as first-line endovascular management for
arterial cannulation.

Percutaneous closure devices have been used to close
arterial punctures in both emergency and elective scenarios.
The Angio-Seal device is designed to provide rapid and
secure haemostasis after arterial puncture and is currently
licensed for use in femoral arterial puncture sites, where it
has been demonstrated to be both safe and effective [14, 15].

Angio-Seal devices were used in both of our cases, with
removal of 7 Fr and 8 Fr catheters, respectively, and their use
has been reported in the removal of lines up to 11.5 Fr [16].
There have also been previous reports of use of collagen-
based [16–18] and suture-based devices [19, 20]. Angio-Seal
has also been used in treatment of inadvertent subclavian
arterial puncture during attempted internal jugular vein
access [21].

We have reported two cases in acutely unwell and haemo-
dynamically unstable patients in which Angio-Seal was used
successfully. The lateral location of the arterial punctures in
our cases precluded the intended use of covered stents in this
location, given the risk of stent-related complications [13].

We conclude that a systematic approach is necessary for
planning the treatment of inadvertent subclavian arterial
cannulation. It is important to determine the exact location
of the arterial puncture site and its relation to the ipsilateral
vertebral artery, either with a preprocedural CTA or by
means of angiographic runs performed at the beginning of
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the procedure. This would help plan the approach and also
determine the nature of intended treatment. It is also vital to
gain secure access across the puncture site that would enable
deployment of a covered stent in the event of Angio-Seal
failure.

Disclosure

None of the authors have any financial relationships with any
commercial identity used in this paper.

References

[1] P. F. Mansfield, D. C. Hohn, B. D. Fornage, M. A. Gregurich,
and D. M. Ota, “Complications and failures of subclavian-vein
catheterization,” New England Journal of Medicine, vol. 331,
no. 26, pp. 1735–1738, 1994.

[2] D. J. Conces Jr. and R. W. Holden, “Aberrant locations and
complications in initial placement of subclavian vein cathe-
ters,” Archives of Surgery, vol. 119, no. 3, pp. 293–295, 1984.

[3] M. J. Kilbourne, G. V. Bochicchio, T. Scalea, and Y. Xiao,
“Avoiding common technical errors in subclavian central ve-
nous catheter placement,” Journal of the American College of
Surgeons, vol. 208, no. 1, pp. 104–109, 2009.

[4] A. S. Graham, C. Ozment, K. Tegtmeyer, S. Lai, and D. A.
Braner, “Videos in clinical medicine. Central venous catheter-
ization,” The New England journal of medicine, vol. 356, no. 21,
article e21, 2007.

[5] L. A. Eisen, M. Narasimhan, J. S. Berger, P. H. Mayo, M.
J. Rosen, and R. F. Schneider, “Mechanical complications of
central venous catheters,” Journal of Intensive Care Medicine,
vol. 21, no. 1, pp. 40–46, 2006.

[6] F. Iovino, M. Pittiruti, M. Buononato, and F. Lo Schiavo,
“Central venous catheter insertion: complications of different
placements,” Annales de Chirurgie, vol. 126, no. 10, pp. 1001–
1006, 2001.

[7] J. Kim, W. Ahn, and J. H. Bahk, “Hemomediastinum resulting
from subclavian artery laceration during internal jugular
catheterization,” Anesthesia and Analgesia, vol. 97, no. 5, pp.
1257–1259, 2003.

[8] J. S. Coselli and E. S. Crawford, “Surgical treatment of aneu-
rysms of the intrathoracic segment of the subclavian artery,”
Chest, vol. 91, no. 5, pp. 704–708, 1987.

[9] P. C. Pairolero, J. T. Walls, and W. S. Payne, “Subclavian-
axillary artery aneurysms,” Surgery, vol. 90, no. 4, pp. 757–763,
1981.

[10] C. H. McCollum, A. D. Da Gama, G. P. Noon, and M.
E. DeBakey, “Aneurysm of the subclavian artery,” Journal of
Cardiovascular Surgery, vol. 20, no. 2, pp. 159–164, 1979.

[11] M. Witz, J. Yahel, and J. M. Lehmann, “Subclavian artery
aneurysms. A report of 2 cases and a review of the literature,”
Journal of Cardiovascular Surgery, vol. 39, no. 4, pp. 429–432,
1998.

[12] B. Burbridge, G. Stoneham, and P. Szkup, “Percutaneous
subclavian artery stent-graft placement following failed ultra-
sound guided subclavian venous access,” BMC Medical Imag-
ing, vol. 6, article 3, 2006.

[13] L. H. Phipp, D. J. A. Scott, D. Kessel, and I. Robertson, “Sub-
clavian stents and stent-grafts: cause for concern?” Journal of
Endovascular Surgery, vol. 6, no. 3, pp. 223–226, 1999.

[14] D. C. Duffin, J. B. Muhlestein, S. B. Allison et al., “Femoral
arterial puncture management after percutaneous coronary
procedures: a comparison of clinical outcomes and patient

satisfaction between Manual Compression and two different
vascular closure devices,” Journal of Invasive Cardiology, vol.
13, no. 5, pp. 354–362, 2001.

[15] S. Silber, “10 Years of vascular closure devices: a critical anal-
ysis of their usefulness after PTCA,” Zeitschrift fur Kardiologie,
vol. 89, no. 5, pp. 383–389, 2000.

[16] M. Railo and W.-D. Roth, “The use of a collagen-based
puncture closure device in the subclavian artery after inad-
vertent introduction of an 11.5 French hemodialysis catheter,”
CardioVascular and Interventional Radiology, vol. 27, no. 6, pp.
681–682, 2004.

[17] K. Dowling, A. Herr, G. Siskin, G. E. Sansivero, and B. Stain-
ken, “Use of a collagen plug device to seal a subclavian
artery puncture secondary to intraarterial dialysis catheter
placement,” Journal of Vascular and Interventional Radiology,
vol. 10, no. 1, pp. 33–35, 1999.

[18] T. Nicholson, D. Ettles, and G. Robinson, “Managing inad-
vertent arterial catheterization during central venous access
procedures,” CardioVascular and Interventional Radiology, vol.
27, no. 1, pp. 21–25, 2004.

[19] M. C. Fraizer, W. W. Chu, T. Gudjonsson, and M. R. Wolff,
“Use of a percutaneous vascular suture device for closure of an
inadvertent subclavian artery puncture,” Catheterization and
Cardiovascular Interventions, vol. 59, no. 3, pp. 369–371, 2003.

[20] M. J. Wallace and K. Ahrar, “Percutaneous closure of a
subclavian artery injury after inadvertent catheterization,”
Journal of Vascular and Interventional Radiology, vol. 12, no.
10, pp. 1227–1230, 2001.

[21] S. V. Shetty, C. J. Kwolek, and J. M. Garasic, “Percuta-
neous closure after inadvertent subclavian artery cannulation,”
Catheterization and Cardiovascular Interventions, vol. 69, no. 7,
pp. 1050–1052, 2007.


	Introduction
	Case Presentation
	Discussion
	Disclosure
	References

