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Abstract

Inadvertent iatrogenic injury to an adjacent major artery is a
rare but life-threatening complication of central venous can-
nulation. The present article reports the development of a
large right subclavian artery pseudoaneurysm, presented as a
rapidly growing mass at the site of injury, following attempted
central venous catheterization.

Key words Pseudoaneurysm - Central venous catheterization -
Subclavian vein

Central venous cannulation is the procedure of choice
in monitoring the hemodynamic state of ill patients; it
is also used for intravenous feeding and fluid replace-
ment in such individuals. Its complications depend on
the physician’s skill, the patient’s physical anatomy, and
the postoperative care provided.

Injury to an adjacent vein or artery is one of the most
important complications during catheterization, and
may lead to hemorrhage, thrombosis, fistula, and pseu-
doaneurysm formation. The present study reports the
formation of a giant subclavian pseudoaneurysm fol-
lowing central venous catheterization.

Following a head trauma, a 60-year-old man was
transferred to an intensive care unit (ICU) after crani-
otomy and drainage of a cerebral hematoma. Central
venous catheterization via the right subclavian vein was
performed, with the aim being to monitor the patient’s
hemodynamic state. A puncture needle was inserted
several times into the artery instead of the vein before
the J-wire and the catheter were correctly introduced
into the subclavian vein. The injury site was compressed
for 5 min each time as the needle was pulled out. Finally,
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correct placement of the catheter was confirmed by
chest X-ray.

On the seventh day after the operation, a small pul-
satile mass appeared near the catheterization site. The
catheter was then pulled out, but the mass continued to
expand in the next 48 h (Fig. 1). The patient did not
show a tendency to have coagulation abnormalities.
Ultrasonography was performed and a subclavian pseu-
doaneurysm was diagnosed; angiography confirmed the
development of this pseudoaneurysm.

At this time, the patient was referred to our center
for further action. At our center, he underwent an
urgent operation, due to the rapidly growing mass and
a significant decline in his hemoglobin level. Under
general anesthesia, a large hematoma (about 1000 ml in
the form of a clot) was drained through the proximal
part of the subclavian artery. The site of injury was then
diagnosed and repaired. The patient left the hospital
after 2 weeks in an acceptable condition.

Central venous catheterization is an appropriate
method for fluid replacement therapy, feeding, and
monitoring the hemodynamic state of critically ill
patients in the ICU; this procedure, however, is associ-
ated with various complications in 15% of cases [1].

Inadvertent arterial puncture is one of the most
common reported complications, especially following
femoral vein cannulation. The frequency of mechanical
complications depends directly on the site of catheter
insertion and the patient’s medical condition [1]. Sub-
clavian artery puncture is reported in 3.7% of the cases;
small hematomas caused by arterial injury may expand
and lead to the formation of hematothorax in some
cases [2]. Arterial venous fistula and pseudoaneurysm
are considered to be delayed complications of the con-
dition [3].

Pseudoaneurysm is a delayed complication of arterial
injury that occurs 1 to 4 weeks after artery puncture.
The formation of pseudoaneurysms in the carotid, ver-
tebral, pulmonary, and subclavian arteries has been
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Fig. 1. Forty-eight hours after the catheter had been removed,
the mass was still growing rapidly

reported frequently, although no accurate rate has been
stated. Pseudoaneurysm has been reported in 2% of
cases following femoral artery cannulation [4].

The use of a large-diameter catheter, multiple can-
nulations, the administration of anticoagulant drugs, old
age, atherosclerosis, hypertension, and technical errors
are precipitating factors for the condition.

Pseudoaneurysms may present as emboli, persistent
hemorrhage, large hematomas, or masses with pressure
effects on adjacent organs [2,5]. The development of
a large subclavian artery pseudoaneurysm following
right internal jugular vein cannulation was reported by
Baldwin et al. [6], presenting as a mass causing pressure
necrosis of the membranous trachea and esophagus.
Mortality due to severe hemorrhage in a patient with

the complication was reported by Mercer-Jones [7], sug-
gesting that close observation of patients with pseudo-
aneurysm is obligatory. Moreover, the therapeutic
procedures should be performed as soon as possible.

In the patient in the present case report, the pseudoa-
neurysm presented as a pulsatile mass that formed a
week after the arterial injury. It grew rapidly in size and
became hemorrhagic in 4 days. Multiple cannulations,
along with the patient’s age and the presence of athero-
sclerosis were the precipitating risk factors. In this
patient, it is likely that the multiple arterial punctures
increased the probability of pseudoaneurysm forma-
tion. Thus, patients with the above mentioned risk
factors, need close observation after central venous
catheterization, especially if they experience arterial
puncture during the procedure.

References

1. McGee DC, Gould MK. Preventing complications of central
venous catheterization. N Engl J Med. 2003;348:1123-33.

2. Mark JB, Slaughter TFE. Cardiovascular monitoring. In: Ronald D
Miller, Editor. Miller’s Anesthesia. Sixth edition. Philadelphia:
Churchill Livingstone, 2005. p. 1293-6.

3. Mansfield PF, Hohn DC, Fornage BD, Gregurich MA, Ota DM.
Complications and failures of subclavian vein catheterization.
N Engl J Med. 1994;331:735-8.

4. Schwartz LB, Clarck ET, Gewertz BL. Anastomotic and other
pseudoaneurysms. In: Rutherford RB, editor. Vascular surgery.
Philadelphia: W.B. Saunders; 2000. p. 752-60.

5. Bernik TR, Friedman SG, Scher LA, Safa T. Pseudoaneurysm of
subclavian-vertebral artery junction—case report and review of
literature. Vasc Endovascular Surg. 2002;36:461—4.

6. Baldwin RT, Kieta DR, Gallagher MW. Complicated right sub-
clavian artery pseudoaneurysm after central venipuncture. Ann
Thorac Surg. 1996;62:581-2.

7. Mercer-Jones MA, Wenstone R, Hershman MJ. Fatal subclavian
artery hemorrhage. A complication of subclavian vein catheteriza-
tion. Anaesthesia. 1995;50:639-40.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


