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A B S T R AC T

The insertion of a central venous catheter (CVC) via
the subclavian vein is often associated with complications.
We report a case in which a patient suffered an esophageal
lesion with severe bleeding and a pneumothorax with
mediastinal shift induced by the insertion of the dilator
of a CVC. The pneumothorax had to be treated immedi-
ately by pleural drainage, and the esophageal lesion 
was successfully corrected by means of an endoclip.
The patient survived the complication. However, he died
1 week later from multiple organ failure not associated
with the CVC insertion.

I N T R O D U C T I O N

The insertion of a central venous catheter (CVC) via
the subclavian vein may be associated with numerous
complications. We report a case of an iatrogenic
esophageal lesion induced by the insertion of the dilator
of a CVC.

C A S E  R E PO RT

A 65-year-old patient with mitral valve insufficiency IV,
suspected to be the result of endocarditis caused by
Staphylococcus aureus, was admitted to our hospital for emer-
gency mitral valve replacement. The patient suffered from
a number of comorbidities, including coronary artery disease
of the right coronary artery and a marginal branch of the
circumflex artery, arterial hypertension, chronic renal
insufficiency treated with diuretics, chronic obstructive
pulmonary disease, and alcohol abuse.

The patient had undergone cardiopulmonary resuscitation
in the transferring hospital and had to be intubated because of
severe pulmonary edema. For hemodynamic stabilization at
admission, he received epinephrine 1.5 mg/h and nore-

pinephrine 0.8 mg/h. The patient was immediately transferred
to the operation theater. A mitral valve reconstruction and
coronary artery bypass grafting (2 venous grafts to the right
coronary artery and the marginal branch) were performed.
The patient needed high doses of catecholamines on
admission to the intensive care unit and was mechanically
ventilated with an inspiratory fraction of oxygen (FiO2) of
0.8 and a positive end expiratory pressure of 18 mbar to keep
the arterial oxygen saturation above 90%. The patient needed
venovenous hemodiafiltration because of acute renal failure
with anuria.

On the sixth postoperative day the patient showed
clinical and laboratory signs of infection (elevated levels
of procalcitonin and C-reactive protein). We inserted new
CVCs and a new arterial l ine because of suspected
catheter-related infection. We planned to insert 2 CVCs
into the left subclavian vein, 1 for infusions and 1 for
venovenous hemodiafiltration. At this time the positive
end expiratory pressure was 15 mbar, and the peak inspi-
ratory pressure was 33 mbar. The first venipuncture was
uneventful and the guidewire could be inserted easily.
The second venipuncture was performed lateral to the
first one and was more difficult. Three attempts were
necessary to identify the subclavian vein. The guidewire
could not be introduced because elastic resistance was
detected after 20 cm. The guidewire and the needle were
withdrawn and a new venipuncture was performed.
Because the guidewire was buckled, a universal guidewire
that was not J-shaped at its tip was used. This guidewire
was introduced easily for 30 cm. Thus the dilator was
inserted.  After insertion of the dilator the oxygen
saturation decreased rapidly to 65%, and the patient
became hemodynamically unstable. The FiO2 was set to
1.0, and an x-ray of the thorax was obtained. While we
waited for the result of the x-ray, we prepared the left
hemithorax for pleural drainage. At this time about 1 L of
blood-colored fluid was drained by the nasogastric tube.
The gastroenterologist was informed and immediately
performed an endoscopic gastroesophageal examination.
This examination revealed a transmural lesion of the left
lateral esophageal wall, which was treated with an endo-
clip. Meanwhile the x-ray had confirmed the diagnosis of
left tension pneumothorax, and a pleural drainage tube
had been inserted. As shown in the x-ray, the CVC
seemed to take an abnormal route (Figure 1). Blood gas
analysis was used to verify its venous placement. The
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patient’s hemodynamic status stabilized rapidly, and after
1 hour the patient had no more need for catecholamines.
A computed tomographic (CT) scan 2 days later con-
firmed the suspected perforation of the esophagus with
the dilator, and the successful clipping (Figure 2). The
CT scan findings ruled out a persistent left superior vena
cava as a reason for the abnormal course of the CVC,
instead suggesting the diagnosis of an abnormal elongated
subclavian vein (anatomic variant).

One week later the patient developed acute intestinal
ischemia and died from multiorgan failure after an explorative
laparotomy.

D I S C U S S I O N

The subclavian vein is the preferred access for the
introduction of CVCs in critically ill patients [Collignon
1988; Pearson 1996]. This technique involves less patient
discomfort and risk of infection and other long-term
complications than occur with other insertion sites
[Pearson 1996]. On the other hand, cannulation may be
more time-consuming and associated with more complica-
tions than insertion via the internal jugular vein. One
problem may arise from the curvature of the subclavian
vein, which may impede guidewire advancement. In our
patient the insertion of the second CVC was first compli-
cated by difficulties in identifying the vein, and then by
impeded advancement of the guidewire. The x-ray and the
CT scan revealed an anatomical variant of the patient’s left
subclavian vein, which may be described as elongation. It is
known that catheterization of the subclavian vein may be
more difficult in patients after median sternotomy, because
anatomic structures may be stretched [Polderman 2002].
Another risk factor for CVC-associated complications in
this patient was severe respiratory failure requiring
mechanical ventilation at high pressures [Polderman 2002].

In our opinion, at least 2 measures could have been taken
to avoid the resulting complications. First, the ventilatory
pressures could have been reduced to decrease the risk of
pneumothorax. There are no official recommendations to do
so, and the decision should be made cautiously in patients at
high risk for alveolar collapse and hypoxemia.

The second and more important precaution would have
been not to use a guidewire without a J-protected tip, espe-
cially in this patient, who was at risk for complicated CVC
placement. Our patient had numerous risk factors, such as
preexisting obstructive lung disease, invasive mechanical
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Figure 1. Chest x-ray showing the position of the left subclavian central

line (arrow).

Figure 2. Thoracic computed tomographic scan showing the endoclip closure of the esophageal leak after central venous catheter insertion (left, arrow)

and the mediastinal shift (right).



ventilation, and a recent median sternotomy. Because the
guidewire was easily introduced up to 30 cm, it must
be assumed that the guidewire perforated the vein at the
shoulder region, which was abnormally kinked due to
the previously mentioned elongation. 

In conclusion, in patients presenting with multiple risk
factors, insertion of CVCs may be associated with potentially
severe complications. The use of guidewires without a J-pro-
tected tip should be avoided, especially in patients with high
ventilation pressures. A multidisciplinary approach is essen-
tial for the rapid treatment of such complications.

R E F E R E N C E S

Collignon P, Soni N, Pearson I, Sorrell T, Woods P. 1988. Sepsis
associated with central vein catheters in critically ill patients. Intensive
Care Med 14:227-31.

Pearson ML. 1996. Guideline for prevention of intravascular 
device-related infections; part I: intravascular device-related infections:
an overview. The Hospital Infection Control Practices Advisory
Committee. Am J Infect Control 24:262-77.

Polderman KH, Girbes AJ. 2002. Central venous catheter use, part 1:
mechanical complications. Intensive Care Med 28:1-17.

E265© 2008 Forum Multimedia Publishing, LLC

Esophageal Perforation after Catheterization of the Subclavian Vein—Weis et al



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


