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A B S T R AC T

Delayed perforation of a passive fixed pacemaker lead is
a rare complication after pacemaker implantation and is
associated with increased morbidity and mortality. We report
the case of an 82-year-old patient who presented with a
delayed perforation of the right heart wall, the pericardium,
and the chest wall by a passive-fixation ventricular lead
14 months after pacemaker implantation. The lead was
uneventfully extracted transvenously and repositioned in the
right ventricle with good pacing and sensing.

BAC KG R O U N D

Lead perforation after pacemaker implantation is an
uncommon complication and generally occurs within the first
postoperative month. Delayed perforation by the ventricle
lead (ie, >1 month after implantation) is a rare and potentially
dangerous complication [Ellenbogen 2002]. Right ventricle
perforations have usually been described after implantation of
active-fixation leads [Lopes 2007]. We report the asymptomatic
perforation of a passive-fixated lead through the right ventricle
wall, the pericardium, and the chest wall in an 82-year-old
patient, and we describe our management of this clinical
situation.

C A S E  R E PO RT

An 82-year-old patient was referred to our department for
the management of a dislocation of a right ventricular lead
after routine control of her permanent pacemaker in the outpa-
tient facility in a cardiology department. Her dual-chamber
pacemaker (Vitatron T70 DR; Vitatron, Düsseldorf, Germany)
had been implanted 14 months before presentation because of

sick sinus syndrome. Postoperative and short-term (3 months)
testing of the pacemaker demonstrated the correct function of
both leads; however, a routine interrogation of the pacemaker
at 14 months postoperatively showed a ventricular exit block
and loss of sensing of the ventricular lead.

Clinically, the patient was asymptomatic and had
experienced no syncope episodes after implantation. An
electrocardiographic evaluation showed a sinus rhythm with
predominantly atrial stimulation. In addition, a 24-hour
Holter electrocardiographic evaluation also showed a sinus
rhythm with atrial stimulation and normal intrinsic conduction
to the ventricle. There were no pauses longer than 2.3 seconds.
A chest radiograph showed migration of the right ventricular
lead beyond the cardiac silhouette into the left lateral chest wall
(Figure 1). Chest computed tomography scanning revealed
perforation of the right ventricle wall and pericardium, as well
as migration of the passive-fixed lead through the subcutaneous
fatty tissue of the chest wall (Figure 2).

Reintervention was scheduled. Although a light chronic
pericardial effusion and partial adherences were observed in
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Figure 1. Posteroanterior chest radiograph of the patient showing the

ventricular lead beyond the cardiac silhouette.
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the computed tomography scan, retraction and reimplantation
of the old ventricular lead were deemed feasible. The
operation was performed with cardiac surgical backup and was
successful. The ventricular lead was gently retracted during
transesophageal echocardiography monitoring and reposi-
tioned into the apex of the right ventricle. The condition
of the patient remained stable. Serial echocardiographic
monitoring in the intensive care unit revealed no increase in
pericardial effusion.

The patient was discharged in good condition on the
second postoperative day after an echocardiographic
control evaluation was made, a chest radiograph appeared
normal (Figure 3), and correct pacemaker function was
confirmed.

D I S C U S S I O N

Acute myocardial perforation following dual-chamber
pacemaker implantation has been reported to occur in less
than 1% of cases. It typically occurs at the time of implantation
and rarely occurs after the first 24 hours. Delayed ventricle
perforation (>1 month after pacemaker implantation) is an
even rarer complication and is potentially dangerous
[Kiviniemi 1999].

Clinical presentation is heterogeneous, varying from
pericardial effusion with cardiac tamponade to symptoms of
chest pain. In our case, the patient was asymptomatic, and the
diagnosis was made accidentally in a routine control evalua-
tion of her pacemaker 14 months after her operation. In such
cases, the presence of defects in sensing/pacing or impedance
in any of the leads after pacemaker interrogation must lead
to the suspicion of abnormal lead positioning, and imaging
analysis should be instituted for further diagnosis. Such
imaging should consist primarily of chest radiographs, but
computed tomography scanning is frequently necessary to
determine the exact location of the lead as well as the
anatomic structures affected [Hirschl 2007].

The optimal management of this clinical situation has
not been defined, and different strategies have been
proposed. It is important to define whether the lead must be
removed and to ascertain the best method for removal if it
is necessary. Conservative procedures would include the
fixation of the lead and transvenous implantation of another
ventricular lead in the right ventricular outflow tract to
ensure pacemaker function. Open-chest surgery offers more
safety for extracting the lead; however, surgical extraction is
an invasive procedure with associated risks and a longer
hospital stay.

The removal and repositioning of the perforated lead or the
implantation of a new one are less invasive than open-chest
surgery; however, these interventions should be performed
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Figure 2. Thorax computed tomography scans showing the ventricular lead perforating the right ventricle and the pericardium (left) and the lead’s tip in an

intercostal space (right).

Figure 3. Posteroanterior chest radiograph of the patient at discharge.
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with echocardiographic monitoring, general anesthesia, and
with a cardiac surgical backup [Selcuk 2006]. The method of
lead fixation may influence the therapeutic decision. Active-
fixation leads can be extracted transvenously with a low risk
of complications; however, tine leads often have bulky tips
that increase the risk of tissue damage during extraction.
Therefore, cutting the lead’s tips and posterior transvenous
extraction of the electrode are recommended.

In our patient, transvenous extraction was performed
uneventfully under echocardiographic monitoring, and the
lead produced good sensing/pacing values after it was reposi-
tioned in the right ventricle. Our decision to reposition the
lead was supported by our assessment that further migration
of the perforated lead could cause bleeding or structure
damage and of the relative risk of causing venous damage by
retracting a tined lead. Repositioning the lead allows these
risks to be avoided.

R E F E R E N C E S

Ellenbogen KA, Wood MA, Shepard RK. 2002. Delayed complications
following pacemaker implantation. Pacing Clin Electrophysiol 25:1155-8.

Hirschl DA, Jain VR, Spindola-Franco H, Gross JN, Haramati LB.
2007. Prevalence and characterization of asymptomatic pacemaker
and ICD lead perforation on CT. Pacing Clin Electrophysiol 
30:28-32.

Kiviniemi MS, Pirnes MA, Eränen JK, Kettunen RV, Hartikainen JE.
1999. Complications related to permanent pacemaker therapy. Pacing
Clin Electrophysiol 22:711-20.

Lopes LR, Brandão L, Carrageta M. 2007. Single-step transvenous
extraction of a passive fixation lead with delayed perforation of the right
ventricle. Europace 9:672-3.

Selcuk H, Selcuk MT, Maden O, et al. 2006. Uncomplicated heart and
lung perforation by a displaced ventricular pacemaker lead: a case report.
Pacing Clin Electrophysiol 29:429-30.



<<
  /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


