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Abstract
We describe spontaneous rupture of a congenital left ventricular (LV) aneurysm with subsequent tamponade and cardiac arrest in
a 4-year-old male with staphylococcal septicemia. Emergency resuscitation, thoracotomy, and oversewing were successfully
undertaken in the pediatric intensive care unit. There was complete cardiovascular recovery without adverse neurodevelopmen-
tal sequelae. This article details the difficulties in determining the etiology of ventricular aneurysms but highlights the importance
of attempting to do so, particularly in distinguishing between congenital and acquired forms. Congenital aneurysms are usually a
stable pathology; mycotic aneurysms are not and should be managed emergently, as survival after rupture is rare.
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Case Report

A previously healthy 4-year-old male was transferred from the

Cook Islands to a tertiary children’s hospital in Auckland, New

Zealand, for treatment of staphylococcal septicemia. For a

month, he had been managed with antibiotic treatment of tibial

osteomyelitis involving the left knee and extensive cavitating

pneumonia. Both arthroscopic washings and peripheral blood

cultures were positive for Staphylococcus aureus.

Transthoracic echocardiography (TTE) revealed a large

aneurysm arising from the left ventricle (LV; Figure 1). A com-

puted tomogram (CT) was requested to identify whether there

was involvement of the coronaries and this demonstrated LV

dilatation with normal function. There was a 59-mm diameter

thin-walled aneurysm, with paradoxical motion, arising from

the diagonal surface of the LV cavity, with a 6.1 mm commu-

nication (Figure 2). This was separated from the left anterior

descending and major diagonal coronary arteries. There was

no evidence of intraluminal debris or thrombus and no pericar-

dial abnormality apart from a very small simple effusion.

Motion and contrast enhancement of the myocardium directly

adjacent to the neck of the aneurysm was normal.

Lack of radiological evidence of local inflammation sug-

gested a congenital ventricular aneurysm rather than an acute

mycotic or false aneurysm. However, it was recognized that

coinfection of a preexisting congenital lesion could not be

excluded.

The LV dilatation indicated significant volume overload due

to the aneurysm. Despite the concerns of rupture, the child was

not taken immediately for surgery due to the severity of his

pneumonia. It was decided that his condition be optimized in

the pediatric intensive care unit prior to surgical repair (PICU).

On day 2, after admission to PICU, there was an acute dete-

rioration with profound bradycardia and hypotension and sub-

sequent cardiac arrest. Cardiac tamponade was suspected and

an emergency thoracotomy performed in the PICU. Extensive

blood was evacuated from the pericardial space, a hole in the

LV aneurysm was identified, and hemorrhage was controlled

with digital compression of the aneurysm sac against the
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Abbreviations and Acronyms

CT computed tomogram
ECMO extracorporeal membrane oxygenation
LV left ventricular
PICU Paediatric Intensive Care Unit
TTE transthoracic echocardiography

sternum while simultaneously applying internal cardiac mas-

sage. A second surgeon instituted cardiopulmonary bypass via

a midline sternotomy. The communication between the aneur-

ysm and the left ventricular cavity was oversewn directly. The

sac was observed to be thin walled, with minimal inflammation

consistent with a congenital aneurysm, as opposed to a mycotic

or false aneurysm. The aneurysm was not resected and no spe-

cimen could be sent for histopathology.

Total duration of cardiac arrest was approximately 100 min-

utes and ventricular function appeared poor before going on

with bypass. The patient was electively placed on extracorpor-

eal membrane oxygenation (ECMO) via an open sternum, and

moderate hypothermia (34�C) was maintained for 48 hours to

enhance neuroprotection.

The patient was separated from ECMO uneventfully on

day 3 and chest closure was delayed until day 5 because of

tissue edema. He was extubated onto BiPAP (bi-level posi-

tive airway pressure) on day 7 but required a prolonged

period of noninvasive ventilatory support as a result of exten-

sive cavitating staphylococcal pneumonia. He spent a total of

56 days in the PICU as a result of pulmonary disease, before

being transferred to the ward. Review after discharge by the

pediatric developmental service revealed normal fine and

gross motor skills, age-appropriate intellect, problem-

solving capabilities, behavior, and social skills. The TTE at

day 90 demonstrated normal left ventricular size and

function.

Discussion

Congenital ventricular diverticula and aneurysms are rare in

children and present considerable diagnostic problems. Etiol-

ogy has, however, important implications for management.1

False aneurysms have a high rate of rupture, whereas true

and congenital aneurysms do not and may usually be managed

expectantly. Congenital ventricular aneurysms associated with

complications such as arrhythmia and cardiac failure suggest

instability and are best treated surgically.1 Mycotic aneurysms

have a high rate of rupture, and surgery should also be per-

formed early.2,3 Overall, unstable pathologies have a high risk

of rupture and survival from this is rare.4

Histopathological examination reveals congenital ventricu-

lar diverticula to be characterized by synchronous contractility

within the 3 myocardial layers.5 Congenital ventricular aneur-

ysms are characterized by fibrotic tissue with akinesis or para-

doxical systolic motion of the aneurysm sac and a variable size

connection to the ventricle.5,6 Coexisting heart or midline thor-

acoabdominal defects are absent.1,6 The prognosis for children

with such lesions is variable. A case series of 18 children

undertaken by Hamaoka et al observed only 1 child requiring

surgical intervention for intractable arrhythmias, and all others

having no detectable progression over time.

In this case, the absence of markers of inflammation on ima-

ging was consistent with a congenital aneurysm. Congenital

etiology was also suggested by normal motion and contrast

enhancement of the myocardium at the entrance and the thick-

walled nature of the aneurysm. However, a mycotic aneurysm

or secondary infection of a congenital aneurysm could not be

excluded. Unfortunately, the aneurysm ruptured before it could

be repaired, the cause of which is unknown. It is possible that the

increased cardiac output secondary to severe sepsis may have

Figure 2. Volume-rendered three dimensional study of the aneurysm
arising from the left ventricle (LV) apex, clearly separate from the left
anterior descending and major diagonal coronary arteries.

Figure 1. Echocardiography illustrating flow of blood from the left
ventricle (LV) into the aneurysm (X) via a narrow communication.
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increased aneurysmal shearing forces and caused rapid disten-

sion and enlargement of the aneurysm sac. Secondary infection

may also have weakened the wall of the aneurysm.

Beare et al reported the first case of a false LV aneur-

ysm3 in 1967. The aneurysm occurred in a child with osteo-

myelitis of the femur. The aneurysm was considered

mycotic as it appeared in an area of previously normal myo-

cardium with 3 small communications to the LV cavity. The

aneurysm was repaired during a period of clinical stability.

Pathological examination revealed no inflammatory tissue

or cardiac muscle. Children rarely survive rupture of an

LV aneurysm completely unscathed. Westaby et al reported

the case of a 15-year-old girl with staphylococcal endocar-

ditis who developed a mycotic aneurysm after emergency

mitral valve repair. The aneurysm subsequently ruptured

causing tamponade.7 This aneurysm was not considered

reparable due to the involvement of the circumflex artery

and was managed expectantly using a left ventricular assist

device to allow LV unloading and scar tissue development.8

Cardiac function remained suboptimal after this episode but

neurological function was not documented in the report.

In summary, this case report illustrates the difficulty in

timing the surgical intervention when an aneurysm is

detected in the context of severe systemic infection. Elucidat-

ing the etiology of the aneurysm is not easy but, in this case,

the radiological diagnosis suggesting congenital etiology

possibly led to a false sense of security. Any sign of cardio-

vascular instability warrants cardiosurgical intervention plan-

ning. Radiological evidence of mycoses, such as abnormal

contrast enhancement, should expedite surgical management.

A diagnosis of mycotic aneurysm would have been an indi-

cation for urgent surgical intervention despite the respiratory

infection. We believe that the most likely etiology of the

lesion was congenital and that the combination of severe

sepsis and LV aneurysm (of any cause) lowers the threshold

for immediate surgical repair.

Acknowledgments

The authors wish to thank Dr Brent McSharry (pediatric intensivist)

for expert opinion and advice.

Declaration of Conflicting Interests

The author(s) declared no conflicts of interest with respect to the

research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-

ship, and/or publication of this article.

References

1. Marijon E, Ou P, Fermont L, et al. Diagnosis and outcome in

congenital ventricular diverticulum and aneurysm. J Thoracic

Cardiovasc Surg. 2006;131(2): 433-437.

2. Bayer AS, Bolger AF, Taubert KA, et al. Diagnosis and manage-

ment of infective endocarditis and its complications. Circulation.

1998;98(25): 2936-2948.

3. Beare MS. Mycotic aneurysm of the left ventricle. Thorax. 1967;

22(1): 70-72.

4. Hajj-Chahine J, Tomasi J, Haddad F. Cardiac tamponade as an

unusual manifestation of infective endocarditis. J Cardiac Surg.

2010;25(2): 165-167.

5. Krasemann T, Gehrman J, Fenge H, Debus V, Loeser H, Vogt J.

Ventricular aneurysm or diverticulum? Clinical differential diag-

nosis. Paediatr Cardiol. 2001;22(5): 409-411.

6. Hamaoka K, Onaka M, Tanaka T, Onouchi Z. Congenital ventricu-

lar aneurysm and diverticulum in children. Paediatr Cardiol. 1987;

8(3): 169-175.

7. Westaby S, Mehta V, Flynn F, Wilson N. Mechanical left ventricu-

lar unloading to prevent recurrent myocardial rupture. J Thorac

Cardiovasc Surg. 2010;140(1): e16-e17.

8. Bentham J, Wilson N, Westaby S. Mycotic aneurysm of the left

ventricle. Paediatr Cardiol. 2010;31(5): 747-748.

Negus et al 527

 at The University of Melbourne Libraries on September 7, 2015pch.sagepub.comDownloaded from 

http://pch.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


