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ABSTRACT

We present the case of a diabetic gentleman who was 
admitted to the hospital with an infected right foot. Swabs 
were positive for Staphylococcus aureus and Pseudomonas aerugi-
nosa. His right big toe was amputated. Postoperatively, the 
patient experienced recurrent episodes of chest pain. He 
was therefore transferred to the coronary care unit, where 
he deteriorated rapidly. The patient was subsequently trans-
ferred to intensive care. Transthoracic and transesophageal 
echocardiograms revealed evidence of aortic dissection, but 
this fi nding was not confi rmed in a computed tomography 
scan. The patient subsequently experienced cardiac arrest and 
died. The postmortem examination revealed no aortic dissec-
tion but did show a vegetation on the mitral valve with a fi s-
tula that tracked into a ruptured epicardium.

INTRODUCTION

Infective endocarditis (IE) was fi rst described by Sir Wil-
liam Osler during his Gulstonian Lectures, which were deliv-
ered at the Royal College of Physicians in 1885. Although 
most commonly associated with a disease process involving the 
native valve leafl ets, IE may also affect the chordae, the myo-
cardium, and implanted shunts, valves, and conduits. Perian-
nular extension of the infection into the adjacent myocardium 
is a serious complication associated with increased patient 
mortality; it therefore predisposes a patient to a greater need 
for surgical intervention. Tissue necrosis and pyogenesis may 
lead to the formation of an abscess cavity. The weakened and 
necrotic myocardial tissue may come under increased pres-
sure from an expanding space-occupying lesion and rupture, 
thereby creating fi stulous communications.

Periannular extension of IE occurs in approximately 10% 
to 40% of native valve IE cases and is more commonly seen 
in the aortic position [Graupner 2002]. Echocardiography, 

particularly transesophageal echocardiography (TEE), is 
the preferred investigation modality for valvular infections 
[Kang 2009].

CASE REPORT

A 67-year-old man was initially transferred to the vascu-
lar unit of our hospital with a 2-month history of a poorly 
managed infected right foot. He was known to have non–
insulin-dependent diabetes with poorly controlled glucose 
levels (hemoglobin A1c value of 10.9% on arrival). His 
medical history also included hypertension, osteoarthritis, 
and being an ex-smoker. Swabs from the infected toe were 
positive for Staphylococcus aureus and Pseudomonas aeruginosa. 
His complete blood count showed an elevated white cell 
count (16 × 103/μL) but was otherwise unremarkable. His 
C-reactive protein serum level was also elevated (235 mg/L). 
The patient was commenced on 2 g fl ucloxacillin adminis-
tered intravenously over 6 hours and 500 mg ciprofl oxacin 
administered orally every 12 hours. He subsequently under-
went debridement and amputation of his right big toe. There 
were no immediate postsurgical events.

Postoperatively on the surgical ward, the patient was con-
tinued on the same antibiotic regimen, and daily dressings 
were administered. Three days after the amputation, the 
patient experienced 2 episodes of chest pain overnight, with 
radiation to the jaw. These episodes were accompanied by 
small decreases in blood pressure. No electrocardiographic 
changes were noted. The patient’s condition was managed 
with aspirin, fl uids, and analgesia. The next morning, the 
patient experienced a third episode of chest pain, along with 
hypotension and hypoxia. He was afebrile but was short of 
breath, with a blood pressure of 70/50 mm Hg and an oxygen 
saturation of 62% on room air. There were no electrocardio-
graphic changes, and the troponin I concentration was not 
elevated. The patient’s chest radiograph was normal on initial 
admission. He was transferred to the coronary care unit with 
a provisional diagnosis of postoperative myocardial ischemia. 
Dopamine and heparin infusions were commenced. The 
intensive care unit (ICU) team became involved, and a repeat 
chest radiograph showed a widened mediastinum (Figure 1).

The patient deteriorated further later that morning. He was 
then intubated and transferred to the ICU with a suspicion of 
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acute aortic dissection. A transthoracic echocardiogram per-
formed prior to transfer revealed a suspicious dissection fl ap 
in the ascending aorta (Figure 2). The cardiothoracic unit was 
then consulted; hence, we became involved in the patient’s 
care.

In the ICU, the patient was stabilized with a noradrenaline 
infusion. Once stable, he underwent a computed tomography 
(CT) scan of his chest and abdomen. No aortic dissection was 
found, but there were bilateral pleural effusions and a mild 
pericardial effusion (Figure 3).

Bilateral intercostal drains were inserted, and serosan-
guinous fl uid was drained. A subsequent diagnostic pericar-
diocentesis procedure further revealed turbid bloodstained 
fl uid, a culture of which revealed infection by S aureus. A sub-
sequent urgent TEE evaluation again revealed a suspicious 

dissection fl ap in the ascending aorta (Figure 4). Color Dop-
pler studies were done but did not show a clear fl ow within 
the suspected aortic intimal fl ap area. This fi nding added to 
the confusion regarding reaching a defi nitive diagnosis.

By the early afternoon, the patient was still clinically and 
hemodynamically stable with ICU support. Because of the 
discrepancy between the echocardiography and CT results, a 
decision was made to perform a magnetic resonance imaging 
(MRI) evaluation to clarify the suspicion that an aortic dissec-
tion had occurred. In the MRI unit, the patient experienced 

Figure 1. Chest radiograph showing a widened mediastinum.

Figure 3. A computed tomography scan of the thorax did not reveal any 
obvious aortic dissection. Note bilateral pleural effusions.

Figure 2. Transthoracic echocardiogram showing the suspicious dissec-
tion fl ap on the ascending aorta. AO indicates ascending aorta.

Figure 4. Transesophageal echocardiography scan, again revealing the 
suspicious fl ap on the ascending aorta. AO indicates ascending aorta.
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an acute cardiac tamponade. We inserted a pigtail cardiocen-
tesis catheter, which drained 800 mL of blood.

The patient then experienced cardiac arrest. Cardiopul-
monary resuscitation was commenced, but the patient unfor-
tunately did not survive. A postmortem examination revealed 
severe pericarditis and a vegetation on the mitral valve that 
connected to a fi stula tract extending to the epicardium, 
which had then ruptured and bled (Figure 5). There was no 
aortic dissection.

DISCUSSION

Intracardiac fi stulae are uncommon conditions of the heart. 
Known causes include congenital causes, trauma (penetrating 
or blunt), myocardial infarction, tumor, an iatrogenic cause, 
and, as in this case, infection. The incidence of IE is estimated 
to be 4 in 100,000 patient-years [Mylonakis 2001]. One study 
found that fi stulae occurred in 8.5% of IE cases, all of which 
had perivalvular involvement [Baumgartner 2000].

The most common causative organism in IE is Streptococ-
cus, followed by Staphylococcus, especially S aureus [Tak 2002]. 
Staphylococci strains are usually more virulent, however, 
and so have a higher propensity to cause perivalvular abscess 
and fi stula formation [Baumgartner 2000; Anguera 2005]. 
Other organisms that should be considered are the HACEK 
group of bacteria (Haemophilus, Actinobacillus, Cardiobacte-
rium, Eikenella, and Kingella). This group of fastidious gram-
negative bacilli shows limited proliferation under conven-
tional culture conditions [Lester 2007].

IE complicated by fi stula formation can present in differ-
ent clinical settings, depending on the site of communication. 
Refractory heart failure appears to be a consistent clinical pic-
ture [Ananthasubramanium 2005]. Another clinical feature 
that should alert the physician to the possibility of periannular 
complications is the occurrence of electrical-conduction dis-
turbances, such as atrioventricular block or a newly developed 
bundle branch block. In fact, electrocardiogram evidence of 

a newly developed atrioventricular block has an 88% positive 
predictive value for abscess formation [Graupner 2002]; how-
ever, clinical features are usually diffi cult to interpret.

A defi nitive diagnosis from imaging is therefore neces-
sary. TEE is a superior method of investigation for detect-
ing endocarditis vegetations. The literature generally reports 
sensitivity values ranging from 85% to 100% [Shapiro 1994; 
Reynolds 2003; Lester 2007]; however, the specifi city of TEE 
evaluation may not be suffi ciently high for differentiating 
septic vegetations from aseptic vegetations, such as Libman-
Sacks [Evangelista 2004]. The specifi city has been recorded 
to be approximately 88% to 100% [Ryan 2000]. For detecting 
perivalvular abscesses, TEE has a sensitivity and specifi city 
of 87% and 95%, respectively [Daniel 1991]. With continu-
ous wave Doppler, communications within the heart can be 
discerned [Shanwise 1996]. In the present case, the suspicious 
fl ap may have been the proximal end of the mitro-epicardial 
fi stula; however, abscesses and their complications on the 
mitral valve are more diffi cult to detect than those involving 
the aortic valve (57% versus 86%) [Daniel 1991].

IE is mainly treated medically. The principal indications for 
surgical intervention include heart failure, a poorly controlled 
infection, embolisms, large vegetations, perivalvar extension, 
valvar obstruction, and an unstable prosthesis [Delahaye 
2004]. If a fi stula is diagnosed, surgical repair should be con-
sidered. Such surgery includes simple closure or patch repair 
with either pericardium or synthetic materials. The choice 
of technique is usually made intraoperatively, depending on 
the site of damage [Anguera 2005]. Valve replacement may 
occasionally be required.

This report illustrates the diffi culty in interpreting a mitral 
perivalvular fi stula and the limitations of TEE in detecting 
low-pressure fl ows, as through the mitral valve.

ACKNOWLEDGMENT

The authors thank Susan Wright, clinical photographer, 
for her contribution to the preparation of this report.

REFERENCES

Ananthasubramanium K. 2005. Clinical and echocardiographic features 
of aorto-atrial fi stulas. Cardiovascular Ultrasound 3:1.

Anguera I, Miro JM, Vilacosta I, et al. 2005. Aorto-cavitary fi stulous tract 
formation in infective endocarditis: clinical and endocardiographic fea-
tures of 76 cases and risk factors for mortality. Eur Heart J 26:288-97.

Baumgartner FJ, Omari BO, Robertson JM, et al. 2000. Annular abscesses 
in surgical endocarditis: anatomic, clinical, and operative features. Ann 
Thorac Surg 70:442-7.

Daniel WG, Mügge A, Martin RP, et al. 1991. Improvement in the 
diagnosis of abscesses associated with endocarditis by transesophageal 
echocardiography. N Engl J Med 324:795-800.

Delahaye F, Celard M, Roth O, de Gevigney G. 2004. Indications and 
optimal timing for surgery in infective endocarditis. Heart 90:618-20.

Evangelista A, Gonzalez-Alujas MT. 2004. Echocardiography in infec-
tive endocarditis. Heart 90:614-7.

Graupner C, Vilacosta I, SanRomán J, et al. 2002. Periannular extension 

Figure 5. Autopsy specimen of the heart showing the fi stula tract from 
the mitral valve (MV) to the epicardium.



Intracardiac Fistulae: A Complication of Infective Endocarditis—Alizzi et al

E325© 2011 Forum Multimedia Publishing, LLC

of infective endocarditis. J Am Coll Cardiol 39:1204-11.

Kang N, Wan S, Ng CS, Underwood MJ. 2009. Periannular extension of 
infective endocarditis. Ann Thorac Cardiovasc Surg 15:74-81.

Lester SJ, Wilansky S. 2007. Endocarditis and associated complications. 
Crit Care Med 35(suppl):S384-91.

Mylonakis E, Calderwood SB. 2001. Infective endocarditis in adults. N 
Engl J Med 345:1318-30.

Reynolds HR, Jagen MA, Tunick PA, Kronzon I. 2003. Sensitivity of 
transthoracic versus transesophageal echocardiography for the detection 
of native valve vegetations in the modern era. J Am Soc Echocardiogr 
16:67-70.

Ryan EW, Bolger AF. 2000. Transesophageal echocardiography (TEE) in 
the evaluation of infective endocarditis. Cardiol Clin 18:773-87.

Shanwise JS, Martin RP. 1996. Assessment of endocarditis and associated 
complications with transesophageal echocardiography. Crit Care Clin 
12:411-27.

Shapiro SM, Young E, De Guzman S, et al. 1994. Transesophageal 
echocardiography in diagnosis of infective endocarditis. Chest 105:377-
82.

Tak T, Reed KD, Haselby RC, McCauley CS Jr, Shukla SK. 2002. An 
update on the epidemiology, pathogenesis and management of infective 
endocarditis with emphasis on Staphylococcus aureus. WMJ 101:24-33.



<<
  /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


