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Treatment strategies for aorta-right ventricular fistula
associated with aortic and/or mitral valve replacements:
a case report with a review of the literature
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We report a case of aorta-right ventricular fistula associated with aortic and mitral valve replacements. We considered it as a para-
valvular leakage. Aorta-right ventricular fistula is a very rare variant of paravalvular leakage. We discuss the aetiology, diagnosis, and

preventive and therapeutic options in the modern era.
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Streszczenie

Przedstawiamy przypadek pacjenta z przetoka miedzy aortg a prawa komora zwigzana z operacja wymiany zastawki aortalnej
i mitralnej. Byta ona rozpatrywana jako przeciek okotozastawkowy. Przetoka miedzy aorta a prawa komora jest bardzo rzadka odmia-
ng przecieku okotozastawkowego. Omawiamy jej etiologie, diagnostyke oraz obecne strategie zapobiegania i leczenia.

Stowa kluczowe: aorta, prawa komora, przetoka, ubytek okotozastawkowy

Introduction

Aorta-right ventricular (Ao-RV) fistulas are seen rarely.
Most of these cases are caused by sinus of Valsalva
rupture, endocarditis, and less frequently by trauma or are
associated with valve replacement [1, 2]. We report a case
of Ao-RV fistula associated with aortic and mitral valve
replacements and considered as a paravalvular leakage.

Case report

A 58-year-old male who had mechanical mitral and aortic
valves was admitted to our clinic with exertional dyspnoea
for 3 years. He was free of any illness rather than the previous
rheumatic heart disease. His admittance heart rate was
87 per minute, arterial blood pressure was 130/70 mmHg

and the body temperature was 36.7°C. Mechanical valve
sounds were audible and systolic and diastolic murmur was
heard at the precordial area. The rest of the physical
examinations were normal. Biochemical parameters were
all in normal ranges and the haemoglobin was 11.2 mg/dl.
The prothrombin time was 18 s and the international
normalized ratio (INR) was 1.3, which are in the ineffective
range. Electrocardiography showed normal sinus rhythm.
He was operated on for severe aortic and mitral stenosis
and mitral regurgitation, and the native valves were
replaced by bileaflet St. Jude mechanical valves (St. Jude
Medical Inc, Minneapolis, MN, USA) 3 years ago.
Transthoracic echocardiography (TTE) revealed normal
function of mechanical aortic and mitral valves, modest
impaired systolic left ventricle function (EF 40%), dilated
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right heart and enlarged hepatic veins. Colour Doppler
revealed an abnormal jet in the right ventricle (fig. 1). Then
CW Doppler revealed a systole-diastolic jet from the aorta
toward the right ventricular apex (fig. 2). So we decided
to perform transesophageal echocardiography (TEE) for
further investigation. TEE supported the aorta-right
ventricular fistula through a 20 x 8 mm, crescent, aortic
paravalvular defect (fig. 3). So we performed cardiac
catheterization to confirm the diagnosis and to investigate
the associated pathologies. Nothing apart from the large
aorta-right ventricular fistula was seen, nor was significant

Fig. 1. Aorta-right ventricular fistula jet by colour
Doppler from subcostal window

Ryc. 1. Przetoka miedzy aortg a prawg komorg
z widoczng falg przeptywu w badaniu metodqg
dopplera kolorowego w projekcji podmostkowej

+ Area 1.19 em2

Ci 5.08 cm
X gth 1.9 m
@ Length 0.794 cm

Pat. T: 37.0 °C
TEE T: 39.0 °C

Fig. 3. Aortic paravalvular defect is seen at the right
heart border of the mechanical valve annulus at
60° by transoesophageal echocardiography

Ryc. 3. Ubytek okotozastawkowy zastawki aortal-
nej widoczny na granicy prawokomorowej piers-
cienia zastawki mechanicznej pod kgtem 60°
w badaniu echokardiograficznym przezprzetykowym
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coronary artery disease observed (fig. 4). We recommended
him percutaneous closure of the fistula but he refused this
option as well as the re-do operation, after optimizing his
medical therapy he was discharged. Unfortunately he died
at the ninth month of the follow-up.

Discussion

Aorta-RV fistulas are seen infrequently, and limited
cases have been reported caused by valve replacement [2-
6]. latrogenic injury of the septum, aggressive debridement
of the annulus and inappropriate suturing of the

Fig. 2. Systole-diastolic jet by CW Doppler from sub-
costal window
Ryc. 2. Skurczowo-rozkurczowa fala przeptywu
w badaniu dopplerowskim fali ciggtej w projekc;i
podmostkowej

Fistula

Fig. 4. Aorta-right ventricular fistula is seen in the aor-
tography from left anterior oblique view

Ryc. 4. Przetoka miedzy aortq a prawg komorq wi-
doczna w aortografii w projekcji przeclniej skosnej lewej
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mechanical valve onto the membranous portion of the
ventricular septum may cause the fistula. Also primary
suture failure (dehiscence) and infective endocarditis
associated paravalvular leakages (PVL) may be seen [5].
Intraoperative TEE may reduce the risk of PVL, by
identifying residual leaks for the surgeon to address before
chest closure [7].

Presentation of aorta-RV fistulas is diverse in the
aetiology, size and acute or chronic nature of the fistula.
Fever may be seen in the infective states. Right heart
failure may be seen in chronic phases due to RV pressure
and volume overloads. Left ventricular dilatation and failure
may be seen due to high output as well as in the patent
ductus arteriosus or peripheral A-V fistulas [8]. Diastolic
murmur may be heard in patients with native valves but
metallic sounds of the mechanical valves may mask it. High
gradients may be observed across the mechanical valves
due to the high output states in the echocardiography.
Anaemia, icterus and elevated lactate dehydrogenize level
may be found because of the haemolysis [2, 9]. Diagnosis
may be an incidental finding by the evaluation of left/right
heart failure or routine follow-up by TTE. Once the clinician
becomes suspicious of it, the diagnosis may need special
attention and awareness [3]. Confirmation of the diagnosis
may be done by catheterization, cardiac magnetic
resonance or multi-slice computerized tomography.

The decision for the therapy is made depending on the
size and clinical characteristics of the patient. Haemolytic
anaemia, pulmonary hypertension, and right and/or left
heart failure are the indications for treatment of the fistula.
Aorta-RV fistulas and other paravalvular leakages are,
conventionally, treated by open heart surgery. Experiences
are limited for surgical treatment due to the infrequency
of the disease. Post-operative fistulas such as paravalvular
leakages have more risk due to the possible associated
cardiovascular morbidities such as depressed ventricular
function, pulmonary hypertension so the re-do operation
[2]. Percutaneous transcatheter is a novel choice for therapy
but experiences are also limited like the surgical choice. It
was applied by several physicians with different devices
including a coil [9], Amplatzer duct occluder [6], Amplatzer
atrial septal occluder [10], Amplatzer muscular ventricular
septal defect occluder [11] and Amplatzer vascular plug [12].
Most of these applications were successful although
complications were also reported [13, 14].

Conclusions

Paravalvular leakage is an important and sometimes
devastating complication of mechanical valve replacement.
Avoiding PVL is simpler than the treatment. Generalization

184

of the intra-operative TEE application to all valve
replacement and other intra-cardiac repairs is the
cornerstone of prevention of PVL

Acknowledgements

The authors do not report any conflict of interest
regarding this work.

References

-

Edwards JE, Burchell HB. The pathological anatomy of deficiencies
between the aortic root and the heart, including aortic sinus
aneurysms. Thorax 1957; 12: 125-139.

. Miller DL, Morris JJ, Schaff HV, et al. Reoperation for aortic valve

periprosthetic leakage: identification of patients at risk and results

of operation. J Heart Valve Dis 1995; 4: 160-165.

Cay S, Tufekcioglu O, Ozturk S. A rare complication of aortic valve

replacement surgery- aorta-right ventricular fistula: an evaluation

with real-time multiplane echocardiography. Anadolu Kardiyol Derg

2007; 7: 240-241.

.Roy D, Saba S, Grinberg |. Aorto-right ventricular fistula: a late
complication of aortic valve replacement. Tex Heart Inst J 1999;
26: 140-142.

. Lorenz J, Reddy CVR, Khan R, et al. Aorto-right ventricular shunt
following aortic valve replacement. Chest 1983; 83: 922-925.

. Dussaillant GR, Romero L, Ramirez A, et al. Successful

percutaneous closure of paraprosthetic aorto-right ventricular leak

using the Amplatzer duct occluder. Catheter Cardiovasc Interv

2006; 67: 976-980.

Shapira Y, Vaturi M, Weisenberg DE. Impact of intraoperative

transesophageal echocardiography in patients undergoing valve

replacement. Ann Thorac Surg 2004; 78: 579-583.

Samuels LE, Kaufman MS, Rodriguez-Vega J, et al. Diagnosis and

management of traumatic aorto-right ventricular fistulas. Ann

Thorac Surg 1998; 65: 288-292.

Moscucci M, Deeb GM, Bach D, et al. Coil embolization of

a periprosthetic mitral valve leak associated with severe hemolytic

anemia. Circulation 2001; 104: E85-E86.

10. Phillips SA, Thompson A, Abu-Halimah A, et al. Percutaneous
closure of aortic prosthetic paravalvular regurgitation with two
amplatzer septal occluders. Anesth Analg 2009; 108: 437-8.
Nikolic A, Schranz D, Hristov N, et al. Amplatzer occlusion of
paravalvular leak of mitral mechanical prosthesis following
a reoperation for thrombosed mitral mechanical prosthesis. Interact
Cardiovasc Thorac Surg 2008; 7: 941-942.

. Nietlispach F, Johnson M, Moss RR. Transcatheter closure of
paravalvular defects using a purpose-specific occluder. JACC
Cardiovasc Interv 2010; 3: 759-765.

. Yuan SM, Shinfeld A, Raanani E. Displacement of the Amplatzer
occluder device from the mitral paraprosthetic leak. Interact
Cardiovasc Thorac Surg 2008; 7: 1131-1133.

14. Brilakis ES, Collins LJ, Obel O, et al. Mechanical valve dysfunction

after percutaneous perimitral leak closure: salvage by

percutaneous occluder retrieval. Catheter Cardiovasc Interv 2010;

75: 876-881.

N

w

N

v

o)}

~N

o

\0

11

—

1

N

1

w

Postepy w Kardiologii Interwencyjnej 2011; 7, 2 (24)




<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /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 0.40
    /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /POL <>
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


