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Iatrogenic left ventricular-right atrial
communication after tricuspid annuloplasty;
a case report
Eiki Tayama*, Yukihiro Tomita, Ken-ichi Imasaka and Takanori Kono
Abstract

A 75-year-old man (Asian, Japanese) was readmitted for examination of a heart murmur and haemolytic anemia
3 months after mitral valve and tricuspid annuloplasties and coronary artery bypass. A new systolic murmur was
heard, and echocardiography showed a high-velocity jet originating from the left ventricular outflow tract and
extending to the right atrium, a small defect between the left ventricle and the right atrium. No periprosthetic leaks
were found in the mitral position. We judged that surgical repair of the defect was essential to treat mechanical
haemolysis. At operation, we found a communication (3 mm in diameter) just beneath the detached prosthetic
ring at the anteroseptal commissure of the tricuspid valve. After partially removing the tricuspid ring from the
anteroseptal commissure area, the defect was closed using a single mattress suture with pledget. In this case, the
tricuspid annuloplasty stitch in the atrioventricular region was probably placed on the membranous septum rather
than on the tricuspid annulus. A tear then occurred in the atrioventricular membranous septum, leading to left
ventricular–right atrial communication.
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Background
Acquired left ventricular-right atrial (LV-RA) communica-
tion following aortic or mitral valve replacement is reported
to occur infrequently [1-6], but LV-RA communication can
also result from tricuspid annuloplasty (TAP) [7,8]. We
present a case of iatrogenic LV-RA communication associ-
ated with TAP with a rigid prosthetic ring.
Case presentation
A 75-year-old man (Asian, Japanese) was admitted to our
hospital for examination of a heart murmur and haemo-
lytic anemia. The patient had a history of mitral valve
annuloplasty with a Carpentier-Edwards Physio II Annulo-
plasty Ring, 30-mm (Edwards Lifesciences Corp., Irvine,
CA, USA), TAP with a rigid prosthetic ring (Edwards MC3

Tricuspid Annuloplasty Ring, 32 mm; Edwards Life-
sciences Corp, Irvine, CA, USA), and coronary artery by-
pass 3 months previously. At the initial operation, no
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debridement of the mitral annulus had been performed in
the posteromedial commissure or vicinity. Postoperative
echocardiography performed 1 month after the operation
showed no mitral regurgitation and trace tricuspid
regurgitation.
On admission, a high-pitched pansystolic murmur was

audible along the left sternal border. Laboratory studies
showed decreased haemoglobin (6.7 g/dL), elevated
serum lactate dehydrogenase (2,211I U/L), and fragmen-
tation of red blood cells. Echocardiography showed a
high-velocity jet originating from the LV outflow tract and
extending to the RA along the tricuspid valve leaflet
through a small defect (Figure 1). However, no leaks were
detected in the mitral position. Cardiac catheterization
and left ventriculography confirmed LV-RA communica-
tion. We judged that surgical repair of the LV-RA commu-
nication was essential to treat mechanical haemolysis,
regardless shunt amount.
At operation, the patient was noted to have a commu-

nication just beneath the detached prosthetic ring at the
anteroseptal commissure of the tricuspid valve, and a jet
of bright red blood entering the right atrium through
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Figure 1 Preoperative echocardiography showing a high-velocity
jet (arrow) originating from the left ventricular outflow tract and
extending to the right atrium along the tricuspid valve leaflet.
LA: left atrium; LV: left ventricle; RA: right atrium; RV: right ventricle;
TV, tricuspid valve.

Figure 2 Operative findings. After partially removing the detached
rigid tricuspid annuloplasty ring, a 3 mm defect was found in the
atrial septum close to anteroseptal commissure of the tricuspid
annulus. Bright red blood entering the right atrium through this
defect from the left ventricle.
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the defect (Figure 2). Two previous TAP mattress su-
tures were removed, and the detached rigid TAP ring
was then cut and removed 1 cm from left-side edge of
the ring. A 3-mm defect was found in the atrial septum
adjacent to the tricuspid annulus. The defect was
repaired with a pledgeted mattress suture of 2-0 polyes-
ter (Nespolene, Alfresa Pharma Co., Tokyo, Japan) by
passing the needle from the right ventricle to the right
atrium posterior to the tricuspid valve. In addition, the
uncovered cut edge of the TAP ring was covered with a
pledgeted mattress suture of 4-0 polypropylene (Pro-
lene™, Ethicon Endo-Surgery, Inc., Blue Ash, OH, USA).
The remaining section of the ring was left in place. In-
traoperative transesophageal echocardiography showed
no residual LV-RA shunt. The patient has been asymp-
tomatic for more than 10 months after the operation,
with trivial tricuspid valve regurgitation and no signs of
residual left-to-right shunt or haemolysis.

Discussion
LV-RA communication has been noted to occur rarely
after aortic or mitral valve replacement [1-6]. While
these procedures, extended debridement of annular
calcifications in the posteromedial commissure and its
vicinity may lead to membranous septum injury and LV-
RA communication [1,2]. However, no annular debride-
ment in these areas had been performed in our patient.
Furthermore, the location of the communication in this
case differed from that of LV-RA communication follow-
ing mitral surgery, in which case the location of the de-
fect is usually at the base of the septal tricuspid leaflet
near the coronary sinus.
Iatrogenic LV-RA communication caused by TAP su-

turing has been also reported, but it is extremely rare
[7,8]. Anatomically, the line of attachment of the septal
leaflet of the tricuspid valve crosses the membranous
septum, dividing it into an anterior interventricular por-
tion, which lies between the ventricles, and a posterior
atrioventricular portion, which lies between the left ven-
tricle and right atrium. In addition, the position of the
mitral annulus is slightly more cephalad than that of the
tricuspid valve. Trauma to the membranous septum
could therefore result in either a ventricular septal defect
or an LV-RA communication. According to Aoyagi
et al., if a mattress suture for TAP is inserted into the
atrioventricular portion of the membranous septum ra-
ther than the tricuspid annulus at the anteroseptal com-
missure of the tricuspid valve, dehiscence of the ring
and creation of a tear of the atrioventricular membran-
ous septum may occur [7]. We speculated that a similar
phenomenon had occurred in our case. Interestingly, all
previously reported LV-RA communication after TAP,
including the present case, used a rigid ring [7,8], sug-
gesting that strong tension around the tricuspid annulus
associated with a rigid ring may lead to increased risk
for LV-RA communication.
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Conclusion
We report a rare case of iatrogenic LV-RA communica-
tion occurring after TAP with a rigid prosthetic ring. We
emphasize that LV-RA communication is associated not
only with aortic or mitral valve replacement, but also
with TAP.
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Written informed consent was obtained from the patient
for publication of this Case Report and any accompany-
ing images. A copy of the written consent is available for
review by the Editorial-in-Chief of this journal.

Abbreviations
LV-RA: Left ventricular-right atrial; TAP: Tricuspid annuloplasty.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
ET wrote the draft of the manuscript. YT performed literature review. KI and
TK obtained the data and written consent. All authors have read and
approved the final manuscript.

Acknowledgement
We greatly appreciate the staffs of Clinical Laboratories, Kyushu Medical Center.

Received: 31 March 2014 Accepted: 16 June 2014
Published: 18 June 2014

References
1. Seabra-Gomes R, Ross DN, Gonzalez-Lavin L: Iatrogenic left ventricular–right

atrial fistula following mitral valve replacement. Thorax 1973, 28:235–241.
2. Marsten JL, Hildner FJ: Left ventricular–right atrial communication

following valve replacement. J Thorac Cardiovasc Surg 1969, 58:588–591.
3. Jackson DH, Murphy GW, Stewart S, DeWeese JA, Schreiner BF: Delayed

appearance of left-to right shunt following aortic valve replacement.
Report of two cases. Chest 1979, 75:184–186.

4. Galbraith JE, Murphy ML, Read RC, Williams GD, Morris WD: Left
ventricular–right atrial shunt. An unusual cause of hemodynamic
deterioration following aortic valve surgery. J Thorac Cardiovasc Surg
1976, 71:383–385.

5. Silverman NA, Sethi GK, Scott SM: Acquired left ventricular–right atrial fistula
following aortic valve replacement. Ann Thorac Surg 1980, 30:482–486.

6. Benisty J, Roller M, Sahar G, Paz R, Vidne B, Sagie A: Iatrogenic left
ventricular–right atrial fistula following mitral valve replacement and
tricuspid annuloplasty: diagnosis by transthoracic and transesophageal
echocardiography. J Heart Valve Dis 2000, 9:732–735.

7. Aoyagi S, Arinaga K, Oda T, Hori H: Left ventricular–right atrial communication
following tricuspid annuloplasty. Eur J Cardiothorac Surg 2008, 34:680–681.

8. Dadkhah R, Friart A, Leclerc JL, Moreels M, Haberman D, Lienart F:
Uncommon acquired Gerbode defect (left ventricular to right atrial
communication) following a tricuspid annuloplasty without concomitant
mitral surgery. Eur J Echocardiogr 2009, 10:579–581.

doi:10.1186/1749-8090-9-104
Cite this article as: Tayama et al.: Iatrogenic left ventricular-right atrial
communication after tricuspid annuloplasty; a case report. Journal of
Cardiothoracic Surgery 2014 9:104.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Case presentation
	Discussion

	Conclusion
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgement
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


