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Severe traumatic tricuspid insufficiency detected 10 years
after blunt chest trauma
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Sirs:

A 29 years old male patient was found to have a systolic

murmur on a routine medical examination. He was referred

to a cardiologist for trans-thoracic echocardiography

(TTE), which revealed a severe insufficiency of the tri-

cuspid valve with a flail anterior leaflet due to complete

rupture of a papillary muscle (Carpentier’s Type II dys-

function). The right ventricle was hypertrophic and dilated

with a normal systolic function. There were no signs of

pulmonary hypertension and the left ventricular ejection

fraction was preserved (EF = 54%). The patient did not

have any cardiovascular history such as myocardial

ischemia, rheumatic fever or infective endocarditis. On the

other hand, he mentioned to have had two severe car

accidents 11 and 10 years ago. In detail, he suffered from

two blunt, frontal chest traumas including multiple costal

fractures and a clavicle fracture. Therefore, a traumatic

injury of the tricuspid valve was highly suspected. In the

further history, the patient denied any cardiac symptoms

such as syncope, dyspnea, angina pectoris or palpitations,

but reported occasional apical chest pains. The patient was

referred to our tertiary center and was scheduled for

surgical repair of the tricuspid valve. An intraoperative

trans-esophageal echocardiography (TOE) confirmed the

preoperative findings (Fig. 1a, b). The operation was per-

formed via classical sternotomy under cardiopulmonary

bypass with bicaval cannulation. After opening the right

atrium, the rupture of the papillary muscle was confirmed

and the anterior leaflet was massively extended. The

anterior leaflet was re-fixed using six Gore-Tex sutures as

artificial chordae (69 Gore-Tex 6-0 sutures) and was sta-

bilized with a rigid annuloplasty ring (Physio 34 mm,

Edwards Lifesciences, Irvine, USA). The intraoperative

TOE revealed a successful repair of the valve without

detectable insufficiency (Fig. 2a, b). The rest of the pro-

cedure was uneventful and the patient was referred to the

ICU. After 1 day in the ICU and 5 more days in the normal

ward, the patient was discharged and made a swift recov-

ery. Three months after surgery, the patient was in good

condition with no residual tricuspid regurgitation.

We report a rare case of a severe tricuspid valve

regurgitation following blunt chest trauma, which has

remained asymptomatic and undetected for over 10 years.

Posttraumatic tricuspid valve insufficiency is a rare

occurrence, but due to its anterior location, it remains the

most frequently reported valve injury following blunt chest

trauma [1]. Major mechanisms for traumatic tricuspid

valve injury include rupture of the papillary muscles,

chordal disruption, free rupture of the valve leaflets or

complete destruction of the valve [2].

Although there have been many advances in echocar-

diography, allowing a faster diagnosis and resulting in an

earlier and more effective treatment, the diagnosis of

traumatic tricuspid valve insufficiency is often delayed or

even can be completely unrecognized,. Major reasons for

this problem are the general rarity, the absence or inho-

mogeneity of symptoms and the presence of coexisting

life-threatening injuries such as hemato-pneumothorax,

which have to be treated with priority, obscuring other

pathologies [3, 4]. For this reason, it is not exceptional for

patients to present years after the trauma [5]. In our patient,
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the diagnosis was delayed for more than 10 years as the

patient was asymptomatic for the major part of the time

and reported to have only unspecific and irregular pain in

the apex area. In addition, the exact time of rupture

remained unclear, since he had two car accidents. Even if

he had a follow-up echocardiography after the first acci-

dent, it might be possible that he could have had an initial

trauma of the valve without rupture, but with elongation or

injury, and with the second trauma, or spontaneously, the

rupture could have occurred.

The early symptoms usually reported are mainly fatigue,

dyspnea on exertion and palpitations; sometimes, EKG

signs of incomplete or complete right bundle branch block

due to a progressive dilatation of the tricuspid annulus may

be found. A progressive right heart dilatation, which may

end up with right heart failure, has been described [4].

As seen in our case, patients can often tolerate acute right

heart volume overload and reach a compensated status,

remaining asymptomatic for a long duration of time [4, 6].

However, to prevent progressive right ventricular dys-

function and preserve normal heart rhythm, early diagnosis

and treatment are recommended and should be focused

whenever possible [5].

The surgical strategy should be adapted individually to

the patient’s specific pathology. Besides the general con-

sensus to repair the valve whenever feasible [7], various

approaches and techniques for effective surgical treatment

have been described. The utilization of synthetic materials

to replace the ruptured chordae or papillary muscle has

been reported to be a promising strategy. In our case, we

used Gore-Tex sutures to re-fix the anterior leaflet followed

by the implantation of a rigid annuloplasty ring to reduce

and stabilize the annular size, respecting Carpentier’s

principles of valve repair.

This report should alert all involved clinicians to con-

sider traumatic tricuspid valve injury whenever a patient

presents with blunt chest trauma, even if they initially

focus on acute injuries. Furthermore, trans-thoracic or

Fig. 1 a,b Intraoperative trans-esophageal echocardiography (TOE)

confirmed the preoperative findings and revealed a severe insuffi-

ciency of the tricuspid valve with a flail anterior leaflet due to a

complete rupture of a papillary muscle

Fig. 2 a,b Intraoperative TOE displayed successful valve repair

using six artificial chordae and a stabilizing annuloplasty ring
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trans-esophageal echocardiography is mandatory in this

setting and, even if it is not possible in the situation of an

acute trauma, it should be routinely planned as a follow-up

screening.

References

1. Mattox KL, Feliciano DV, Burch J, Beall AC Jr, Jordan GL Jr,

De Bakey ME (1989) Five thousand seven hundred sixty

cardiovascular injuries in 4459 patients. Epidemiologic evolution

1958 to 1987. Ann Surg 2096:698–705 discussion 706–7

2. Noera G, Sanguinetti M, Pensa P et al (1991) Tricuspid valve

incompetence caused by nonpenetrating thoracic trauma. Ann

Thorac Surg 512:320–322

3. Asbach S, Siegenthaler MP, Beyersdorf F, Bode C, Geibel A

(2006) Aortic valve rupture after blunt chest trauma. Clin Res

Cardiol 9512:675–679

4. Schuster I, Graf S, Klaar U, Seitelberger R, Mundigler G, Binder T

(2008) Heterogeneity of traumatic injury of the tricuspid valve: a

report of four cases. Wien Klin Wochenschr 12015(16):499–503

5. van Son JA, Starr A (1995) Repair of traumatic tricuspid valve

insufficiency by trabecular muscle elevation. Ann Thorac Surg

593:740–742

6. Luo GH, Ma WG, Sun HS, Xu JP, Sun LZ, Hu SS (2005)

Correction of traumatic tricuspid insufficiency using the double

orifice technique. Asian Cardiovasc Thorac Ann 133:238–240

7. Tang GH, David TE, Singh SK, Maganti MD, Armstrong S,

Borger MA (2006) Tricuspid valve repair with an annuloplasty

ring results in improved long-term outcomes. Circulation

1141(Suppl):I577–I581

Clin Res Cardiol (2011) 100:177–179 179

123


	Severe traumatic tricuspid insufficiency detected 10 years after blunt chest trauma
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <>
    /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 <>
    /POL <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


