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A B S T R AC T

We report the case of a patient with a pseudoaneurysm of
the left coronary ostial anastomoses diagnosed 6 years after a
Bentall procedure with coronary button anastomoses had been
performed. Preoperatively, the pseudoaneurysm of the ascend-
ing aorta was diagnosed by transesophageal echocardiography
and multislice tomography, and the diagnosis was confirmed
by surgery. Intraoperatively, the dehiscence of the button anas-
tomosis of the left coronary artery was determined. The oper-
ative technique for the repair of the left coronary anastomosis
dehiscence was direct closure through a sternotomy using
extracorporeal circulation. The patient was discharged on the
twelfth day without problems. In conclusion, we demonstrated
that the patient with a pseudoaneurysm after a conduit opera-
tion of the ascending aorta can be prediagnosed by using
echocardiography and multislice tomography.

I N T R O D U C T I O N

The development of pseudoaneurysms of the ascending
aorta is rare and may cause life-threatening complications,
especially after composite graft surgery. Most ascending aorta
pseudoaneurysms occur after surgeries on the aortic valve or
coronary revascularizations and usually occur at the site of the
proximal anastomoses of the grafts, aortotomies, or in the
cannulation sites [Sequiera de Almeida 2001; Salzberg 2004]. 

Although the modified Bentall operation is associated with
an extremely low incidence of anastomotic complications,
particularly at the coronary ostia, coronary ostial complica-
tions such as stenosis, kinking, or pseudoaneurysm formation
need to be assessed [Yakut 2001]. 

We report the case of a patient with a left coronary ostial
anastomosis pseudoaneurysm that was diagnosed with
transesophageal echocardiography (TEE) and multislice
computed tomography (MSCT) and successfully surgically
repaired.

C A S E  R E PO RT

A 35-year-old man with characteristics of Marfan’s syn-
drome underwent ascending aorta graft replacement (28-mm
Dacron vascular graft; Sulzer Vascutek, Renfrewshire,
Scotland) and aortic valve resuspension due to a type I aortic
dissection 6 years ago. In the sixth postoperative month, he suf-
fered an episode of chest pain, dyspnea, and palpitation.
Advanced aortic regurgitation was determined in TEE. The
patient had undergone a modified Bentall de Bono procedure
with coronary button anastomoses using the flanged technique
[Yakut 2001]. In the postoperative period, the patient had no
problems and was discharged in 12 days with a prescribed
treatment of orally administered anticoagulant. After 5.5 years,
the patient sought medical assistance because of dyspnea, fever,
and palpitation, and he was admitted with infective endocardi-
tis to our clinic. TEE showed an aortic prosthesis functioning
normally and a mass in the anterior portion of the ascending

The Heart Surgery Forum #2006-1206
10 (3), 2007 [Epub March 2007]
doi: 10.1532/HSF98.20061206

December 7, 2006; accepted February 8, 2007.

Correspondence: Bilgehan Erkut, MD, Atatürk Bulvari, Eda Apartmani,
Palandoken Tip Merkezi Ustu, Kat: 3, No: 3, 25080 Erzurum, Turkey; 90-
533-745-10-06; fax: 90-442-316-63-40 (e-mail: bilgehanerkut@yahoo.com).

Online address: http://cardenjennings.metapress.com

Pseudoaneurysm of the Left Coronary Ostial Anastomoses as 
a Complication of the Modified Bentall Procedure Diagnosed by
Echocardiography and Multislice Computed Tomography

Bilgehan Erkut, MD,1 Münacettin Ceviz, MD,1 Necip Becit, MD,1 Fuat Gündogdu, MD,2

Yahya Ünlü, MD,1 Mecit Kantarci, MD3

Departments of 1Cardiovascular Surgery, 2Cardiology, and 3Radiodiagnostics, Ataturk University Medical School,
Erzurum, Turkey

Figure 1. Transesophageal echocardiogram shows a pseudoaneurysm

in a lateral view of the ascending aorta. LV indicates left ventricle; LA,

left atrium; Ao, ascending aorta; p, pseudoaneurysm. 
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aorta measuring 3 × 4 cm on its larger axis (Figure 1). This
mass was evaluated as a pseudoaneurysm or false lumen. The
localization and diagnosis of the mass was not clearly deter-
mined. A MSCT examination was performed to confirm the
diagnosis and localization. MSCT showed a mass in the
anterolateral portion of the ascending aortic graft (Figure 2).
Because this mass was thought to be a pseudoaneurysm occur-
ring after repair of acute aortic dissection, the patient was taken
to the operating room. The patient underwent a median ster-
notomy. The pericardial adherents were excised. Extracorpo-
real circulation was established through the left femoral artery
and the right atrium with a cannula of the superior vena cavae.
Cold oxygenated hyperkalemic blood cardioplegia was used for
myocardial protection. After the ascending aortic graft was
displayed, the ascending aorta was cross-clamped, and
cardiopulmonary bypass was routinely instituted. A mass was
determined on the left coronary button anastomoses, distal of
the ascending aortic graft. The ascending aorta was incised lon-
gitudinally. The dehiscence was determined on the left coro-
nary button ostial anastomoses in 2 different sites, and diag-
noses of a pseudoaneurysm was verified during surgery. The
suture line dehiscences were repaired on the outside and inside
of the ascending aorta using 6/0 prolene sutures, and surgery
was completed. The postoperative period was uneventful, and
the patient stayed in the hospital for 12 days. On routine
follow-up, the patient was in excellent condition. At 8 months
follow-up, he was free of complications and TEE revealed nor-
mal heart contractility, good function of the aortic valvular
prosthesis, a regular ascending aorta, and no evidence of pseu-
doaneurysm.

D I S C U S S I O N

Pseudoaneurysm of the ascending aorta is a rare entity
(<1%) and results from complications of cardiac surgery when
the ascending aorta is cannulated, incised, or anastomosed

[Sabri 1991]. Most ascending aorta pseudoaneurysms occur
after surgeries on the aortic valve or coronary revasculariza-
tions, usually at the site of the proximal anastomoses of the
grafts, aortotomies, or in the cannulation sites. 

Most ascending aortic pseudoaneurysms are asymptomatic, as
in our case. However, if they compress important structures, such
as coronary arteries, venous or arterial grafts, pulmonary arteries,
or the superior vena cava, they may cause acute clinical manifesta-
tions. The risk of rupture of a pseudoaneurysm should be taken
into consideration as an indication for emergency surgery, espe-
cially in the case of large masses [Sequeira de Almeida 2001].

From a surgical point of view, the treatment of ascending
aorta pseudoaneurysms remains a challenge. The rupture risk
during the redo sternotomy or mediastinal dissection is very
important. Mortality rates were reported from 29% to 46%
[Sullivan 1988; Razzouk 1993], and most of the time it is a
consequence of a fatal hemorrhage due to a rupture of the pseu-
doaneurysm during surgical maneuvers for its repair. To avoid
this situation, after the extracorporeal circulatory system was
provided using femoral cannulation (both arterial and venous), a
new sternotomy could be performed. In this way, a large loss of
blood in relation to pseudoaneurysm ruptures during ster-
notomy is prevented. Besides, preoperative radiological tech-
niques are extremely useful to determine the diameter of pseu-
doaneurysm, its site, and its relation to surrounding tissues.
These techniques provided all details for surgical planning. 

In conclusion, despite the evidence of some cases of ascending
aorta pseudoaneurysm occurring because of infection or in aortas
with weak points (Marfan’s syndrome), a great percentage results
from mechanical rupture of aortic sutures. A successful complete
repair of ascending aorta pseudoaneurysms is very important in
terms of avoiding the risk of fatal intraoperative bleeding. The
reduction of operative risk and accurate planning of surgical tac-
tics and technique should be based on a careful assessment of the
results of examinations. The data obtained from the TEE and
MSCT were confirmed by our surgical procedure. Our report
indicates that a patient with a pseudoaneurysm of the coronary
ostial anastomoses after a conduit operation of the ascending
aorta can be prediagnosed by using TEE and MSCT.
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Figure 2. Multislice computed tomography depicting a pseudoaneurysm

of the aorta (*). PA indicates pulmonary artery; Ao, ascending aorta.



<<
  /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


