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Abstract Objectives: We would like to present our experience in repairing all types of atrial septal defect at Lampang

Regional Hospital. In this study we also report the results of conventional and on-pump beating heart technique.

Methods: From January 2010 to April 2015, 124 patients underwent atrial septal defect closure. There were

91 females and 33 males, with mean age 36.2 (range, 3 months-75 years).

Results: The operation was performed with conventional technique in 45 patients compared to beating heart

in 79 patients. The mean cardiopulmonary bypass time was 41.15 minutes in patients with conventional closure

technique without tricuspid valve repair and 32.55 minutes in patients with beating heart closure technique without

tricuspid valve repair. There was no death, no stroke and no residual shunt in all patients. The mean ICU stay was

less than 24 hours in all patients.

Conclusion: Repair of atrial septal defect at Lampang Regional Hospital is safe with no stroke or death. Repair

of atrial septal defect secundum type with beating heart under cardiopulmonary bypass technique is an alternative

technique that is also safe and can avoid ischemic-reperfusion injury.
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INTRODUCTION

Atrial septal defect (ASD) is present in 10% of
patients with congenital heart disease and it is the most
common congenital cardiac malformation first
diagnosed in adults. Patients with a significant shunt
may have an experience of dyspnea in about 30% of
patients by the third decade and in over 75% of
patients by the fifth decade. Longstanding right heart,
pulmonary arterial and venous volume overload and
dilatation in the setting of an ASD may lead to the
development of right heart failure, arrhythmia,

thromboembolic events, and pulmonary vascular
obstructive disease. The natural course of untreated
atrial septal defects often leads to a shortened life
expectancy compared to healthy subjects. In this study,
we present our experience in repairing all types of
atrial septal defect at our hospital which is non-university
regional hospital and our cardiac surgery unit has
been established since 2010. We also reported the
result of conventional repair technique and beating
heart under cardiopulmonary bypass repair tech-
nique.
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PATIETNS AND METHODS

From January 2010 through April 2015, 124
patients who were diagnosed with ASD underwent
ASD closure. There were 91 females and 33 males, with
mean age 36.2 years (range, 3 months-75 years).
Preoperative diagnosis was established with
echocardiography.  The type, size, location of the ASD
and associated anomalies were evaluated. All patients
aged 40 years or more underwent coronary angiography
to rule out concomitant coronary artery disease. Type
of ASD and concomitant disease are shown in Table 1
and Table 2 respectively.  The ASDs, by type, comprised
of 115 secundum ASD, 6 sinus venosus defects (with
partial anomalous pulmonary venous connection), 1
secundum ASD plus sinus venosus defect and 2 primum
ASD. Two patients with secundum ASD had Patent
Ductus Arteriosus (PDA). Two patients also had
degenerative mitral regurgitation, 29 patients had
tricuspid regurgitation which needed tricuspid valve
repair. Three patients had concomitant coronary artery
disease.

Surgical technique

The conventional aortic crossclamp operations
were performed through a median sternotomy in the
following manner: after fully heparinization, total
cardiopulmonary bypass (CPB) was established by

cannulating the ascending aorta and both venae cavae.
The venae cavae were snugged, the aorta was
crossclamped, and antegrade cold crystalloid
cardioplegia was administered via aortic root canula
under normothermic conditions. We used carbon
dioxide insufflation into the operative field in every
case. The right atriotomy was made, and the ASD was
closed in various techniques depending on anatomy of
ASD and surgeon preference (Dacron patch,
autologous pericardial patch, or direct closure). De-
airing from the pulmonary veins was made by asking
the anesthesiologist to perform positive-pressure
ventilation from self-insufflation bag, and insufflation
was held before closing the ASD. In patients with
tricuspid regurgitation, tricuspid valve repair was made.
The right atriotomy was closed and aorta was declamped
after de-airing was made. In cases that involved a
concomitant mitral valve procedure, a vent is inserted
through the right superior pulmonary vein.

In beating-heart, no crossclamp technique, the
establishing of the CPB was the same as the conventional
technique. Before right atriotomy was made, the patient
was moved into the Trendelenburg position and a
blood suction tip was placed in the coronary sinus
ostium to keep the operative field bloodless. Suction
tip must not be put in the left atrium for emptying left
atrium. Retraction was kept to a minimum to prevent
distortion of the aortic root. Electrocardiography
monitored any ischemic changes. Before closing the
defect, de-airing was made with the same fashion of
conventional technique. Patients were followed up at
the hospital and outpatient clinic. Follow-up was
complete in all patients.

Data analysis

Data were presented as percentage and mean
values.

RESULTS

Types of operation and number of operations are
shown in Table 3.  There was no complication such as
death or stroke and no residual shunt in both groups
of patients. The operations were performed with
conventional technique in 45 patients compared to
beating heart under cardiopulmanry bypass technique
in 79 patients. Mean cardiopulmonary bypass time,
mean ICU stay and mean length of stay in each group

Table 1  Type of ASD

Number of Percentage
Type of ASD

patients

Secundum ASD 115 92.74
Sinus venosus ASD 6 4.84
Secundum ASD plus sinus venosus ASD 1 0.81
Primum ASD 2 1.61
Total 124 100

Table 2  Concomitant disease

Number of
Concomitant disease

patients

Degenerative mitral valve regurgitation 2
Tricuspid valve regurgitation 29
Coronary artery disease 3
Mitral valve regurgitation from cleft mitral valve 2
PDA 2
Pulmonic valve stenosis 1
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are shown in Table 4. The mean cardiopulmonary
bypass time was 41.15 minutes in patients with
conventional closure technique without tricuspid valve
repair and 32.55 minutes in patients with beating heart
closure technique without tricuspid valve repair. The
mean ICU stay was less than 24 hours in both groups of
patients.

CONCLUSION

Repair of atrial septal defect at Lampang Regional
Hospital is safe with no stroke or death. Repair of atrial
septal defect secundum type with beating heart under
cardiopulmonary bypass technique is also an alternative
technique that is safe and can avoid ischemic-
reperfusion injury.

DISCUSSION

ASD repair via median sternotomy still has a high
benefit for patients with low-risk procedure and
mortality close to zero. For the result of beating-heart
under cardiopulmonary bypass group, we found that
beating-heart group seems to have better result than
conventional group due to some factors; we perform
beating-heart strategy only in closure of secundum
ASD. But in conventional strategy, we do more complex
operation such as closure ASD sinus venosus type,
closure of ASD primum type. So, the shorter
cardiopulmonary bypass time, the better the outcomes.
Beating-heart ASD closure is another technique for
repair ASD. Although it is still the debate issue, the
primary aim of the beating-heart technique is to avoid
ischemic-reperfusion injury. It is a safe and effective

Table 3  Types of operation

Type of operation Number of operation Percentage

Closure of secundum ASD 85 68.54

Closure of secundum ASD + TV repair 22 17.74

Closure of primum ASD + MV repair 1 0.81

Closure of primum ASD + MV repair + TV repair 1 0.81

Closure of sinus venosus ASD 4 3.22

Closure of sinus venosus ASD + TV repair 2 1.61

Closure of sinus venosus ASD + Closure of secundum ASD 1 0.81

Closure of secundum ASD + CABG 1 0.81

Closure of secundum ASD + TV repair + MVR 1 0.81

Closure of secundum ASD + TV repair + MV repair 1 0.81

Closure of secundum ASD + CABG + TV repair 2  1.61

Closure of secundum ASD + PDA ligation 2 1.61

Closure of secundum ASD + Transannular patch 1 0.81

Total 124 100

Table 4  Comparison between conventional group and beating heart under cardiopulmonary bypass group

Mean Mean ICU stay Mean Length of stay
Technique Cardiopulmonary (hours) (days)

 Bypass time (minutes)

Beating heart, no TV repair 32.55 16.66 4.28

Beating heart, TV repair with ring annuloplasty 54.33 16.16 4.33

Beating heart, TV repair without ring annulaplasty 35.50 15.17 3.5

Conventional, no TV repair 41.15 17.76 4.38

Conventional, TV repair with ring annuloplasty 83.83 29.00 5.16

Conventional, TV repair without ring annuloplasty 62.33 29.66 4.67
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technique. Other advantages of beating-heart ASD
repair include the immediate ability to evaluate the
severity of any associated mitral or tricuspid valve
insufficiency, and to identify cardiac conduction system
injury during repair. Our results indicate that the
beating-heart technique is a safe and may be an
alternative technique for the surgeons who need to
avoid ischemic-reperfusion injury.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [612.000 792.000]
>> setpagedevice


