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ABSTRACT

Background: Minimal-access valve repair was introduced
in the 1990s and is becoming an accepted option for patients
undergoing valve surgery. Minimally invasive surgical valve
repair reduces the degree of surgical insult, produces less
postoperative pain, uses less blood, and is associated with
better cosmetic results.

Methods: Between July 2008 and February 2009, 17
cardiac surgical patients were treated with minimally inva-
sive valve repair at 3 different institutions (Royal Spanish
Hospital, Portuguese Hospital, and Cardio Pulmonar Insti-
tute, Salvador, Brazil). The heart was accessed via an incision
between the ribs in the second or third intercostal space. A
retrospective analysis was performed on the outcomes in the
first 24 postoperative hours in the intensive care unit and on
the fourth postoperative day before the patient’s discharge
from the hospital.

Results: Of the 17 patients who underwent minimally
invasive valve repair and were evaluated, 8 patients (47.05%)
underwent aortic surgery, 4 patients (23.52%) underwent
mitral valve surgery, 4 patients (23.52%) underwent sur-
gery for a congenital heart defect, and 1 patient (5.88%)
underwent endocarditis treatment. The duration of car-
diopulmonary bypass (CPB) was <120 minutes in all cases
(median interval between lowest and highest CPB times,
90 minutes), and all cross-clamp times were <100 minutes
(median interval between lowest and highest cross-clamp
times, 70 minutes). There were no cases of reoperation for
bleeding, incision infection, or myocardial infarction. The
median hospital stay was 5 days; the operative mortality rate
was 5.8%.

Conclusion: We conclude that by avoiding full sterno-
tomy, the approach of minimal surgical access contributes
to an improved postoperative stability of the chest and less
surgical pain. On the other hand, the limited exposure of the
heart is a disadvantage of minimally invasive valve repair.
Minimally invasive surgical valve repair is safe and feasible
with excellent outcomes and is well tolerated in the elderly.
Care must be taken to follow the learning curve for operation
duration and to treat surgical complications.
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INTRODUCTION

Minimal-access valve repair was introduced in the 1990s
[Cosgrove 1996] and is becoming an accepted option for
patients undergoing valve surgery. Minimally invasive surgi-
cal valve repair reduces the degree of surgical insult, produces
less postoperative pain, uses less blood, and is associated with
better cosmetic results.

Studies have shown that this kind of surgical approach
leads to a shorter hospitalization period, earlier extubation,
and less blood use during surgeries, compared with full open-
chest surgery [Cohn 1997].

The most common minimal-access approach is the upper
hemisternotomy for aortic valve surgery and other surger-
ies, such as subaortic myectomy and mitral valve procedures.
A lower hemisternotomy is also useful for approaching the
mitral and tricuspid valves, surgical repair of congenital dis-
eases, and treating myxomas.

Minithoracotomy can also be used to access the heart
via a small incision between the ribs in the right or left
side of the chest, depending on the kind of surgery being
performed.

MATERIALS AND METHODS

Between July 2008 and February 2009, 17 cardiac sur-
gical patients were treated with minimally invasive valve
repair at 3 different institutions (Royal Spanish Hospi-
tal, Portuguese Hospital, and Cardio Pulmonar Institute,
Salvador, Brazil). The heart was accessed via an incision
between the ribs in the second or third intercostal space.
A retrospective analysis was performed on the outcomes in
the first 24 postoperative hours in the intensive care unit
and on the fourth postoperative day before discharge from
the hospital.

The second evaluation was performed 1 month after sur-
gery to determine whether the patients really had returned
to their normal daily activities or still had any limitations.

Surgical Procedure

All patients received external defibrillator pads and were
monitored in the standard manner. An incision between the
ribs was generally made in the third intercostal space. The
retractor was placed, and retraction stitches were placed on
the right edge of the pericardium and anchored to the subcu-
taneous tissue to facilitate access to the heart. Cardiopulmo-
nary bypass was established by peripheral arterial cannulation
and femoral venous cannulation. Cardioplegia was injected
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Table 1. Preoperative Characteristics of the Patients

Table 3. Operative Early Outcomes

Age, y 52 (19-85)*
Male sex, n 9 (52.4%)
Diabetes, n 2 (11.76%)

Renal insufficiency (creatinine >1.5 mg/dL), n 4 (23.52%)
10 (58.82%)

2 (1.76%)

Hypertension, n
Atrial fibrillation, n
Ejection fraction >40% in all patients
6 (35.29%)
1(5.88%)
1(5.88%)
4 (23.52%)
3 (17.64%)
1(5.88%)
1(5.88%)

Aortic stenosis, n

Aortic insufficiency, n

Double aortic lesion, n

Congenital disease (osteum secundum), n
Mitral insufficiency, n

Mitral stenosis, n

Endocarditis (pacemaker wire), n

*Data are presented as the median (range).

Table 2. Operative Procedures*

Procedure No. of Patients
Aortic valve repair (plasty) 1
Aortic valve replacement 7
Mitral commissurotomy 1
Mitral valve replacement 3
Surgery to treat endocarditis of the pacemaker wire 1
Congenital surgery 4

*Two surgeries were converted to full sternotomy.

directly into the aortic root or into the coronary osteum. A
left atrium vent was placed through the right superior pulmo-
nary vein when necessary.

All procedures were performed without optical instru-
ments. Valve procedures, such as those involving repairs
or changes, were performed with traditional techniques, as
were the procedures for repairing congenital defects. This
approach was not used for reoperations.

Patient Characteristics
The median age was 52 years (range, 19-85 years). Other
patient characteristics are summarized in Table 1.

Operative Procedures

"The operative procedures used are summarized in Table 2.
All 17 patients were operated through the second, third, or
fourth intercostal space; 2 patients were converted to full
sternotomy.

The duration of cardiopulmonary bypass was <120 min-
utes in all cases (median interval between lowest and highest
CPB times, 90 minutes), and aortic-cross clamp times were
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Operative mortality, n 1
Reoperation for bleeding, n
Incision infection, n
Myocardial infarction, n
Stroke, n

Blood transfusion, n

Median hospital stay, d

o uu oo O O O O

Life limitation 30 days postoperatively, n

all <100 minutes (median interval between lowest and highest
cross-clamp times, 70 minutes). All patients underwent their
operation under moderate hypothermia. No significant cor-
rection was necessary to treat any surgical intercurrence in
patients <75 years of age; 1 patient died from atrial ventricu-
lar disconnection during the surgery.

Operative Outcomes

Early operative outcomes are shown in Table 3. The oper-
ative mortality rate was 5.8% for the entire group, and the
majority of the patients returned to their normal activities
just 20 days after surgery. No limitation was observed.

RESULTS

Seventeen patients who underwent minimally invasive
valve repair were evaluated. Eight patients (47.05%) under-
went aortic surgery, 4 patients (23.52%) underwent mitral
valve surgery, 4 patients (23.52%) underwent surgery to cor-
rect congenital defects, and 1 patient (5.88%) underwent
endocarditis treatment. Cardiopulmonary bypass durations
were <120 minutes (median interval between lowest and
highest CPB times, 90 minutes). Cross-clamp times were all
<100 minutes (median interval between lowest and highest
cross-clamp times, 70 minutes). There were no cases of reop-
eration for bleeding, incision infection, or myocardial infarc-
tion. The median hospital stay was 5 days. The operative
mortality rate was 5.8%.

DISCUSSION

Our early experience with minimally invasive valve repair
has shown that this kind of approach to valve surgery via a
limited direct access can be performed safely. It appears not
to carry a greater risk, and although it is more technically
demanding, minimally invasive valve repair is associated with
a short hospital stay and other advantages, such as reduced
blood transfusion requirements, a decreased stay in the inten-
sive care unit, a dramatic reduction in pain, earlier extubation
(and consequently less pulmonary infection), and better cos-
metic results than with conventional cardiac surgery [Stamou
2003; Mihalljevic 2004].

There is some controversy regarding whether the minimal
surgical access approach reduces the surgical insult compared



with traditional cardiac surgery. Several earlier studies have
reported no particular benefit other than patient satisfaction
[Szwerc 1999].

We conclude that by avoiding full sternotomy, the mini-
mal surgical access approach contributes to an improved
postoperative stability of the chest and less surgical pain.
On the other hand, the limited exposure of the heart is
a disadvantage of minimally invasive surgical valve repair.
Some studies have demonstrated longer cardiopulmonary
bypass times compared with full open-chest cardiac sur-
gery, and the surgical team must be careful to avoid air
embolism.

Minimally invasive surgical valve repair is safe and
feasible with excellent outcomes and is well tolerated
in the elderly. Care must be taken to follow the learn-
ing curve for operation duration and to treat surgical
complications.

© 2010 Forum Multimedia Publishing, LLC

Minimally Invasive Valve Repair—Andrade and Amoretti

REFERENCES

Cosgrove DM 3rd, Sabik JE. 1996. Minimally invasive approach for aortic
valve operations. Ann Thorac Surg 62:596-7.

Cohn LH, Adams DH, Couper GC, et al. 1997. Minimally invasive car-
diac valve surgery improves patient satisfaction while reducing costs of
cardiac valve replacement and repair. Ann Surg 226:421-8.

Mihaljevic T, Cohn LH, Uric D, Aranki SE, Couper GS, Byrne JG. 2004.
One thousand minimally invasive valve operations: early and late results.
Ann Surg 240:529-34.

Stamou SC, Kapetanakis EL, Lowery R, Jablonski KA, Frankel TL,
Corso PJ. 2003. Allogeneic blood transfusion requirements after mini-
mally invasive versus conventional aortic valve replacement: a risk-
adjusted analysis. Ann Thorac Surg 76:1101-6.

Szwerc MF, Benckart DH, Wiechmann RJ, Savage EB, Szydlowski GW,
Magovern GJ Jr, Magovern JA. 1999. Partial versus full sternotomy for
aortic valve replacement. Ann Thorac Surg 68:2209-14.

E167





<<
  /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


