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Rationale of Miyamoto’s technique for reconstruction of tracheal carina

Kimihiro Shimizu, MD, PhD

The article “Carinal resection and reconstruction for 
respiratory tumors using Miyamoto’s technique” is an 
important contribution to the evaluation of Miyamoto’s 
method outside Japan. Sayar and colleagues present 
interesting and exceptional results regarding the surgical 
resection of tracheobronchial tumors involving the tra-
cheal carina.1

Carinal reconstruction to create a “neocarina” was 
fi rst reported by Barclay and associates2 in 1957. At 
present, Barclay’s method and the double-barrel method3 
are the principal techniques used for carinal reconstruc-
tion. With the double-barrel method, a side-to-side anas-
tomosis of the right and left bronchi is anastomosed 
end-to-end with the trachea. This approach results in high 
tension, however, especially at the side-to-side anastomo-
sis. Additionally, adjusting the difference in the caliber of 
the trachea and the anastomosed bronchi is technically 
diffi cult. Consequently, this method is used mainly for 
resecting small segments of the airway and especially for 
simple resection of the carina without lung resection, as 
neither is vulnerable to high anastomotic tension.

With Barclay’s method, the bronchus is anastomosed 
end-to-side with the lateral wall of the trachea or the 
bronchus after end-to-end anastomosis between the 
trachea and the contralateral bronchus. With this 
method, tension at the anastomosis is reduced such that 
longer segments of the airway can be resected. However, 
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blood fl ow at the lateral wall of the trachea or the bron-
chus may be impaired, and end-to-side anastomosis is 
technically demanding. Also, anastomosis with the 
trachea causes high tension if concomitant lung resec-
tion is performed because it is necessary to raise the 
remaining bronchus to the level of the trachea. Tension 
can be avoided by anastomosing the remaining bronchus 
to the left main bronchus, as is done in some cases; but 
again, this approach is technically highly demanding and 
places the left lung at greater risk.

With Miyamoto’s method, the right bronchus is anas-
tomosed end-to-side at the trimmed hole made at the 
anastomosis between the trachea and the left main bron-
chus. In the case of right tracheal sleeve pneumonec-
tomy, anastomotic tension and impaired blood fl ow are 
highest at the right lateral aspect of the anastomosis. 
With Miyamoto’s method, this site not only needs to be 
anastomosed but must also be reinforced with a right 
bronchus patch. However, because the patch site has a 
slight angle, these steps are technically easier than simple 
end-to-side anastomosis, as in Barclay’s method. Fur-
thermore, because the remaining bronchus is anasto-
mosed only at the anastomosis between the trachea and 
left main bronchus, there is less tension on the fi nal 
anastomosis than in Barclay’s method, and there is no 
damage to the left main bronchus or to the retrograde 
blood supply of the end-to-end anastomosis.

Although I believe that theoretically Miyamoto’s 
technique is the most reasonable carinal reconstruction 
method and it is technically easier, several questions 
remain. Yamamoto and coworkers presented 14 patients 
who were operated on using Miyamoto’s technique in 
2007.4 They reported that major anastomotic compli-
cations occurred in four patients (dehiscence in one, 
stenosis in three) and that all three patients with 
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anastomotic stenosis had received induction chemother-
apy. Additionally, three of fi ve patients who received 
induction chemotherapy experienced anastomotic steno-
sis, whereas this was not the case in any of the nine 
patients who did not have induction chemotherapy. 
Based on these results, the authors concluded that the 
current indication for carinal resection after induction 
chemotherapy is tracheal sleeve pneumonectomy, which 
is a simpler procedure. By contrast, in the Sayar et al. 
series, four of six patients operated on using Miyamoto’s 
technique received induction chemotherapy or chemora-
diotherapy, and the other two patients received induc-
tion radiotherapy. None of these patients experienced 
anastomotic complications after surgery. As seen in the 
two bronchoscopic views (Figs. 5, 9 of the article) during 
the early postoperative phase (2 weeks) and late phase 
(9 years), the shape of the reconstructed carina is 
extremely natural, and there is no indication of anasto-
motic stenosis. To date, there is no clear evidence that 
induction chemotherapy or radiotherapy affects the 
healing of bronchial anastomoses, and there is no appar-
ent explanation for the discrepancy between the results 
of these two reports.

The value of Miyamoto’s method for patients receiv-
ing induction chemotherapy requires further evaluation 
with respect to prognosis as well as to morbidity and 
mortality. However, the article by Sayar et al. supports 
further use of Miyamoto’s method for carinal 
reconstruction.

References

1. Sayar A, Solak O, Metin M, Celikten A, Çıtak N, Çetinkaya 
E, et al. Carinal resection and reconstruction for respiratory 
tumors using Miyamoto’s technique. Gen Thorac Cardiovasc 
Surg 2011;90–6.

2. Barclay RS, McSwan N, Welsh TM. Tracheal reconstruction 
without the use of grafts. Thorax 1957;12:177–80.

3. Mathey J, Binet JP, Galey JJ, Evrard C, Lemoine G, Denis B. 
Tracheal and tracheobronchial resections: techniques and 
results in twenty cases. J Thorac Cardiovasc Surg 1966;51:
1–13.

4. Yamamoto K, Miyamoto Y, Ohsumi A, Imanishi N, Kojima 
F. Results of surgical resection for tracheobronchial cancer 
involving the tracheal carina. Gen Thorac Cardiovasc Surg 
2007;55:231–9.



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /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 150
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




