
 

Technik und klinischer Stellenwert der virtuellen 

CT-Endoskopie 
 

 

 

 

Habilitationsschrift 
zur Erlangung der Lehrbefähigung für das Fach 

 

Diagnostische Radiologie 
 

 

 

 

vorgelegt dem Fakultätsrat der Medizinischen Fakultät Charité 

Universitätsmedizin Berlin 

 

 

 

 

 

 

 

 

 

 

von 

Herrn Dr. med. Patrik Rogalla 

geboren am 05.01.1966 in Berlin 

 



 

Präsident:  Prof. Dr. Christoph Markschies 

Dekan:  Prof. Dr. med. Martin Paul 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Eingereicht am 13. Oktober 2004 

 

 

 

Gutachter: 1.   Prof. Dr. Willi Kalender 

 2.    Prof. Dr. med. Ernst J. Rummeny 
 
Öffentlich-wissenschaftlicher Vortrag: 23. Januar 2006 



 1

Inhaltsverzeichnis 

 

 

1.0 Einleitung  ................................................................................................................. 3 

2.0 Grundlagen ............................................................................................................... 6 

 2.1 Oberflächenrekonstruktion  ........................................................................... 6 

 2.2 Volumenrekonstruktion   ................................................................................ 10 

 2.3 Virtuell-endoskopische Darstellung .............................................................. 11 

  Pfad-Definition  ............................................................................................. 12 

  Parameter ...................................................................................................... 15 

  Schichtdicke  .................................................................................................. 15 

  Pitch-Faktor  .................................................................................................. 16 

  Schwellenwert  .............................................................................................. 17 

  Bildrauschen  ................................................................................................. 18 

 2.4 Alternative Darstellungsverfahren  ............................................................... 21 

  Hybridtechnik  ............................................................................................... 21 

  Tissue-Transition-Projection  ........................................................................ 23 

  Kolondissektion  ............................................................................................ 25 

  Aufgeklappter Würfel, „Unfolded cube“   ..................................................... 29 

3.0 Experimentelle Untersuchungen  ........................................................................... 31 

 3.1 Untersuchungsprotokoll, Untersuchung am Phantom  .................................. 31 

  Material und Methode  .................................................................................. 31 

  Ergebnisse  ..................................................................................................... 32 

 3.2 Untersuchungsprotokoll, Untersuchung an Datensätzen  ............................. 33 

  Material und Methode  .................................................................................. 33 

  Ergebnisse  ..................................................................................................... 35 

 3.3 Pfad-Findung  ................................................................................................ 37 

  Material und Methode  ................................................................................... 37 

  Ergebnisse  ..................................................................................................... 38 

 3.4 Hybridtechnik   ............................................................................................... 40 

  Material und Methode  ................................................................................... 40 

  Ergebnisse  ..................................................................................................... 41 

 3.5 Diskussion ..................................................................................................... 42 



 2

4.0 Klinische Studien    .................................................................................................. 47 

 4.1 Virtuelle Endoskopie der Nase und Nasennebenhöhlen   .............................. 47 

  Einleitung   ..................................................................................................... 47 

  Bildgebung   ................................................................................................... 48 

  Darstellungen   ............................................................................................... 51 

  Material und Methode  .................................................................................. 55 

  Ergebnisse  ..................................................................................................... 57 

 4.2 Virtuelle Endoskopie des Dünndarms   .......................................................... 59 

  Einleitung   ..................................................................................................... 59 

  Bildgebung   ................................................................................................... 60 

  Untersuchungstechnik   .................................................................................. 62 

  Material und Methode  .................................................................................. 64 

  Ergebnisse  ..................................................................................................... 65 

 4.3 Virtuelle Endoskopie des Tracheobronchialbaums   ..................................... 70 

  Material und Methode  ................................................................................... 70 

  Ergebnisse  ..................................................................................................... 79 

 4.4 Virtuelle Endoskopie des Dickdarms   ........................................................... 89 

  Material und Methode  ................................................................................... 89 

  Ergebnisse  ..................................................................................................... 95  

5.0 Diskussion   ...............................................................................................................106 

 5.1 CT-Endoskopie der Nase und Nasennebenhöhlen   .......................................107 

 5.2 CT-Intestinoskopie  ........................................................................................110 

 5.3 CT-Bronchoskopie  ........................................................................................112 

 5.4 CT-Koloskopie  .............................................................................................118 

6.0 Zusammenfassung  ..................................................................................................125 

7.0 Literatur  ..................................................................................................................129 

 

 

 

 

 

 


	Inhaltsverzeichnis
	1.0 Einleitung
	2.0 Grundlagen
	3.0 Experimentelle Untersuchungen
	4.0 Klinische Studien
	5.0 Diskussion
	6.0 Zusammenfassung
	7.0 Literatur


<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




