
ColonCaColonCa –– MedicalMedical BackgroundBackground
�� 3. Most 3. Most commoncommon CaCa
�� 2. Common Ca 2. Common Ca leadingleading toto deathdeath
�� 11% of all 11% of all newnew cancers/yearcancers/year
�� SequenceSequence AdenomaAdenoma –– CarcinomaCarcinoma

acceptedaccepted
�� ColonoskopyColonoskopy = gold = gold standardstandard –– BUT:BUT:



3D3D VisualizationVisualization ofof thethe ColonColon::
�� CT Pneumocolon
�� „Interactive Slicing“
�� „Fly through“ (CT-colonoscopy)))
�� VirtVirt.. DissectionDissection



„„CTCT PneumocolonPneumocolon““



„„InteractiveInteractive
SlicingSlicing““



„„FlyFly ThroughThrough““



ProblemsProblems -- General:General:

�� PostPost processingprocessing of cross of cross sectionalsectional
datadata::
-- timetime consumingconsuming
-- hardwarehardware intensiv (intensiv (expensiveexpensive!)!)
-- specializedspecialized staffstaff necessarynecessary



ProblemsProblems -- CTCT colonoscopycolonoscopy
��PathPath planningplanning forfor automatedautomated „„flyfly

throughthrough““ complicatedcomplicated andand eveneven
operatoroperator dependentdependent
�� EndoscopicEndoscopic viewview displaydisplay just a just a 

smallsmall proportionproportion ofof thethe coloniccolonic
surfacesurface --> Ante and > Ante and -- retrograderetrograde
viewsviews necessarynecessary



WhatWhat dodo youyou wannawanna havehave
forfor CTCT -- colonoscopycolonoscopy??

�� InspectionInspection of total of total coloniccolonic surfacesurface
�� FastFast tooltool
�� MinimalMinimal interactioninteraction
�� NoNo operatoroperator influenceinfluence
�� Easy and quick to Easy and quick to reportreport
�� (Hardware independent)(Hardware independent)



„„VirtualVirtual dissectiondissection““

�� StretchStretch thethe coloncolon andand cutcut itit alongalong
itit‘‘ss longitudinallongitudinal axisaxis similiarsimiliar toto thethe
pathologistpathologist‘‘ss tabletable



„„VirtualVirtual dissectiondissection““



„„VirtualVirtual dissectiondissection““
-- HowHow to do?to do?

�� DataData aquisitionaquisition
�� SegmentationSegmentation -- FuzzyFuzzy connectedconnected
�� ExtractionExtraction ofof thethe centerlinecenterline

((SkeletonisationSkeletonisation -- ThiningThining))
�� CalculationCalculation ofof thethe crosscross sectionssections
�� „„RemappingRemapping““ to 2Dto 2D



Virt.DissVirt.Diss.. -- DataData AquisitionAquisition

�� MRDCTMRDCT
-- SliceSlice thicknessthickness 2.5mm2.5mm
-- ReconstructionReconstruction: 1.25mm : 1.25mm sliceslice

thicknessthickness,, incrementincrement 0.50.5 --
1.0mm (~6001.0mm (~600--700700 imagesimages))



Virt.DissVirt.Diss.. -- CrossCross sectionssections



Virt.DissVirt.Diss.. -- RemappingRemapping
�� Constant Angle SamplingConstant Angle Sampling

-- NoNo distortiondistortion inin thethe yy directiondirection
butbut addsadds areaarea distortiondistortion..

-- CanCan missmiss objectsobjects..
-- No sense of No sense of ““sizesize””..
-- TheThe surfacesurface isis notnot sampledsampled

uniformallyuniformally



Virt.DissVirt.Diss.. -- RemappingRemapping

�� Perimeter SamplingPerimeter Sampling
-- Surface Sampled Surface Sampled uniformallyuniformally..
-- No missing elements. If sample No missing elements. If sample 

step small enough.step small enough.
-- Area Preservation.Area Preservation.
-- Deformation in the y directionDeformation in the y direction--

ShrinkingShrinking
-- Deformation increasing with Deformation increasing with 

distance to the vertical center line.distance to the vertical center line.



PhantomsPhantoms -- TechnicalTechnical



PhantomsPhantoms --
CadavericCadaveric



PhantomsPhantoms -- CadavericCadaveric
ArtificArtific.. PolypsPolyps (n=13)(n=13)

Filename: image.691 
Table Position: -506.09
Size(Trans, Cor, Sag): 12.9 * 15 * 11.4 
Protrusion(Trans, Sag, Cor): 13.8 * 13.8 * 11.2



PhantomsPhantoms -- CadavericCadaveric
ArtificArtific.. PolypsPolyps (n=13)(n=13)

Filename: image.580 
Table Position: -450.09
Size(Trans, Cor, Sag): 6.8 * 4.8 * 3.6 
Protrusion(Trans, Sag, Cor): 2.6 * 1.6 * 0



ResultsResults -- TechnTechn. Phantom. Phantom



ResultsResults --
CadavericCadaveric
PhantomPhantom



ResultsResults --
CadavericCadaveric
PhantomPhantom



ResultsResults -- CadavericCadaveric PhantomPhantom

Constant Angle Sampling Perimeter Sampling



ResultsResults -- CadavericCadaveric PhantomPhantom

�� PolypsPolyps appearappear
-- asas bumpsbumps
-- asas asymmetricasymmetric

broadeningbroadening ofof foldsfolds

�� Time:Time:
-- Operator 10minOperator 10min
-- Total time: 2hTotal time: 2h



ResultsResults -- DiverticulitisDiverticulitis



ResultsResults -- MedicalMedical EvaluationEvaluation

�� 2 Observer, 13 2 Observer, 13 PolypsPolyps::
-- SensitivitySensitivity:               12/13   = 92.3%:               12/13   = 92.3%
-- InterobInterob. Agreement: 11/13   =  84.6%. Agreement: 11/13   =  84.6%
-- Pos.pred.ValuePos.pred.Value:                       75:                       75--80%80%

�� EachEach ObserverObserver overlookedoverlooked 1 Polyp: 1 Polyp: 
-- 3.9 * 5.0mm3.9 * 5.0mm
-- 3.5 * 2.5mm3.5 * 2.5mm



ConclusionConclusion VirtDissVirtDiss
�� VirtVirt.. DissectionDissection ofof thethe ColonColon seemsseems

toto bebe possiblepossible withinwithin aa reasonablereasonable
timeframetimeframe

�� OperatorOperator interactioninteraction minimalminimal
(<10min), total time (<10min), total time aboutabout 2h2h

�� GrazGraz enviromentenviroment plattformplattform
independentindependent

�� Easy to Easy to reportreport,, performanceperformance excellentexcellent
�� ClinicalClinical experienceexperience untiluntil nownow limitedlimited



OutlookOutlook
Using the depth map enhance the 
image using image processing.

Contour detection.
Curvature detection.



OutlookOutlook

�� „„TroubelshhootingTroubelshhooting
ToolTool““

�� „„FecalFecal TaggingTagging““ ––
forfor easiereasier patientpatient
preparationpreparation




