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Concept of Computed Tomography (CT) Planar fan beam
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CT scanners
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CT gantry inside
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Examples to CT imaging
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Pros and cons of CT • • • • •



Widely available Reasonable cost Broad insurance coverage Excellent hard tissue image Reasonable soft tissue image



 • • • •



2D by nature Limited angles X-ray dose Access to patient







Siemens
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Navigation between CT slices



2



1 0 k -- slice index



thk = slice thickness (cm or mm) Laboratory for Percutaneous Surgery – The Perk Lab
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i – pixel (column index)



dy = FOVY / NY (pixel size, in cm)



FOVY size of the body captured (in cm)



NY number of pixels (typically 512)



j – pixel (row index)



Navigation in a CT Slice



NX number of pixels (typically 512) FOVX size of the body captured (in cm) dx = FOVX / NX (pixel size, in cm)
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Conversion between pixel and metric coordinates in CT imaging Simple scaling: P(x,y,z) = P(i*dx, j*dy, k*thk) Where: dx = FOVX / NX dy = FOVY / NY & FOVX, FOVY, NX, NY, thk are usually printed on the CT image header
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Tilted CT gantry



y No longer a Cartesian coordinate system z Laboratory for Percutaneous Surgery – The Perk Lab
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CT gantry with parallel laser planes Scan plane laser



Gantry laser



The two laser planes are parallel, orthogonal to the table, and the distance between the planes is known. Laboratory for Percutaneous Surgery – The Perk Lab
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Navigation challenge



To navigate the tool to a certain target point along a predefined trajectory according to a plan made relative to CT images
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Example: spinal needle placement



Targeted areas in facet joint injection (left), nerve block (middle), and epidural space injection (right). All figures show the lumbar spine. Facet joint injections and nerve blocks are also frequently performed on the thoracic and cervical spine. Laboratory for Percutaneous Surgery – The Perk Lab
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Needle insertion as a 5-DOF problem



Decoupled motion



3-DOF Cartesian Safe but feasible



2-DOF pivoting



1-DOF or 2 -DOF insertion



Must be very accurate



Assumes no bending and accurate depth
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Mark the plane of interest with fiducial strip



Scanner laser
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Calculate needle angle () and depth (d)



x



A(i1,j1)



 d x B(i2,j2)
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Pick the entry point based on fiducial



NeoRad.com Laboratory for Percutaneous Surgery – The Perk Lab
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The challenge



x



A(i1,j1)



 d



x



B(i2,j2)



• Transfer entry, angle and depth onto the patient • Control all 5 DOF simultaneously during insertion
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Workflow for CT-guided manual injection



x



A(i1,j1)



 d



x



B(i2,j2)
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1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18.



Put patient in the scanner Palpate vertebra Take thin volume scan Select slice of interest Affix fiducial strip Take single slice Pick target and entry Determine angle and depth Identify entry on skin Touch needle to entry point Maintain insertion angle Keep needle in laser plane Judge current insertion depth Insert contrast (if need to) Push patient back to scan plane Take confirmation CT Pull out patient Inject therapeutic agent
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Handheld needle guide



Bubble level + protractor Laboratory for Percutaneous Surgery – The Perk Lab
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CT-mounted laser overlay
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SimpliCT device by NeoRad



NeoRad.com Laboratory for Percutaneous Surgery – The PerkMonday, Lab
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CT image overlay
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The Picker/Marconi/Philips/Immersion “Pinpoint” device



Immersion Laboratory for Percutaneous Surgery – The PerkMonday, Lab
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Robotic assistance Robot registered to CT from a single image using stereotactic frame on the end-effector



MOVIE



Credits: Registration: Fichtinger, Masamune Robot: Stoianovici, Patriciu Clinical: Kavoussi, Solomon (Johns Hopkins University)
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Tracked navigation



StealthStation® by Medtronic
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Coordinate frames and transformations Ftr



Ftm-tr



Fhm Ftr-hm Fhm-ct



Ftm-hm Ftm



Ftm-hm Ftt



Ftt-tm



Ftt-ct Fhm Ftm Fct



Computer screen Laboratory for Percutaneous Surgery – The Perk Lab
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Place markers on patient
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Image patient w/ CT, localize and reconstruct the markers
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Localize the markers in OR
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Track the surgical tool & graphically superimpose on CT
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Example: Tracked CT-guided sinus surgery 3D Image Guided Endoscopic Sinus Surgery http://www.youtube.com/watch?v=SbpN4vFgQSY Computer assisted sinus surgery or image guided sinus surgery http://www.youtube.com/watch?v=idpGakc0pUA CT-Guided Computer assisted or image guided sinus surgery http://www.youtube.com/watch?v=1fQxSJqEU9g



CT-Guided Dental Implant - Computer assisted or image guided sinus surgery http://www.youtube.com/watch?v=kmbWtR36GYc



Laboratory for Percutaneous Surgery – The Perk Lab



Copyright © Gabor Fichtinger, 2013













Suggest Documents










Computed Tomography (CT) Scanners: Market Research Report





Read more





 




COMPUTED TOMOGRAPHY (CT) GUIDED LUNG BIOPSY





Read more





 




Computed Tomography Coronary Angiography





Read more





 




Lecture 12 Computed Tomography





Read more





 




X-ray computed tomography





Read more





 




Computed Tomography (NCD 220.1)





Read more





 




CARDIAC COMPUTED TOMOGRAPHY (CT), CORONARY ARTERY CALCIUM SCORING AND CARDIAC CT ANGIOGRAPHY





Read more





 




Coronary Computed Tomography Angiography (CCTA)





Read more





 




COMPUTED TOMOGRAPHY EDUCATIONAL NEEDS ASSESSMENT





Read more





 




Computed tomography in trauma patients





Read more





 




Coronary Computed Tomography Angiography (CTA)





Read more





 




Basics of Tomography 1: X-Ray Computed Tomography





Read more





 




COMPUTED TOMOGRAPHY FEATURES OF TUBERCULOUS MEDIASTINAL LYMPHADENOPATHY





Read more





 




Computed Tomography Doses in Nuclear Medicine





Read more





 




Sparse Image Reconstruction in Computed Tomography





Read more





 




Diagnostic Medical Imaging Computed Tomography. Student Handbook





Read more





 




IMAGING SERVICES: CONE BEAM COMPUTED TOMOGRAPHY





Read more





 




Cardiac computed tomography for valve disease





Read more





 




Discovery Radiomics for Computed Tomography Cancer Detection





Read more





 




Computerised Tomography ( CT) Coronary Angiogram





Read more





 




Cardiac computed tomography for valve disease





Read more





 




Multislice Computed Tomography Coronary Angiography: Prime Time?





Read more





 




Brain single-photon emission computed tomography





Read more





 




Brain Imaging: Multi-Modal Computed Tomography Workshop





Read more





 












×
Report "Computed Tomography (CT) guidance"





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes












Copyright © 2024 KIPDF.COM. All rights reserved.

About Us |
Privacy Policy |
Terms of Service |
Help |
Copyright |
Contact Us










×
Sign In






Email




Password







 Remember me

Forgot password?




Sign In




 Login with Google
 Login with Facebook














