Document #1: Viewers Requirements from IGSTK
http://public.kitware.com/IGSTKWIKI/indix.php/Viewers_Requirements
1) What does a surgeon need to see?
· Tumor(s): probably should be changed to “Target,” which would include a tumor(s). 

· Organ(s): would distinguish organ containing a target and organ adjacent to target
· Reference Frame (what does this represent? A combinational representation of the target and adjacent organ(s) for treatment or procedure planning, eg, a CT image?)
2) How does the surgeon need to see those objects (Visual Object Properties)

· Volume Rendering



In general, radiologists are trained to interpret two dimensional images and to perform image guided interventions using two dimensional images with or without image reformatting.  Surgeons, in contrast, are trained to perform techniques based upon direct visualization of the operating field, which is nontransparent and deformable. Therefore, providing image guidance for a surgical specialist would be enhanced by volume rendering capabilities. It would seem likely that, according to the current trend of providing 3-D preoperative visualization for surgeons, image-based surgical guidance systems in the future should provide volume-rendering (or 3-D visualization) as radiologists grow proficient in the interpretation of 3-D images and incorporate this capability into their own image-guidance systems.
Document #2a: Guidewire Tracking Workflow

This algorithm actually seems to describe the needle tracking workflow. Suggest alternate numbering scheme (modified text in bold):

1. Interventional radiologist (IVR) positions fiducials on patient

2. IVR uses CT or MRI imaging to obtain a digital representation of the patient

3. IVR initializes image-guided surgery (IGS) software application.

4. IVR loads patient’s digital image (dicom) into the IGS software application (former #5)
5. IVR confirms that tracking hardware is recognized by IGS software application (former #7)

6. IVR initiates tracking using IGS software application (former #8)
7. IVR performs initial configuration of the software display as pertinent to the procedure (former # 6)

8. IVR performs registration (a., b., and c.) (former #9) (see #14 below; this step is actually required before registration can be performed)
9. IVR enables image overlay (former #10)

10. IVR performs visual evaluation of the resulting registration

11. IVR loads 3-D display

12. IVR finalizes software display for the procedure (a., b., and c.)

13. IVR records visual display and saves as pre-operation view

14. IVR initializes needle tool (tracking) (see flow diagram “Acctions Performed by the IVR During Operation under “Guidewire Tool;” this step #14 is added)

15. IVR aligns needle tool (tracking-enabled) for target puncture
16. IVRsimultaneously inspects alignment and entry angle using IGS software application

17. IVR completes needle placement

18. IVR records visual display and saves as post-operation view

19. IVR documents procedure using events captured by IGS software application and fuses pre- and post-operative images for analysis. (this step would appear to be unnecessary. In the current group of procedures performed, there is no information gained by fusing pre- and post-procedure screen saves or captures. The procedure is more likely documented with images recorded using conventional technology such as fluoroscopy, ultrasound, or CT.)
Document #2b: Actions Performed by the Interventional Radiologists During Operation
Document #3: Potential Surgical Procedures Using Guidewire Tracking

Comment: While the simultaneous display of an axial or reformatted CT slice at the level of the tip of an electromagnetically tracked guidewire (EMG) may be interesting and is currently not featured on a comparable fluoroscopy system, I do not think that this function significantly enhances current fluoroscopy-guided catheter-based intravascular procedures (eg, angioplasty, stent placement, embolization). Unfortunately, while a specifically configured guidewire can be steered into a branch vessel, this task is most often accomplished with the assistance of a catheter. 

The electromagnetically tracked guidewire/image display system is essentially an analog of intravascular ultrasound systems, which display the anatomy of the vessel wall and, in some cases, the anatomy adjacent to the tip of the ultrasound catheter.  The added value provided by an EMG is therefore limited to identifying intravascular catheter proximity to neoplasms or other lesions within soft tissue organs which are invisible at fluoroscopy.  Once the proximity of the intravascular guidewire to a nonvisible target is established, there are currently no interventions which can be performed on the target lesion from the intravascular location. 
