Neurosurgery Robot
Stated Topic:  
Develop a more efficient and safer way of performing craniotomies with the assistance of the Medtonic Stealthstation computer navigation system and the JHU steady-hand robot.  We will need to apply a registration between the navigation system and steady-hand robot.  Then, we will implement virtual fixtures to ensure safety with the use of the steady-hand robot by defining cutting boundaries.
Team Members:
Gary Rosenberg, Team Leader
Kunal Tandon

Dr. Peter Kazanzides, Mentor

Importance/Relevance
Craniotomies take a lot of time, sometimes hours, because of the accuracy needed for the procedure.  Since the surgeon is drilling into the skull, safety is of critical interest.  Using our system, we hope to speed up and increase the safety of the process by restricting the movement of the surgical drill.  In the future, the surgeon will have confidence in this system and be able to drill into the skull faster.
Deliverables
Minimum:
Implement a registration between the Medtronic Stealthstation and the JHU Steady-Hand Robot.

Demonstrate on a skull phantom, that our registration technique works correctly.

Moderate: (Besides the minimum expectations)
Use the CISST virtual fixture library to implement simple plane virtual fixtures.
Maximum: (Besides the moderate expectations)

Alter the virtual fixtures into more complex, realistic virtual fixtures.

Short Technical Summary of Approach:
1. Attend surgeries
· Dependency:  surgery schedule
2. Port robot demo software to Linux/CISST/FLTK (Completed by summer student)
· Buttons for “Start Comply”, “Stop Comply”, “Quit”
· Familiarize with summer student’s code
3. Install Stealthlink software and write simple test program to communicate with it (Completed by summer student)
· Test program will be useful during debugging
· Test program will get integrated into robot software
4. Add virtual fixture to robot software
· Read virtual fixture papers
· Dependency:  Ankur to provide virtual fixture library and help us understand it
5. Design and construct skull phantom with foam block insert
· Determine what kind of fiducials should be implanted for registration on Stealthstation

· Foam block insert should have some reference marks that can be seen on the CT image when defining the virtual fixture (for later testing)
· Order foam blocks and misc. parts
· Dependency:  Iulian can help with mechanical design and machining
· Dependency:  Arrangement needs to be made for CT scanning
6. Integrate cutting tool with robot
· Put Stealthstation marker frame on cutting tool.
7. Modify demo software to implement skull base drilling application
· Create software to calibrate (register) robot tool to Stealthstation
8. Test software with skull phantom
· Can use calipers to measure overall accuracy (i.e., where did the plane end up with respect to where it was defined in the CT?)
· We may be able to do a comparison of robot-assisted vs. manual drilling
9. Modify demo software to implement pedicle screw placement application (if time available)
10. Implement more difficult virtual fixtures
Key Dates:  (This also on a separate sheet at the end, a larger copy)
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Dependencies:
Surgery Viewing:

· Initial:
View surgery at Hopkins Hospital when surgeon’s schedule allows

· Backup: 
Find another neurosurgeon

Skull Fixture:

· Initial:
Iulian to create skull fixture (2 weeks)
· Backup: 
Give him more time

CT Scan:
· Initial: 
Access to CT scan (Already arranged)
· Backup:
Ask another hospital

Virtual Fixture Library:
· Initial: 
Help from Ankur for virtual fixture library
· Backup:
Ask someone else in the lab, probably Dr. Kazanzides

Management Plan:
· Use Microsoft Project to keep us on schedule (As seen in Key Dates Section)
· Team Meetings:   Wednesdays 9-11 a.m., Saturday 4 - 6 p.m.
· Individual work done by assigned Wednesday or Saturday
Reading List:
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