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AMENDED CLAIMS
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I/WE CLAIM:

1. A medical device for use with a surgical navigation system comprising:

a rigid body shaped in the form of a boot to envelope an extremity of a patient, the

body having an inner wall and an outer wall;

a tracking device associated with the body in a fixed relation to the outer wall of the

body; and

a filler that fixably conforms to the space between the inner wall of the body and the

extremity.

3. The medical device of claim I wherein the filler is an inner liner of the body that

conforms to the extremity, and wherein the inner liner can be separately removed from the

extremity after the body has been removed.

4 . The medical device of claim 1 that includes one or more openings in the body located

at a medial malleolus and a lateral malleolus of the patient, wherein the one or more openings

extend through the body and the filler.

6 . The medical device of claim 1 wherein the filler is a bladder that can be filled with a

fluid.

7 . The medical device of claim 1 wherein die tracking device is an inertial sensor, an

optical sensor tracked by an optical tracking system, or an electro-magnetic sensor tracked by

an electro-magnetic tracking system.



10. The medical device of claim 1 wherein the tracking device is integral to the outer

wall.

11. The medical device of claim 1 wherein the tracking device is mounted on the outer

wall using a rigid connector attached to the outer wall.

13. The medical device of claim 1 that includes a clamp for an extra-medullary tibia rod.



14. A method of attaching a tracking device to a patient in a non-invasive manner, the

methodcomprising the steps of:

placing a rigid body shaped in the form of a boot around an extremity of the patient,

wherein the extremity includes a tibia and an adjacent foot of the patient;

non-invasively securing the body to the extremity so that the body is fixed relative to

the extremity and the body substantially immobilizes the foot relative to the tibia; and

associating a tracking device to the body so that the tracking device is fixed relative to

the body.

15. The method of claim 14 wherein the non-invasive securing is done by using an inner

layer that conforms to the extremity.

16. The method of claim 14 wherein the non-invasive securing is done by using a bladder

that can be filled with fluid.

17. The method of claim 14 wherein the tracking device is used during a knee

replacement procedure to determine the necessary anatomical landmarks.

18. The method of claim 14 wherein the tracking device is used during a hip replacement

procedure to determine the necessary anatomical landmarks.

19. The method of claim 14 wherein the associating of the tracking device is performed

by attaching the tracking device to a connector that is affixed to the body.



20. A method for establishing a coordinate system of an anatomical structure with

reference to neighboring structures and for establishing spatial relationships between the

anatomical structure and the neighboring structures or surgical devices in a non invasive

manner, the method comprising the steps of:

placing an enveloping body around a portion of an extremity of a patient,

associating a tracking device with the enveloping body,

manipulating the extremity using natural extremity joint constraints to create rigid

transformations situations to access parameters of adjacent limb members of the extremity;

and

tracking the tracking device during the manipulation to establish the coordinate

system.

2 1. The method of claim 20 wherein the extremity is a leg and the portion of the anatomy

is an ankle.

24. The method of claim 2 1 further comprising the steps of determining a hip center,

determining a knee center, and determining an ankle center.

25. The method of claim 24 wherein the step of determining the hip center includes the

step of circumflexing the hip with the knee in fall extension.

26. The method of claim 24 wherein the step of determining the ankle center includes the

step of digitizing a medial malleolus and a lateral malleolus of the ankle through one or more

openings in the enveloping body that are positioned over the medial malleolus and the lateral

malleolus.

27. The method of claim 24 wherein the step of determining the ankle center includes the

step of using a known transformation between a reference frame of the enveloping body and

the ankle center position of the enveloping body.



28. The method of claim 20 further comprising the steps of placing the enveloping body

around a portion of an opposing extremity of the patient, associating a tracking device with

the enveloping body, manipulating the opposing extremity using natural extremity joint

constraints to create rigid transformation situations to access parameters of adjacent limb

members of the opposing extremity; and tracking the tracking device during the manipulation

to establish a coordinate system for the opposing extremity for comparison purposes during a

surgical procedure.

29. The medical device of claim 1wherein the body includes a removable front panel.

30. The method of claim 14 wherein the step of non-invasively securing includes the step

of injecting foaming material into ihe body.


	front-page
	wo-amended-claims

