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COMPUTER-ASSI STED SURGERY SYSTEM AND METHOD

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority of United States

Provisional Patent Application No. 60/944,138 filed on June

15, 2007, the contents of which are hereby incorporated by-

reference .

TECHNICAL FIELD

[0002] The present application relates to computer-assisted

surgery systems and methods, and more particularly to the

tracking of objects, like navigation systems in computer-

assisted surgery.

BACKGROUND

[0003] Computer-assisted surgery (CAS) systems typically have

a tracking device to track in space an object involved in a

surgery, such as an implant or a surgical instrument. A

computer system for outputting information related to the

object being tracked is also generally used. Computer-

assisted surgery (CAS) systems may display information about

the object being tracked on a single displaying device, with

or without images acquired by the CAS system.

[0004] Some more recent CAS systems involve imageless tracking

as opposed to commonly used image-based systems. The

displaying device is however typically located outside the

surgical sterile field and away from the surgical table.

With this configuration, the medical personnel involved in

the surgery, or present in the room, may view the

information being displayed. A user performing or involved

the surgery must move his/her head and/or divert his/her

sight from the surgical field of view or the location at

which the surgery is being performed in order to look at the
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displaying device. Possible involuntary movements of the

arms and hands of the user may occur at this moment and

create an undesired displacement of the object being

manipulated or an error in performing actions required

during surgery.

[0005] The displaying device of typical CAS systems is also

for the use of everyone in the operation room. The

information displayed is the same for everyone and not

necessarily targeted at a specific task of a specific

viewer/user .

SUMMARY

[0006] It is therefore an aim of the present disclosure to

provide a novel computer-assisted surgery system and method

that addresses issues associated with the prior art.

[0007] According to a first embodiment, there is provided a

system for assisting a user manipulating an object during a

surgery, the system comprising: a tracking device for

tracking the object in a sterile field in which surgery is

being performed, and for generating tracking data for the

object; a processing device positioned outside the sterile

field, for generating position and orientation information

related to the object by processing the tracking data

received from the tracking device and; and a displaying

device for being located in the sterile field, the

displaying device for displaying the position and

orientation information received from the processing device

to the user during the surgery.

[0008] Further in accordance with a particularity of the first

embodiment, the displaying device is positioned within a

same field of view as a location at which the surgery is

being performed from a surgeon's viewpoint, for display of



the information to the surgeon during manipulation o f the

obj ect .

[0009] Still in accordance with a particularity of the first

embodiment, the system is provided with an imaging device

for acquiring images of at least one o f the object and a

location at which the surgery is being performed, the

displaying device displaying the images.

[0010] Further in accordance with a particularity of the first

embodiment, the processing device comprises a coordinate

translating device for translating the object position and

orientation information into a coordinate system relative to

the images .

[0011] Again in accordance with a particularity o f the first

embodiment, the system is provided with a server operatively

connected to the processing device, for allowing a

communication between the processing device and the

displaying device. The server optionally comprises a

wireless server for allowing wireless communication between

the displaying device and the processing device.

[0012] Still further in accordance with a -particularity o f the

first embodiment, the displaying device comprises a portable

handheld computing device or a touch- screen for interaction

with the user through said processing device.

[0013] Yet again in accordance with a particularity o f the

first embodiment, the user comprises multiple users, and the

displaying device comprises multiple displaying devices each

comprising a dedicated user interface, wherein each of the

displaying devices are dedicated to one of the users, and

each o f the users executes a specific role.

[0014] Still in accordance with a particularity o f the first

embodiment, the system is provided with a communications



interface for assigning a communication priority between one

of the displaying devices and the processing device, the

communication priority being in accordance with the

dedicated user interface involved in the communication.

[0015] Further in accordance with a particularity of the first

embodiment, the system optionally comprises a database

operatively connected to the processing device, the database

storing information on at least one of the surgery, the

object and the location, the information for being displayed

by the displaying device.

[0016] Further in accordance with a particularity of the first

embodiment, the tracking device comprises markers placed on

the object, the markers for being tracked using one of: a

mechanical frame, an electro-mechanical device, an acoustic

device, an electro-magnetic device, an optical device and a

radio- frequency device.

[0017] According to a second embodiment, there is provided a

method for assisting a user in manipulating an object during

a surgery, the method comprising: tracking the object

located in a sterile field at which surgery is being

performed to generate tracking data,- processing the tracking

data from a location remote of the sterile field, to

generate position and orientation information related to the

object; and sending the position and orientation information

from the location remote of the sterile field for display in

the sterile field to the user, during the surgery.

[0018] Further in accordance with a particularity of the

second embodiment, the step of sending comprises sending the

position and orientation information to a displaying device

positioned within a same field of view as an area at which

the surgery is being performed from a surgeon's viewpoint,

during manipulation of the object by the surgeon.



[0019] Still in accordance with a particularity o f the second

embodiment, the method further involves the step of

acquiring an image o f at least an area at which the surgery

is being performed, and sending the image acquired for

display in the sterile field.

[0020] Further in accordance with a particularity of the

second embodiment, the step of processing comprises

translating the object position and orientation information

to a coordinate system in accordance with the image

acquired.

[0021] Still further in accordance with a particularity of the

second embodiment, the step of sending comprises

communicating the object position and orientation

information to a displaying device via a server.

[0022] Yet again further in accordance with a particularity of

the second embodiment, the method further comprises the step

o f receiving data entered by the user using an input device

o f a displaying device positioned in the sterile field, and

using the data entered in at least one of: the processing of

the tracking data and the sending for display of the

position and orientation information.

[0023] Further in accordance with a particularity of the

second embodiment, the step of sending comprises sending

dedicated information to one of multiple displaying devices,

the dedicated information being dependent on: the one o f the

multiple displaying devices to which the dedicated surgery

information is being sent, and a particular task to be

performed by a specific user of the one of the multiple

displaying devices.

[0024] Yet again in accordance with a particularity o f the

second embodiment, the method further involves the step of



assigning a communication priority to each one of the

multiple displaying devices, and determining when to accept

a communication from one of the multiple display devices

based on the communication priority.

[0025] In the specification, the term "procedure" is meant to

refer to a procedure, a series o f actions, steps or

operations conducing to an end or a final terminating step,

a set o f instructions.

[0026] In the specification, the term "surgery" is meant to

refer to: a procedure performed on a patient usually with

instruments; the performance of a practical work or of

something involving the practical application of principles

or procedures; and any operative or manual procedures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Fig. 1 is a schematic view of a computer-assisted

surgery system in accordance with an embodiment;

[0028] Fig. 2 is a schematic view of the computer-assisted

surgery system o f Fig. 1 , placed within a surgery

environment with the displaying device located within a

sterile field for direct viewing,- and

[0029] Fig. 3 is a block diagram showing steps of the method

in accordance with another embodiment .

[0030] It will be noted that throughout the appended drawings,

like features are identified by like reference numerals.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0031] Fig. 1 schematically illustrates the various components

of the system in accordance with an embodiment .



[0032] The system 10 tracks an object or multiple objects 20

being manipulated during surgery (also generally referred to

as a manipulative procedure) using markers 22 . The system

10 also has displaying devices 30. At least one of the

displaying devices 30 is placed within a sterile field 32.

[0033] The system 10 has a subsystem 100 depicted as a group

of various components for illustrative purposes. The

components may be regrouped in a unitary device or each

components may form separate units.

[0034] As illustrated, the subsystem 100 has a processing

device 102, a tracking device 104, a communications

interface 106, and a server 108.

[0035] The subsystem 100 optionally has an imaging device 110,

an input/output device 112, and a database 114.

[0036] The processing device 102 communicates with each one of

the displaying devices 30, which are located in or out of a

sterile field of surgery 32, via the server 108. The server

108 allows for client-server communications, the clients

being each one of the displaying devices 30.

[0037] The tracking device 104 tracks an object 20 or many

objects being manipulated by a user or being present within

the sterile field 32 while performing the surgery. The

object 20 can be an implant, a surgical instrument, a

surgical tool, a reference base anchored to the patient, or

any other device involved in the surgery.

[0038] The tracking device 104 detects and sends tracking data

to the processing device 102. The tracking data is

indicative of a position and an orientation of the object 20

in space with respect to the tracking device 104. The

tracking device 104 uses passive or active markers 22 to

track the object 20; these are placed in a known



configuration on the object 20. The known configurations

are optionally stored in a memory of the processing device

102 or in the optional database 114 for future analysis of

the tracking data by the processing device 102.

[0039] Still referring to Fig. 1 , the processing device 102

uses the tracking data detected by the tracking device 104,

the configurations of the markers 22 and/or any additional

information pertaining to the object 20 being tracked, such

as a computer model of the object 20, to generate the

position and orientation information of the object in space,

with respect to any given reference frame. This information

is then sent for display from the processing device to a

location in the sterile field 32, via the server 108.

[0040] The position and orientation information sent to a

display device 30 in the sterile field 32 may be accompanied

by representations of bone models or of parts of the tools

(for example an axis, a tip of a tool) .

[0041] The position and orientation information sent for

display can also take the form of numerical values, such as

angles, distances, differentials, and be treated to

represent values associated with the surgery being

performed.

[0042] Any information sent for display in addition to the

position and orientation information is optionally processed

using the tracking data. For example, representations of

bone models or of parts of tools used during surgery are

adapted or translated into a reference frame to provide a

meaningful spatial display of the information to the user.

[0043] The tracking device 104 is any type of tracking device

or apparatus that can locate markers on an object 20 while

the object 20 is manipulated. The location of the object 20



in time can be recorded with respect to a particular

reference frame. Examples of such tracking devices include

but are not limited to: mechanical frames, electro¬

mechanical devices, acoustic tracking devices, electro

magnetic tracking devices, optical tracking devices and

radio-frequency tracking devices. The markers 22 are

selected to function according to any one of the above-

mentioned tracking technologies (electro-magnetic, optical,

radio-frequency and ultrasound) or any other type permitting

the location of the object 20 so as to be able to determine

its position and orientation in time with respect to a given

point in space .

[0044] Still referring to Fig. 1 , the subsystem 100 optionally

has an imaging device 110 for acquiring images of an area at

which the execution of the surgery is being performed.

These images can be stored in the database 114 or in any

other memory device. When images are acquired, the

processing device 102 has an optional coordinate translating

device (not shown) which then translates the object position

and orientation information into a coordinate system

relative to the images acquired, or with respect to a

reference frame compatible with the acquired images. The

acquired images and the object position and orientation

information can be sent for display, separately or as a

unified stream, to any one of the displaying devices 30

which are located at the sterile field 32 .

[0045] The imaging device 110 can be any type of imaging

system or apparatus for acquiring images of the area at

which surgery is being performed. Images of other areas

within the sterile field 32 can also be taken, as desired.

The kinds of imaging device 110 which can be used include

but are not limited to: X-ray, fluoroscopy, CT-scan,

magnetic resonance imaging (MRI), ultrasonography.



[0046] The optional input/output devices 112 of the system 10

are generally placed outside of the sterile field 32. An

input/output device 112 can be a display screen, keyboard,

keypad, touch-screen, mouse, or any other commonly known

device allowing the input or the output of information from

and to a given user. The data entered via the input/output

device 112 is optionally stored in the database 114 or any

other memory device.

[0047] An application 122 is coupled to the processing device

102 for implementing instructions in assisting a given

procedure such as surgery. The application 122 is configured

to implement various system states which correspond to steps

involved in the procedure. Steps or system states are, for

example, calibrating surgical instruments, performing a bone

resection verification, positioning an implant, or any other

type of procedural action.

[0048] The database 114 is optionally used to store

instructions of the application 122 and/or any complementary

data pertinent to the given procedure or system states. For

example, the database 114 can be used to store: images

acquired using the imaging device 110, generic surgery

information, specific information pertaining to the various

actions to be accomplished during the procedure, as well as

any information pertaining to a patient, living or deceased

body, onto which surgery is performed. Other data is

optionally stored in the database 114, such as computer

models of tools or body parts which can be used by the

processing device 102 in the processing of the tracking

data, in the generation of the position and orientation of

the object 20 or in the treatment of any information for

display. The stored data can be in the form of texts,

images, animations or in any other kind of format as related

to the procedure. A user can choose to access the stored



data at anytime before, after or during the execution of the

procedure .

[0049] The complementary data stored in the database 114 is

retrieved (refer to "data retrieved" in Fig. 1 ) and also

sent, via the server 108, at the sterile field 32, for

display by any one of the displaying devices 30. The

displaying devices 30 then display this data to users

together with any acquired images, surgery information and

the object position and orientation information from the

processing device 102.

[0050] Still referring to Fig. 1 , the displaying devices 30

are generally positioned adjacent to a location at which the

surgery is being performed and can be portable, pocket-size

computing devices, such as personal digital assistance

devices (Pda) , information appliances, personal

communicators, handheld game consoles, ultra-mobile PCs,

handheld televisions or any other type of portable

displaying devices.

[0051] The displaying devices 30 optionally have an input

device (not shown) , such as a touchscreen, to allow a user

interaction such as the entry of data. The data entered by

the user is optionally stored in the database 114 or a

database (not shown) of the displaying device 30 and later

sent back to the processing device 102. Such entered data is

also optionally used by the processing device 102 to process

the tracking data or to process any information to be sent

for display.

[0052] Each displaying device 30 optionally has a user

interface and a communication interface (not shown) . The

communication interface allows a communication with the

server 108. The user interface and the communication

interface are optionally implemented as dedicated interfaces



to a user of a particular displaying device 30. In this

way, the information displayed by a particular displaying

device 30 is targeted to its user and depends on the nature

of the user's role or on the nature of a specific task

performed by the specific user in the execution of the

surgery. The dedicated interfaces of each one of the

displaying devices 30 may be assigned different

communication priorities establishing precedence when

establishing communication with the processing device 102.

[0053] Similarly, the user interface enables the display of

the acquired images and the object position and orientation

information according to a preference of the specific user,

or to the nature of the specific user's role and tasks.

Hence, different information is displayed depending on

whether the user is a surgeon, an instrument technician, a

nurse or any other member of the surgical team, for

instance. A s an example, the server 108 may concurrently

send for display information related to an implant position

to a displaying device of a surgeon, and information related

to an instrument assembly to a displaying device of an

instrument technician.

[0054] Fig. 2 schematically illustrates the system 10 within

the context of a surgical environment .

[0055] A s shown, the sterile field 32 has a displaying device

30 located next to a body portion onto which the surgery is

performed, i.e., adjacent to an area at which surgery is

performed. The position of the displaying device 30 in the

sterile field 32 allows the user 200 (a surgeon or a medical

assistant) to access and view the displaying device 30

during surgery, and optionally within the field of view of

the user while manipulating the object 20 or performing the

surgery. The displaying device 30 can optionally be enclosed



in a sterile bag or in any protective shield if it is not

possible to properly sterilize the displaying device 30

itself.

[0056] Still referring to Fig. 2 , a user 200 who is manually-

executing a procedure on a body portion 202 on a surgical

table 204, is able to view the information displayed on the

displaying device 30 without diverting his/her focus out of

the sterile field 32 (or out of his/her surgical field of

view) . In some cases, a simple glance of the eyes of the

user towards the display screen is necessary, as illustrated

by the dotted lines in Fig. 2 .

[0057] Referring to Figs. 1 and 2 , the server 108 is

optionally a wireless bidirectional communications server.

Hence, the communications interface 106 and the

communications interface (not shown) of the displaying

devices 30 are optionally adapted to permit wireless

transmission and reception.

[0058] Displaying devices 30 such as portable display

assistants (PdAs) , for example, can support wireless

transmission over radio-frequency and Bluetooth standards.

Displaying devices 30 are also optionally equipped to

support infrared data transmission and reception. Optical

communication is thus optionally established between the

displaying devices 30 and the interface 106, which in this

case is made to support such communication. Other suitable

communication protocols, systems, and devices are also used.

[0059] Wireless communications between the processing device

102 and each client displaying device 30 help in preserving

the sterile field 32 effectively sterile and allow the

displacement of the displaying devices 30 according to the

needs of a particular procedure, the desires of a particular



user, or the nature of a particular user's role or task in

the procedure .

[0060] Still referring to Figs. 1 and 2 , multiple displaying

devices 30 are optionally located throughout the surgery-

room, with at least one displaying device 30 placed within

the sterile field 32 as illustrated.

[0061] When there are many users 200, each having their own

dedicated displaying device 30, the communication interface

106 optionally has a security device (not shown) for

assigning priorities to each communication from or to a

particular displaying device 30 to or from the processing

device 102.

[0062] For example, the security device implements a scheme

which ensures that a surgeon who is performing a surgery has

the highest priority. In this way, the surgeon is able to

indicate to the processing device 102 whether or not a given

step in the surgery is ready to be started or whether it is

completed. In place of the security device, the security

scheme may be ensured by the server 108 and each one of

dedicated interfaces of the displaying devices 30.

[0063] Such a communication scheme is optionally adapted to be

used to train personnel and communicate with other users 200

throughout the surgery room. For example, the head surgeon's

input can provide particular training information which is

then sent to other displaying devices 30 dedicated to

assistant users. Each one of the users can also contact

anyone located outside the surgery room for external

assistance .

[0064] The priority scheme is also adaptable to prevent

conflicts between the displaying devices 30 of various users

when simultaneously trying to communicate with the



processing device 102, and/or to allow or block certain

communications during critical steps. Fig. 3 shows the

various steps of the method, in accordance with a second

embodiment. The following description o f the steps in Fig. 3

involves numeral references as illustrated in Figs. 1 and 2 .

[0065] In step 300, a system state is set. The system state

corresponds to an action performed during the surgery by a

user manipulating an object for example. The system state

may be set by a user coordinating the procedure or any other

user. Alternatively, the user optionally enters a procedure

name. In any case, the client terminal (such as a displaying

device 30 a s shown in Fig. 1 ) or an input device (such as

device 112 in Fig. 1 ) can be used for such purposes. This

step is optional.

[0066] In step 302, complementary data relevant to the set

system state is retrieved from a memory device such as

database 114 (refer to Fig. 1 ) . This step can be

accomplished by the processing device 102 (refer to Fig. 1 ) .

Alternatively, a list of steps and other information

pertaining to the procedure name entered by the user is

retrieved. This step is also optional.

[0067] In step 304, an object manipulated by the user to

perform the action is tracked in space using a tracking

device to generate tracking data. This is done in real-time

throughout the method, while the surgery is being performed.

In reference to Fig. 1 , the tracking device 104 measures and

generates tracking data optionally taken using markers 22

placed at known locations with respect to the object 20.

[0068] Now referring back to Fig. 3 , in step 306, an image of

at least an area at which the action is performed is

optionally acquired. This step can be accomplished at

anytime during the method illustrated, pre-operatively or



intra-operatively, although an intra-operative image

acquisition would provide for a real-time imaging of the

procedure to the user. The imaging device used for this

step (such as device 110 in Fig. 1 ) may store the images or

data stream acquired on any storing device to be used by the

system as complementary data.

[0069] In step 308, the tracking data received from the

tracking device (device 104 in Fig. 1 ) is processed using

any processor such as the processing device 102 (refer to

Fig. 1 ) . The data is processed to determine and generate

information on a position and an orientation of the object.

[0070] In step 310, at least the object position and

orientation information is sent for display at a sterile

field of surgery, to anyone of the various client terminals

(such as the displaying devices 30 as seen in Fig. 1), via a

server.

[0071] The processing device such as device 102 in Fig. 1 ,

optionally sends with the object position and orientation

information, complementary data such as images or any data

relevant for the procedure, including information pertaining

to the system state, or any other data stored in a database

accessible by the processing device. Once the data sent is

received by a client terminal (or anyone of the displaying

devices 30 illustrated in Fig. 1 ) located in the sterile

field 32, the data is displayed in the following step 312

.The information sent for display to a given client terminal

is optionally dedicated information targeted at a specific

user of the given client terminal. Such dedicated

information may depend on the specific user's preferences,

tasks, and role.

[0072] If complementary data such as images taken during

surgery are also sent for display, the processing device



optionally translates the object position and orientation

information into a coordinate system compatible with the

images. The translation into a common reference frame can

alternatively be performed in step 312, once the data is

received at the sterile field.

[0073] In step 312, anyone of the client terminals receive the

complementary data and/or object position and orientation

information, and displays this information. The client

terminals can each have a different interface and the

display of the information and/or complementary data is

optionally altered in accordance with the system state, the

preferences, the role and the tasks of a specific user of

the client terminal. For example, if the system state is set

for a calibration of an object, such as various tools or

surgical instruments, the client terminals can display the

information and/or complementary data in a window

specifically designed to faciliate the action, optionally

illustrating a given reference frame used.

[0074] Step 312 is performed during the surgery, optionally in

real-time, and while each user executes his/her role and

related tasks in order to complete the action, using the

assistance of the information displayed on his/her client

terminal .

[0075] In step 314, the user optionally inputs data using

his/her client terminal or any other input/output device.

The information entered may indicate a progression in the

execution of the action, may be related to the procedure

itself, the patient or the body upon which surgery is

performed, the object being tracked or any other relevant

information. In this step, the data entered by the user is

received by the processing device of the system via a

server.



[0076] When there is a plurality of client terminals, each

terminals is optionally assigned a communication priority

whereby a precedence is established for allowing

communication between each one of the client terminals and

the main processing device. Such a communication priority-

can be implemented using any kind of arbitration process,

with each one of the client terminals having a recognizable

dedicated interface.

[0077] In step 316, when the user-entered data of step 314

indicates that the action is complete or when the system

determines that the action is completed from the object

position and orientation information and/or the acquired

images, the processing device 102 evaluates whether there is

a next action to. be completed. If yes, the method goes to

step 318; if NO, the method goes to step 320.

[0078] In step 318, the system state is set to a next system

state corresponding to a next action in the procedure. The

method therefore returns to step 302.

[0079] In step 320, the system state is set to a Final state,-

the procedure is completed.

[0080] Steps 316-320 are replaceable by a step such as step

300, wherein the user overrides the system by setting a

given system state of his/her own choosing. Changing the

system state can thus be achieved at any time during the

method. A pre-assigned right to change system states can be

given to a specific user in order to avoid multiple users to

vary the state concurrently. Other authorization schemes can

be implemented.

[0081] In the above method, it is understood that some of the

steps may be performed concurrently and in a variety of

ways. The method involves the communication between the



processing device 102 (refer to Fig. 1), located in a non-

sterile field, and client terminals (refer to the displaying

devices 30 of Fig. 1 ) which are located in a sterile field,

in order to assist a user in manipulating an object during a

procedure .

[0082] Additionally, information valuable to the execution of

the procedure is optionally transmitted to anyone of the

client terminals such that the users are well informed of

the tasks at hand. The client terminals can communicate with

the processing device via a server, any information

pertaining to the procedure as entered by a user. The client

terminals can also communicate with one another and be used

to contact external assistance or external systems

optionally via the server and the processing device.

[0083] It is thus understood that several other embodiments of

the system and method for assisting a procedure can be

implemented, and thus fall within the scope o f the present

invention. The embodiments of the invention described above

are therefore intended to be exemplary only. The scope of

the invention is intended to b e limited solely by the scope

o f the appended claims.



CLAIMS :

1 . A system for assisting a user manipulating an

object during a surgery, the system comprising:

a tracking device for tracking the object in a

sterile field in which surgery is being performed, and for

generating tracking data for the object;

a processing device positioned outside the

sterile field, for generating position and orientation

information related to the object by processing the tracking

data received from the tracking device and; and

a displaying device for being located in the

sterile field, the displaying device for displaying the

position and orientation information received from the

processing device to the user during the surgery.

2 . The system as in claim 1 , wherein the displaying

device is positioned within a same field of view as a

location at which the surgery is being performed from a

surgeon's viewpoint, for display of the information to the

surgeon during manipulation of the object.

3 . The system as in claim 1 , further comprising an imaging

device for acquiring images of at least one of the object

and a location at which the surgery is being performed, the

displaying device displaying the images.

4 . The system as in claim 3 , wherein the processing device

comprises a coordinate translating device for translating

the object position and orientation information into a

coordinate system relative to the images.

5 . The system as in claim 1 , further comprising a server

operatively connected to the processing device, for allowing



a communication between the processing device and the

displaying device.

6 . The system as in claim 5 , wherein the server comprises

a wireless server for allowing wireless communication

between the displaying device and the processing device.

7 . The system as in claim 6 , wherein the displaying device

comprises a portable handheld computing device.

8 . The system as in claim 1 , wherein the displaying device

comprises a touch-screen for interaction with the user

through said processing device.

9 . The system as in claim 1 , wherein the user comprises

multiple users, and the displaying device comprises multiple

displaying devices each comprising a dedicated user

interface, wherein each of the displaying devices are

dedicated to one of the users, and each of the users

executes a specific role.

10. The system as in claim 9 , further comprising a

communications interface for assigning a communication

priority between one of the displaying devices and the

processing device, the communication priority being in

accordance with the dedicated user interface involved in the

communication.

11. The system as in claim 1 , further comprising a database

operatively connected to the processing device, the database

storing information on at least one of the surgery, the

object and the location, the information for being displayed

by the displaying device.

12. The system as in claim 1 , wherein the tracking device

comprises markers placed on the object, the markers for

being tracked using one of: a mechanical frame, an electro-



mechanical device, an acoustic device, an electro-magnetic

device, an optical device and a radio- frequency device.

13 . A method for assisting a user in manipulating an

object during a surgery, the method comprising:

tracking the object located in a sterile field at

which surgery is being performed to generate tracking data;

processing the tracking data from a location

remote of the sterile field, to generate position and

orientation information related to the object; and

sending the position and orientation information

from the location remote of the sterile field for display in

the sterile field to the user, during the surgery.

14. The method as in claim 13, wherein the sending

comprises sending the position and orientation information

to a displaying device positioned within a same field of

view as an area at which the surgery is being performed from

a surgeon's viewpoint, during manipulation of the object by

the surgeon.

15. The method as in claim 13, further comprising acquiring

an image of at least an area at which the surgery is being

performed, and sending the image acquired for display in the

sterile field.

16. The method as in claim 15, wherein the processing

comprises translating the object position and orientation

information to a coordinate system in accordance with the

image acquired.

17. The method as in claim 13, wherein the sending

comprises communicating the object position and orientation

information to a displaying device via a server.



18. The method as in claim 13, further comprising receiving

data entered by the user using an input device of a

displaying device positioned in the sterile field, and using

the data entered in at least one of: the processing of the

tracking data and the sending for display of the position

and orientation information.

19. The method as in claim 13, wherein the sending

comprises sending dedicated information to one of multiple

displaying devices, the dedicated information being

dependent on:

the one of the multiple displaying devices to which the

dedicated surgery information is being sent, and

a particular task to be performed by a specific user of

the one of the multiple displaying devices.

20. The method as in claim 13, further comprising assigning

a communication priority to each one of the multiple

displaying devices, and determining when to accept a

communication from one of the multiple display devices based

on the communication priority.
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