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SURGICAL NAVIGATION

TECHNICAL FIELD

This invention relates to surgical navigation.

SUMMARY

A method of surgical navigation into the brain includes establishing a trajectory
through the skull into the brain to a target, drilling a hole in the skull using a drill, and
verifying the trajectory of the drilled hole during drilling using image guidance.

Embodiments of this aspect may include one or more of the following features. The
image guidance is provided by a probe received by the drill. The probe is received in a
lumen defined by the drill. The method includes placing an access member in the drilled
hole, and verifying the trajectory of the access member during placement. The access
member is placed using the drill, and the trajectory is verified using the probe received by the
drill.

A surgical navigation system includes a cannulated drill, a cannulated access member,
and a coupling member for coupling the access member to the drill and for maintaining
alignment of the cannulations in the drill and the access member. The access member is
movable relative to the coupling member such that the access member can be secured to
tissue while the coupling member maintains the alignment of the cannulations.

Embodiments of this aspect may include one or more of the following features. The
system 1ncludes a probe for receipt within the cannulated drill. The system includes a drill
bit.

A surgical kit includes a cannulated drill, a cannulated access member, a coupling
member for coupling the access member to the drill, and a probe for receipt within the
cannulated drill. Embodiments of this aspect may also include a drill bit, a medical device,
and/or a robot arm.

The details of one or more embodiments of the invention are set forth in the accompa-
nying drawings and the description below. Other features, objects, and advantages of the

invention will be apparent from the description and drawings, and from the claims.
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DESCRIPTION OF DRAWINGS

Fig. 1 is an illustration of a cannulated drill being used to place an access member in
the skull under navigation guidance.

Fig. 2 1s a partial cross-sectional view of the access member.

Fig. 3 is a side view of a coupling member that couples the access member to the
cannulated drill.

Fig. 4 shows the cannulated drill being used to drill a hole in a skull.

Fig. 5 shows the access member being used to position a medical device at a target
site within the brain.

Fig. 6 illustrates an exemplary disposable kit containing components of the system.

Fig. 7 illustrates a robot arm supporting the cannulated drill.

DETAILED DESCRIPTION

Referring to Fig. 1, an image-guided trajectory system 10 includes an access member
12 for establishing a set trajectory to a target site, a cannulated drill 14, and a coupling
member rod 16 that couples the access member 12 to the cannulated drill 14 during
securement of the access member 12 to a patient’s skull 20. Also shown in Fig. 1 is a probe
18, for example, a BrainLab Probe (available from BrainLab Cranial Navigation System) or
an Integra Probe (available from Integra LifeSciences), received within the drill 14 and
extending about half-way down the length of the drill 14. The probe 18 is coupled to an
image guidance system 19, for example, a BrainLab image guidance system or an Integra
image guidance system, which tracks the trajectory of the probe 18 relative to images of a
patient’s brain. The receipt of the probe 18 within the cannulated drill 14 during securement
of the access member 12 to the skull 20 insures that the access member 12 establishes the
desired trajectory to a target site.

Referring to Fig. 2, the access member 12 includes a main body 22 defining an
internal lumen 24, and a clamping member 26 defining an internal lumen 28 aligned with
lumen 24. The main body 22 has a distal portion 30 with a threaded region 32 that engages
the skull bone to secure the access member to the skull 20. Surrounding the distal portion 30

is a depth stop 34 that sets the depth to which the access member 12 is insertable into the
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skull. The main body 22 has a proximal portion 36 with two outwardly extending wings 38
that can be engaged by the operator’s hand and turned to thread the access member 12 into
the skull.

The clamping member 26 has a threaded extension 40 that is received by the proximal
portion 36 of the main body 24 and is rotatable relative to the main body 24. The clamping
member 26 acts on a collet 42 located within proximal portion 36 such that rotation of the
clamping member 26 causes the collet 42 to clamp onto and release the rod 16 (Fig. 3)
received in the lumens 24 and 28.

Referning to Fig. 4, prior to securing the access member 12 to the skull 20, the
operator uses the cannulated drill 14 to drill a pilot hole 60 in the skull 20. Using a drill bit
62 and with the probe 18 received within the drill 14, the operator drills the pilot hole 60
under image guidance such that the pilot hole 60 is aligned with a desired preplanned
trajectory to a target set within the brain. Surrounding the drill bit 62 is a movable depth stop
64 that sets the depth to which the drill bit 62 is insertable into the skull.

After drilling the pilot hole, the operator replaces the drill bit 62 with the rod 16 and
attached access member 12, a shown in Fig. 1. The rod 16 extends about 3.5 cm into the drill
14 and about 3.5 cm into the access member 12 to axially align the drill 14 and the access
member 12. The operator places the access member 12 against the entrance to the pilot hole
60 and uses the probe 18 to align the access member 12 along the desired trajectory to the
target site. The operator then loosens the collet 26 such that the access member 12 can be
rotated relative to the rod 16 to advance the access member 12 into the skull 20. While the
rod remains attached to the drill 14 and remains within the lumens 24, 28 during rotation of
the access member 12, the rod 16 need not move, that is, is not rotated, during the
advancement of the access member 12. While applying a force to the wings 38 to thread the
access member 12 into the skull 20, the operator verifies the alignment of the access member
12 along the trajectory using probe 18 positioned within drill 14.

The operator then removes the drill 14 and rod 16 from the access member 12.
Referring to Fig. 5, the access member 12 now establishes a set trajectory for introduction of
various medical devices 70, e.g., ventriculostomy catheters, other directed catheters for
convection therapy, epilepsy depth electrodes, thermocoagulation probes, lesioning probes,

stereotactic needles, and ablative probes, to the target site 72. The operator need only control
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the depth of advancement of the medical device, which, in many cases, can be predetermined
using navigation software.

To further increase the accuracy of the device placement through the access member
12, the drill 14 can directly hold the access member after securement of the access member to
the skull 20, and the medical device can be passed through the drill and the access member to
the target site.

A cannulated drill is available from Stryker (4200 Cordless Driver 2), and can be
used with a step down chuck for holding the drill bit 62 and the rod 16.

The various components of the image-guided trajectory system 10 can be sold as kits
80 (Fig. 6), either disposable or non disposable, including one or more components of the
system 10. For example, the cannulated drill 14, the access member 12, the coupling
member 16, and the drill bit 62 can be packaged together for sale as a disposable kit.
Alternatively, any combination of one or more of the four components can be packaged
together for sale as a disposable kit, for example, just the access member 12, the coupling
member 16, and the drill bit 62 can be packaged together, the access member 12 and the
coupling member 16 can be packaged together, etc. The probe 18 can also be included in
any of the various combinations of disposable kits described above, for example, a
disposable kit can include the probe 18, drill 14, access member 12, and coupling member
16. Furthermore, one or more medical devices 70 can be included in any of the various
combinations of disposable kits, including kits with the probe 18. All of the components
need not be disposable. The various components can be sold as a system with the image
guidance system 19.

Referring to Fig. 7, the cannulated drill 14 can be supported during use by a robot arm
82, for example, a BrainLab robot arm. The robot arm 82 can be manipulated to fix the
position of the cannulated drill 14 in a selected axis. The robot arm 82 is preferably
supported by a device 84, for example, a Mayfield head holder, used to fixate the head. The
robot arm 82 can be included in any of the kit configurations described above.

Various modifications may be made without departing from the spirit and scope of the

invention. Accordingly, other embodiments are within the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A method comprising:

establishing a trajectory through the skull into the brain to a target,

drilling a hole in the skull using a drill, and

verifying the trajectory of the drilled hole during drilling using image guidance.

2. The method of claim 1 wherein the image guidance is provided by a probe

received by the drill.

3. The method of claim 2 wherein the probe is received in a lumen defined by the

drill.

4. The method of claim 2 further comprising:
placing an access member in the drilled hole, and

verifying the trajectory of the access member during placement.

5. The method of claim 4 wherein the access member is placed using the drill, and

the trajectory is verified using the probe received by the drill.

6. The method of claim 1 further comprising:
placing an access member in the drilled hole, and

verifying the trajectory of the access member during placement.

7. A system comprising:

a cannulated drill,

a cannulated access member, and

a coupling member for coupling the access member to the drill and for maintaining
alignment of the cannulations in the drill and the access member, the access member being
movable relative to the coupling member such that the access member can be secured to

tissue while the coupling member maintains the alignment of the cannulations.
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drll.

8. The system of claim 7 further comprising a probe for receipt within the cannulated

9. The system of claim 7 further comprising a drill bit.

10. A kit comprising:

a cannulated drill,

a cannulated access member,

a coupling member for coupling the access member to the drill, and
a probe for receipt within the cannulated drill.

11. The kit of claim 10 further comprising a drill bit.

12. The kit of claim 10 or 11 further comprising a medical device.

13. The kit of claim 10, 11 or 12 further comprising a robot arm.



WO 2008/095166 PCT/US2008/052790

1/5

18

FIG. 1




WO 2008/095166 PCT/US2008/052790

2/5

22

FIG. 2

/16

FIG. 3

FIG. 5




PCT/US2008/052790

WO 2008/095166

3/5

81l

v "Old




WO 2008/095166 PCT/US2008/052790

4/5

14
~
=l o
N
DRILL
o]
ACCESS
MEMBER
COUPLING
MEMBER BIT

—8 =

PROBE
MEDICAL DEVICE

\\70

FIG. 6



00000000000000000000000000000

5/5




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2008/052790

A
INV.

. ‘CLASSIFICATION OF SUBJECT MATTER
AG1B19,/00

According to International Patent Classification {IPC) or to both national classification and iPC

B. FIELDS SEARCHED

A61B

Minimum documentation searched (classlfication sysiem followed by classification symbols)

Documentation searched other than minimum docurmentation to the extent that such documents are included in the fields searched

Elsctronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

US 2006/149280 Al (HARVIE FRASER [GB] ET
AL) 6 July 2006 (2006-07-06)

paragraphs [0108], [0109]; figures
1,4B,4C

US 2006/084867 Al (TREMBLAY BRIAN M [US]
ET AL) 20 April 2006 (2006-04-20)
paragraphs [0408]1 - [0410], [0493]

US 2005/065515 Al (JAHNG TAE-AHN [KR1)
24 March 2005 (2005-03-24)

paragraphs [0104] - [0106]; figures
27A,30,31

US 5 800 557 A (ELHAMI LAGHAOLLAH [DE1)
1 September 1998 (1998-09-01)
figures 35,36

7-12
13

13

7,9

7,9

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of dited documents :

*A" document defining the general state of the art which is not
considered to be of particular relevance

*E* earlier document but published on or after the international
filing date
*L" document which may throw doubts on priotity claim(s) or

which is cited to establish the publication date of another
citation or other speclal reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the International filing date but in the art.
later than the priority date claimed

invention

*T* later document published after the international filing date
ot priotity date and not in conflict with the application but
cited to Understand the principle or theory underlying the

*X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

'¥* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with ane or more other such docu-
ments, such combination being obvious to a person skilled

*&" document member of the same patent family

Date of the actual compietion of the international search

16 June 2008

Date of mailing of the international search report

02/07/2008

Name and mailing address of the ISA/

European Patent Cffice, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Authorized officer

Fax: (+31~70) 340-3016 Grieb, Christian

Fom PCT/ISA/210 (second shest) (April 2005)




. International application No.
INTERNATIONAL SEARCH REPORT PCT/US2008/052790
Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International search report has not been established In respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by
surgery

2, ]:] Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.: }
- because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. D As all required additional search fees were imely paid by the applicant, this international search report covers allsearchable
claims. .

2. l:l -As all searchable claims could be searched without effort ustifying an additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search reportcovers
only those claims for which fees were paid, specliically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report Is
restricted to the invention first mentioned In the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The addltional search fees were accompanled by the applicant's protest but the applicable protest
— fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application Ne

PCT/US2008/052790
Patent document Publication- Patent family Publication
cited in search report date member(s) date
US 2006149280 Al 06-07-2006  NONE
US 2006084867 Al 20-04-2006  NONE
us 2b05065515 Al 24-03-2005 AU 2004275735 Al 07-04-2005
' CA 2539923 Al 07-04-2005
CN 1882286 A 20-12-2006
EP 1686906 A2 09-08-2006
EP 1677689 A2 12-07-2006
JP 2007506514 T 22-03-2007
KR 20050030142 A 29-03-2005
US 2005177157 Al 11-08-2005
Us 2006195093 Al 31-08-2006
US 2007055247 Al 08-03-2007
Us 2007123871 Al 31-05-2007
US 2005065516 Al 24-03-2005
WO 2005030029 A2 07-04-2005
WO 2005030031 A2 07-04-2005
US 5800557 A 01-09-1998 AT 255384 T 15-12-2003

Form PCT/ISA/210 (patent famlly annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - claims
	Page 7 - claims
	Page 8 - drawings
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report

