Office de la Propriete Canadian CA 2494011 A1 2004/02/12

Intellectuelle Intellectual Property
du Canada Office (21) 2 494 01 1
v organisme An agency of 12 DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2003/07/30 (51) CLInt.”/Int.CI." AB81B 1/00, A61B 17/02, A61B 19/00

(87) Date publication PCT/PCT Publication Date: 2004/02/12 | (71) Demandeur/Applicant:

(85) Entree phase nationale/National Entry: 2005/01/31 SDGIHOLDINGS, INC., US
86) N° demande PCT/PCT Application No.: US 2003/023770| (72 Inventeurs/inventors:

(o) N demande PRESSESILINS BRANCH, CHARLES L., US:
(87) N publication PCT/PCT Publication No.: 2004/012617 SMITH, MAURICE M., US:

(30) Priorité/Priority: 2002/08/02 (60/400 562) US FOLEY, KEVIN T, US;
ROEHM, THOMAS E.. Il US

(74) Agent: SMART & BIGGAR

54) Titre : SYSTEMES ET TECHNIQUES D'ECLAIRAGE D'UN ESPACE CHIRURGICAL
54) Title: SYSTEMS AND TECHNIQUES FOR ILLUMINATING A SURGICAL SPACE

LIGHT SOURCE

(57) Abréegée/Abstract:

Methods and devices for illuminating a surgical space during surgery in a patient are provided. A retractor provides a working path
for access to a location In the patient. A light instrument (50) Is positionable in working channel (24) to emit light at the surgical
space without substantially obstructing access to the surgical space.

.
AR 2L N,
R u\'\'\‘ .«me N7
Ak .
e [ [/ 4

I*I ) . Paven Y
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca opPIc B & .

] SRR OERRIA » JO SV SN AN
OPIC - CIPO 191 .




2004/012617 A3 Ui N0 00 A A0 00 A O 0 O

CA 02494011 2005-01-31

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau

(43) International Publication Date

12 February 2004 (12.02.2004) PCT

(51) International Patent Classification’: A61B 1/00,
19/00, 17/02

(21) International Application Number:
PCT/US2003/023770

(22) International Filing Date: 30 July 2003 (30.07.2003)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
60/400,562 2 August 2002 (02.08.2002) US

(71) Applicant: SDGI HOLDINGS, INC. [US/US]; 300
Delaware Avenue Suite 508, Wilmington, DE 19801 (US).

(72) Inventors: BRANCH, Charles, L.; 177 Plantation Lan2,
P. O. Box 320, Advance, NC 27006 (US). SMITH, Mau-
rice, M.; 9285 Oak Knoll Cove, Cordova, TN 38018 (US).
FOLEY, Kevin, T.; 2877 Keasler Circle West, German-
town, TN 38139 (US). ROEHM, Thomas, E. II; P.O. Box
1372, Braden, TN 38010 (US).

(10) International Publication Number

WO 2004/012617 A3

(74) Agents: WARMBOLD, David, A. et al.; MS L.C340, 710
Medtronic Parkway NE, Minneapolis, MN 55432 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, UZ, VC, VN, YU, ZA, ZM, 7ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, 1], TM),
European patent (Al, BE, BG, CH, CY, CZ, DE, DK, EL,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

[ Continued on next page]

(54) Title: SYSTEMS AND TECHNIQUES FOR ILLUMINATING A SURGICAL SPACE

14—

26

)

SASREMEEE Sy iy A

106

102

4

J
N

)

i
OO0
L
o,
—,
(i
Lo
o

LIGHT SOURCE

g\\\;/%/

-

i/

o (57) Abstract: Methods and devices for illuminating a surgical space during surgery in a patient are provided. A retractor provides
a working path for access to a location in the patient. A light instrument (50) is positionable in working channel (24) to emit light at
the surgical space without substantially obstructing access to the surgical space.

=



CA 02494011 2005-01-31

WO 2004/012617 A3 |IHIHHVA!H FURO AL TN 10 A AR AR A A

(88) Date of publication of the international search report:
8 July 2004

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gagzette.



CA 02494011 2005-01-31
WO 2004/012617 PCT/US2003/023770

SYSTEMS AND TECHNIQUES FOR ILLUMINATING A SURGXCAL SPACE

Cross-Reference to Related Application:

This application claims the benefit of the filing date of Provisional Application
Serial No. 60/400,562 filed on August 2, 2002.

BACKGROUND

A surgical space 1n a patient can require illumination for the surgeon to properly
perform surgical procedures in the surgical space. In minimally invasive procedures, a
second i)ortal can be provided so that a light can be positioned at the surgical space
through the second portal. A light could be inserted through the same portal used by the
surgeon to access the space. Also, a light could be located above the portal.

The use of such lights has several drawbacks. For example, the use of a second
portal increases the iﬁvasiveness of the procedure. Positioning a light instrument through
a common access portal occupies space along the working channel, making it more
difficult for the surgeon to maneuver mstruments m the surgical space working channel, or
requiring an increase 1n the size of the portal and thus increasing the invasiveness of the
procedure. Also, the light may be secured to the portal during the procedure, which can
obstruct access to or visualization of the surgical space through the portal.

It would be desirable to provide 1llumination of a surgical space 1n a minimally
invasive surgical procedure while avoiding any one or combination of the aforementioned
drawbacks. The present iﬁvention is directed to meeting this need, among others.

SUMMARY

According to one aspect, a system includes a retractor and a light instrument
positionable in the working channel of the retractor, wherein the light instrument 1s
supported in the working channel by engagement with an inner wall surface of the
retractor.

According to another aspect, a system includes a retractor coupled to a light
instrument. The light instrument is deformable to assume any one of a number of
configurations for positioning in the retractor working channel 1n contact with the mner

wall surface thereof.
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According to another aspect, a system includes a retractor coupled to a light
instrument. The light instrument is engageable with an inner wall surface of the retractor
working channel and movable along the inner wall surface in contact therewith to
reposition the light instrument relative to the retractor.

According to another aspect, a system includes a retractor and a light mstrument
engageable to the retractor in the working channel. The light instrument includes a semi-
circular body and a plurality of light transmitting elements spaced about a distal end
thereof.

According to one aspect, a system includes a retractor and a light instrument
positionable in the working channel of the retractor with a plurality of light transmitting
elements spaced about the retractor working channel adjacent the iner wall surface.

These and other aspects, forms, features, objects, and advantages will also be
apparent from the following description of the illustrated embodiments.

BRIEF DESCRIPTION OF THE FIGURES

Fig. 1 is a perspective view of a retractor and light delivery systém.

Fig. 2 is a perspective view of a light instrument comprising a portion of the
system of Fig. 1.

~ Fig. 3 is an end view of the light instrument of Fig. 2.

Fig. 4 is a sectional view through a retractor having the light instrument of Fig. 2

engaged thereto.

DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

For the purposes of promoting an understanding of the principles of the invention,
reference will now be made to the embodiments illustrated in the drawings and specific
language will be used to describe the same. It will nevertheless be understood that no
 limitation of the scope of the invention is thereby intended, such alterations and further
modifications in the illustrated devices and described methods, and such further
applications of the principles of the invention as illustrated therein being contemplated as
would normally occur to one skilled in the art to which the invention relates.

The present invention provides instruments and methods for performing surgery,
including minimally invasive surgery, in spinal applications such as laminotomy,

laminectomy, foramenotomy, facetectomy, discectomy, positioning of interbody implants,
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positioning of intrabody implants, bone cutting and removal, tissue cutting and removal,
and nerve root and tissue retraction, for example. Although the use of multiple portals is
not precluded, also contemplated is the use of a single portal within the patient to perform
surgical procedures. Systems and methods for providing light to the surgical space
accessed by the surgeon through the portal are provided.

Referring to Fig. 1, there is shown a surgical system 10 that includes a light source
12 and a light instrument 50 coupled thereto. Light source 12 provides light through light
instrument 50 to aretractor 14. The light is transmitted from light source 12 and into
retractor 14, where it is emitted from light instrument 50 to illuminate the surgical space,
including the working channel along retractor 14 and/or the working space adjacent the
distal end of retractor 14. It is contemplated that body 18 can be made from li ght
transmittable material such as glass or plastic, or an opaque material that does not transmit
light.

Retractor 14 includes a body 18 extending between a proximal end 20 and a distal
end 22. Body 18 can define a working channel 24 therethrough extending bc?twé en and
opening at proximal end 20 and distal end 22. Proximal coupling portion 34: can include a
ring portion 38 extending about the proximal end of retractor 14. Working channel 24 can
be sized to receive one or more surgical instruments therethrough to perform surgical
procedures at working space 26 adjacent distal end 22 of retractor 14.

Retractor 14 can be inserted over the last of one or more tissue dilators and/or
suidewires sequentially positioned one around the other to gradually retract tissue 120 and
skin 122 of the patient. With retractor 14 positioned through the skin and tissue, the
dilators are removed nto provide access to working space 26 through working channel 24.
In the illustrated embodiment, working space 26 is adjacent the spinal column segment
100. Working space 26 can include, for example, paraspinous tissue; the bony tissue of
 one or more of the vertebrae 102, 104, 106; the annulus tissue of disc space 108 between
vertebrae 102, 104 and/or disc space 110 between vertebrae 104, 106; and/or a void
created by manipulating tissue.

As further shown in Fig. 2, light instrument 50 includes a link 52 that can be
coupled to light source 12 with coupling assembly 53. At the opposite end of Iink 52 s a
lighting element 60 positionable in working channel 24 of retractor 14. Coupling
assembly 53 can include an end member 54 coupled to the end of link 52 and through
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which one or more light transmitting elements extend. A fitting 56 can be engaged to end

member 54, and a light source connector 58 positioned over fitting 56 and secured to end

member 54. Light source connector 58 1s engageable to light source 12 so that light from

light source 12 can be directed into light transmitting elements housed by link 52. Tt is

also contemplated that coupling assembly 53 could include any other configuration

suitable for securing link 52 to light source 12 such that light can be transmitted from light
~ source 12 through link 52.

Fig. 3 provides a distal end view of lighting element 60 and Fig. 4 provides a
cross-section through retractor 14 and looking proximally at lighting element 60 of light
instrument 50 positioned therein. Lighting element 60 includes a body having an inner
wall member 62 and an outer wall member 64. A passage 68 is formed between mner
wall member 62 and outer wall member 64. Inner wall memmber 62 and outer wall member
64 can be coupled to one another at their lateral edges 74, 76 while passage 68 mcludes a
plurality of light transmitting elements 66 therein.

Light transmitting elements 66 extend from link 52 adjacent proximal end 70 of
lighting element 60 and fan out into passage 68 as shown in1 Fig. 1. Light transmitting
elements 66 are configured relative to lighting element 60 1m a manner that spaces
transmitting elements 66 along passage 68 adjacent distal end 72. Passage 68 1s open
along at least a portion of distal end 72 to expose the distal ends of light transmitting
elements 66 to the surgical space. Light transmitting elements 66 emit light from their
distal ends to illuminate the surgical space. Since light trarasmitting elements 66 are
distributed along inner wall surface 30 of retractor 14, the 1ight emitted from the ends of
light transmitting elements 66 provides effective illumination of the working space 26, and
obscuring or shadowing of light by surgical instruments in working channel 24 1s
minimized or eliminated.

Body 18 of retractor 14 includes an inner wall surface 30 and an outer wall
surface 32. Lighting element 60 is positioned in working channel 24 such that outer wall
member 64 is positioned adjacent inner wall surface 30. The distal ends of light
transmitting elements 66 can be dispersed at least partially around the inner wall surface
30 of body 18 to provide greater illumination of the surgical space and vary directions of
emitted light. In one embodiment, light transmitting elements 66 extend around 50

percent or more of the inner perimeter of retractor body 18. In one form, light transmitting
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elements 66 are spaced along about 50 percent to about 75 percent of the mner perimeter
of retractor 18 formed by inner wall surface 30 Other embodiments contemplated
arrangements for light transmitting elements 68 that extend from about 1 percent to about
100 percent of the inner perimeter of retractor body 18, from about 25 percent to about 75
percent of the inner perimeter of retractor body 18, and from about 40 percent to 60
percent of the inner perimeter retractor body 18.

Lighting element 60 can be deformable or manipulated to various configurations
by moving the lateral edges 74, 76 as indicated by arrows 78. In this manner, hghting
element 60 can be altered, if needed, to conform with inner wall surface 30 of body 18.
For example, lighting element 60 can be reduced in size and positioned in working
channel 24 by moving lateral edges 74, 76 toward one another. Once inserted in working
channel 24, edges 74, 76 can be returned toward their original configuration, if necessary,
causing outer wall member 64 to contact mnner wall surface 30 in frictional engagement
therewith.

Lighting element 60 can be moved axially, as indicated by arrow 80 of F1g. 1, to
adjust the positioning of lighting element 60 in working channel 24 while maimtaining
frictional engagement with the inner wall surface 30 of retractor 14. Lighting elerment 60
can also be rotated about inner wall surface 30, as indicated by arrow 82, to adjust the
positioning of light transmitting elements 68 about working channel 24 while maintaining
frictional engagement with inner wall surface 30. By providing a readily adjustable
lighting element that maintains engagement with retractor 14 during adjustment, the
surgeon can reposition the location and direction of the emitted light as needed without
removing lighting element 60 from working channel 24, or without the risk of lighting
element 60 falling into the surgical space. Other embodiments contemplate that 11 ghting
element 60 could be immovably positioned in working channel 24.
channel 24, and thus the working channel remains substantially unobstructed by 11 ghting
element 60. Surgical instruments, implants and the like can be positioned through the
passage defined by inner wall member °62 while lighting element 60 remains enga ged with
body 18 in working channel 24 to illuminate the surgical space. Further, the radially

dispersed light transmitting elements 66 provide a multitude of directions and locations
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from which light can be emitted, reducing the chance of completely or substantially
obstructing the emitting light during the surgical procedure.

In one particular cmbodiment, lighting element 60 is comprised of a pair of stainless
stee] platcs positioned along opposite sides of light transmitting elements 66, which are
provided in the form of plastic optical fibers. In another embodiment, wall members 62, 64
are comprised of opaque material to prevent passage of light therethrough so it is focused
through the distal ends of light transmitting elements 66. Other embodiments contemplate .
lighting element 60 is made from other material, such as plastic matenal or other metals and
metal alloys, for example. It is further contemplated that lighting clement 60 could be
cylindrical in shape and adapted to frictionally engage the inner wall surface of the retractor.
It is alsa contemplated that lighting element GO could be coupled to the proximal cnd of the
retractor via a hook-like member, set screw, or other couphing device,

Light source 12 can be any device capable of genersting and/or transmitting light to
link 52. Link 52 can be any one or combination of fiber optic cables, including plastic fiber
optic cables, wires or other transmission device or devices capable of transmitting hght
between light source 12 and retractor 14. Optical fibers can be bundled in a protective
sheath.

Retractor 14 is shown as a cylindrical retractor with a circular cross-section.
However, other retractor embodiments are contemplated, including refractors with non-
circular cross-sections, and working channels that are not completely enclosed by body 18.
Other retractor examples are provided in U.S. Patent Application Serial. No, 09/815,693,
filed March 23, 2001 (Attomey Docket No. 4002-2642); U.S. Patent Application Scrial No.
10/117,440, filed April 25, 2002 (Attomey Docket No, 4002-2896); and U.S. Patent
Application Serial No. 10/180,658, filed June 26, 2002 (Attorney Docket No. 4002-3006),
each of which is incorporated herein by reference in its entirety.

While the invention has been illustrated and described in detail in the drawings and
foregoing description, the same is to be considercd as illustrative and not restrictive in
character, it being understood that only the preferred embodiment has been shown and
described and that all changes and modifications that come within the spirit of the invention
arc desired to be protected.

Empf .zeit:07/09/2004 20506 Fmef .nr. 2071 P.OO7
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What 1s claimed 1s:
1. A surgical system for accessing and illuminating a space within a body of a

patient, COmprising:
~ aretractor positionable with the body of the paticnt and including an inner wall

surface defining a working channel therealong; and
a lighting element including at least one wall member and at least one light

transmitting element along said at least one wall member, said at least one wiall member
positionable along said inner wall surface and frictionally engageable with said inner wall

surface, said frictional engagement sufficient to maintain a position of said lighting element

relative to said retractor.

2. The system of claim 1. wherein said at least one light transmitting clement

includes a plutalify of light transmitting elements extending along and spaced about said at

least one wall member.

3. The system of claim 2, whetein said at least one wall member includes an
inmer wall member and an outer wall member, said plurality of light transmitting elements

being positioned in a passage between said inner wall member and said outer wall member.

4, The system of claim 2, wherein said plurality of light transmitting elcments

comprise optical fibers.

5. The system of claim 1, wherein said at least one wall member is bendable to

conform to said inner wall surface.

6. The system of claim 1, wherein said inner wall surface of said refractor

US0323770

substantially encloses said working channel and said at least one wall member of said highting

element extends about at Jeast 50 percent of said inner wall surface.,

Empf .zeit:07/09/2004 20206 Fmef .nr.2071 P.OUS
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7. The system of claim 1, wherein said lighting element is movable axially alang

said inner wall surface while said at least onc wall member maintains frictional engagement

therewith.

8. The system of claim 1, whercin said lighting element is movable

circumferentially along said inner wall surface while said at least one wall member maintains

frictional engagement therewith.

9. The system of claim 1, whercin said at least one wall member includes a first

At

wall member including a convexly curved surface positionable along said inner wall surface
of said retractor and a second wall member including a concavely curved wall surface

ppposite said convexly curved wall surface.

10.  The system of claitn 9, wherein said first and second wall members extend
betwcen opposite lateral edges.

11.  The system of claim 10, wherein said first and second wall members are

coupled ta one another along said opposite lateral edges.

12.  The system of claim 10, wherein said first and second wall members extend
along more than 50 percent of said inner wall surface between said opposite lateral edges.

13.  The system of claim 10, wherein said first and second wall members are

compnised of opague material.

14.  The system of claim 9, wherein said concavely curved wall surfacc forms a

passage that parallels said working channel.
15.  The system of claim 1, wherein said retractor is a tube.

16. A surgical lighting insimyment, comprising:

Enpf .zeit:07/09/2004 20:07 Empf .nr .2071 P.O03

AMENDED SHEET
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a lighting element including a pair of wall members and at least one light
transmitting element between said pair of wall members, said pair of wall members
forming a concavely curved inner wall surface of said lighting element and an opposite
convexly curved outer wall surface of said lighting element, wall members being bendable

to conform to a passage in which said lighting element is positioned.

17. The instrument of claim 16, wherein said pair of wall members extend

between opposite lateral edges.

18. The instrument of claim 17, wherein said pair of wall members form a

semi-circular shape between said opposite lateral edges.

19.  The instrument of claim 16, wherein said at least one light transmitting

element includes a plurality of light transmitting elements extending along and spaced

between said pair of wall members.

20. The instrument of claim 19, wherein said plurality of light fransmitting

elements are positioned in a passage between said pair of wall members.
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