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(57) Abréegée/Abstract:

A device (100) for creating a tunnel through soft tissue, comprises an elongated insertion member including a lumen extending
therethrough to a distal opening, the elongated Iinsertion member being sized to be Inserted into the body via an opening of no
more than 35 mm diameter and a tunneling member (108) recelved In the lumen for movement between an insertion configuration
IN which a tissue penetrating distal tip I1s received within the lumen and a tunneling configuration in which the distal tip extends
distally from the distal opening by a desired distance in combination with a handle (104) coupled to a proximal end of the insertion
member, the handle remaining outside the body and including a first actuator (106) for moving the tunneling member between the
Insertion and tunneling configurations.

SRR VNEEEN
R 5. sas ALy
O
A

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 02676038 2009-07-17

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

(10) International Publication Number

WO 2008/097789 Al

(19) World Intellectual Property Organization |3
International Bureau ;

(43) International Publication Date
14 August 2008 (14.08.2008)

(51) International Patent Classification: (72) Inventor; and
A61B 17/32 (2006.01) (75) Inventor/Applicant (for US only): DELL’OCA, Alberto
A. Fernandez [UY/UY]; Deauville 1781, Montevideo,

(21) International Application Number:

PCT/US2008/052557 11500 (UY).

. .ye . (74) Agents: KAPLUN, Oleg, F. et al.; 150 Broadway, Suite
(22) International Filing Date: 31 January 2008 (31.01.2008) 702, New York, NY 10038 (US).

25) Filing L : English
(25) Filing Language HEHS (81) Designated States (unless otherwise indicated, for every

(26) Publication Language: English kind of national protection available): AE, AG, AL, AM,
(30) Priority Data: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
Y ] CH, CN, CO,CR, CU,CZ, DE, DK, DM, DO, DZ., EC. EE,

60/899.041 2 February 2007 (02.02.2007) US EG. ES. FL. GB. GD. GE. GH. GM. GT. HN. HR. HU. ID.
(71) Applicant (for CA, US only): SYNTHES (U.S.A)) IL., IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ. LA, 1L.C,
[US/US]; 1302 Wrights Lane East, West Chester, Pennsyl- LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
vania 19380 (US). MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,

PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
LA, M, 7. W.

(71) Applicant (for AE, AG, AL, AM, AT, AU, AZ, BA, BB, BE,
BF, BG, BJ, BR, BW, BY, BZ, CF, CG, CH, ClI, CM, CN, CO,
CR, CU, CY, CZ DE, DK, DM, DZ, EC, EE, EG, ES, FI, FR,
GA, GB, GD, GE, GH, GM, GN, GO, GR, GW, HR, HU, ID, (84) Designated States (unless otherwise indicated, for every

IE, IL IN, IS, IT, JP, KE, KG, KM, KN, KP, KR, KZ, LC, LK, kind of regional protection available): ARIPO (BW, GH,
LR, LS, LT, LU, LV, LY, MA, MC, MD, MG, MK, ML, MN, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
MR, MW, MX, MZ, NA, NE, NG, NI, NL, NO, NZ, OM, PG, /W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
PH, PL, PT, RO, RS, RU, SC only): SYNTHES GMBH European (AT, BE, BG, CH, CY, CZ, DE, DK, ELE, ES, FI,
|CH/CH]; Eimattstrasse 3, CH-4436 Oberfdorf (CH). FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,

[Continued on next page]

(54) Title: TUNNEL TOOL FOR SOFT TISSUE

202

238 —1i 210

SR L P W W T S B W WM Y VY P T S e e e e —— o ]

. o 240
206
200 204

Fig. 5

/097789 A1 5L V10 AT TN A0 R A

ot (57) Abstract: A device (100) for creating a tunnel through soft tissue, comprises an elongated insertion member including a lumen
& extending therethrough to a distal opening, the elongated insertion member being sized to be inserted into the body via an opening of
& no more than 35 mm diameter and a tunneling member (108) received in the lumen for movement between an insertion configuration
N i, which a tissue penetrating distal tip is received within the lumen and a tunneling configuration in which the distal tip extends
distally from the distal opening by a desired distance in combination with a handle (104) coupled to a proximal end of the insertion
member, the handle remaining outside the body and including a first actuator (106) for moving the tunneling member between the
insertion and tunneling configurations.




CA 02676038 2009-07-17

WO 2008/097789 A1 | IHIHHHA!H FUR AN AR 1 A AR RATARA A

NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, B], CEF, CG, — before the expiration of the time limit for amending the
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). claims and to be republished in the event of receipt of
Published: amendments

—  with international search report



CA 02676038 2009-07-17

TUNNEL TOOL FOR SOFT TISSUE

Background of the Invention
[0001] The present invention relates to orthopedics, and more particularly to a device able for

dissecting soft tissues surrounding bone to create space for the minimally invasive insertion of an

implant adjacent to the bone.

[0002] Existing instruments to perform this task include blunt or sharp long rasps that require
the application of large pushing forces to create a tunnel through the dense soft tissues
surrounding around a bone. The large forces required reduce the users’ control over the tips of
these instruments increasing the risk of soft tissue and neurovascular damage. Moreover the
insertion of existing instruments requires significant spreading of the incision adding to tissue

trauma and making it difficult to work in more restricted areas.

Summary of the Invention
[0003] It is an object of the present invention to provide a tool that creates a tunnel adjacent to a

bone, via a small incision sized similarly to those employed in minimally invasive osteosynthesis.

[0004] It is a further object of the present invention to provide a device facilitating the creation

of a tunnel while minimizing the risk of neurovascular and soft tissue damage.

[0005] The present invention is directed to a device for creating a tunnel through soft tissue,
comprising: an elongated insertion member including a lumen extending therethrough to a distal
opening, the elongated insertion member being sized to be inserted into the body via an opening
of no more than 35 mm diameter; a tunneling member received 1n the lumen for movement
between an insertion configuration in which a tissue penetrating distal tip is received within the
lumen and a tunneling configuration in which the distal tip extends distally from the distal
opening by a desired distance; and a handle coupled to a proximal end of the insertion member,

the handle remaining outside the body and including a first actuator for moving the tunneling

member between the insertion and tunneling configurations.

[0006] According to first and second non-restrictive, illustrative embodiments, the tunnel tool

differs in two aspects - the shape of the tip of a hollow body of the tool and the flexibility of a
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plunger. The tip of the first i1llustrative embodiment has an almost constant radius and is used to
tunnel along the bones 1n order to allow the insertion of a plate-like osteosynthetic device under
the muscles, close to bone; the tip of the second 1llustrative embodiment has a sharp bend at its
frontal end and is used to tunnel around the bone 1n order to permit a cable or wire to be shd
around the bone. Moreover, the plunger of the first illustrative embodiment is rigid, while in the

second 1llustrative embodiment the plunger is flexible.

The foregoing and other objects, advantages and features of the present invention will become
more apparent upon reading of the following non-restrictive description of illustrative
embodiments thereof, given by way of example only with reference to the accompanying

drawings in which:

Brief Description of the Drawings
[0007] Fig. 1 shows a side view of a device according to a first embodiment of the invention in

an insertion configuration;
Fig. 2 shows a side view of the device of Fig. 1 in an operative configuration;
Fig. 3 shows a longitudinal cross-sectional view of the device of Fig. 1;
Fig. 4 shows a longitudinal cross-section view of the device of Fig. 1 disassembled; and

Fig. 5 shows a side view of a device according to a second embodiment of the invention.

Detailed Description
[0008] The present invention, which may be further understood with reference to the tollowing

description and the appended drawings, relates to devices for treating fractures and, in particular, to

devices for minimally invasive tunneling bt soft tissue to create a space for the insertion of an

implant adjacent to a bone.

[0009] Asshown in Figs. 1 -4, a device 100 according to an embodiment of the present
invention comprises a hollow body 102, a handle 104 coupled to a lever 106 and a tunneling
element 108 for spreading soft tissue surrounding a bone to create room for an implant. Those
skilled 1n the art will understand that the handle 104 may protrude laterally from the hollow body
102 or take any other shape to facilitate gripping by a user during a surgical procedure. The
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tunneling element 108 according to this embodiment is housed within the hollow body 102 for
movement along a longitudinal axis of the device 100 when actuated by the lever 106. The
hollow body 102 extends longitudinally from an open distal end 110 to an open proximal end
112 such that the tunneling element 108 may be housed within the hollow body 102 for
movement along a longitudinal axis of the device 100. The hollow body 102 includes a first
portion 114 which, in an operative position, is inserted through an incision into a body to a target
location adjacent to a portion of bone to be accessed. A second portion 116 which remains
outside the body extends proximally from a proximal end of the first portion 114. The first
portion 114 is elongated and preferably has a smooth outer contour with a substantially consistent
size and shape along its length. For example, if the first portion 114 is substantially tubular, 1ts
diameter will remain substantially constant along its length. The cross-sectional size of the first
portion 114 (i.e., area in a plane substantially perpendicular to the longitudinal axis) is preferably
selected such that the first portion 114 may fit through an incision no larger than those used for
minimally invasive osteosynthesis procedures, for example, of 35 mm or less. As the second
portion 116 is not inserted through the incision, it may be of a greater diameter than the distal
portion 114. Those skilled in the art will understand that the term diameter as used herein is to
reflect a dimension (e.g., cross-sectional area) of a particular element as it relates, for example, to
the size of an incision through which the device may be inserted and is not meant to define such
an element as circular or cylindrical. One or more tapered shoulders 120 may be formed along
the length of the second portion 116 to make a gradual transition from the cross-sectional area of
the first portion 114 to that of the second portion 116. Furthermore, those skilled in the art will
understand that, as shown in Fig. 1, parts of the second portion 116 separated along the
longitudinal axis (i.e., between the proximal end 112 and the distal end 118 thereof) may exhibit

different cross-sectional areas as desired.

[0010] The lever 106 is movably (e.g., rotatably) coupled to the handle 104 via a peg 132 such
that lever 106 may be easily pressed against the handle 104. The device 100 may further
comprise a biasing member (e.g., spring 140) which returns the tunneling element 103
proximally after the lever 106 has been released. Specifically, a distal end 142 of a spring 140
abuts a shoulder 120 of the body 102 while a proximal end 144 of the spring abuts a shoulder

126 at the proximal end of the tunneling element 108.

[0011] Fig. 1 shows the device 100 in a released configuration with the lever 106 rotated
clockwise through the bias of the spring 140 so that a lower end thereof is separated from the
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handle 104. In this position a distal end 138 of the tunneling element 108 is received within a
distal end 110 of the body 102. A user may then grip the lever 106 and press it toward the
handle 104, rotating the lever 106 counterclockwise as seen in Fig. 1 o move the lever 106 to
an actuated position. Rotation of the lever 106 moves the tunneling element 108 distally
through the lumen 115 until the distal end 138 protrudes by a desired extent from the distal
end 110 of the body 102, For example, the distal end 138 may protrude between 10 and 100
mm but more preferably about 50 mm from the distal cnd 110. When the lever 106 is pressed
against the handle 104 into the actuated configuration, the tunneling element 108 moves
distally such that the shoulder 126 compresses the spring 140 and the distal end 138 ot the
tunneling element 108 extends distally out of the distal end 110. Thus, when pressure on the
lever 106 is removed, the bias of the spring 140 urges the shoulder 126 and the tunneling
element 108 proximally back into the released configuration so that the distal end 138 no

longer extends distally from the distal end 110,

[0012] As shown in Figs. 3 and 4, the lumen 115 includes a distal portion 117
extending through the first portion 114 and a distal portion 119 extending through the second
portion 116. The tunneling clement 108 includes a first elongated portion 122 moveable
within the distal portion 117 and an increased cross-sectional area second portion 124
extending proximally therefrom into the proximal portion 119 ot the lumen 115. The lumen
115 may further include a necked down portion 121 gradually transitioning between the distal
and proximal portions 117, 119, respectively. The first portion 122 1s preferably formed as a
long shaft with an outer shape and cross-sectional area sized to {it within the distal portion
117 and a tapered shoulder 125 making gradual the transition in cross-sectional area between
the first and second portions 122, 124. The tunneling element 108 of this embodiment also
includes a shoulder 126 formed at a proximal end thereof with a diameter of the shoulder 126
corresponding to a diameter of a portion of the lumen 115 extending proximally of a
corresponding shoulder 123. A spring 140 is received in the annular space between the
tunneling element 108 and the wall of this portion of the lumen 115 butting at a distal end

against the shoulder 123 and at a proximal end against the shoulder 126 biasing the tunneling

32052971
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element 108 proximally. The user may actuate the lever 106 until a stop is reached by, for
example, contact between the lever 106 and the handle 104, or between the necked down

portion 121 of the lumen 115 and the tapered shoulder 125 of the tunneling element 108.

10013] Proximal of the tapered shoulder 125 1s an engaging structure (e,g., notch 130)
which engages a corresponding feature of the lever 106 (e.g., a tip 134) via an opening 136 in
the hollow body 102. When moved to an actuated configuration, the lever 106 is rotated about
the peg 132 such that the tip 134 moves the tunneling element 108 distally through the lumen
115 moving the distal end 138 distally out of the distal end 110 of the body 102, as shown in
Fig. 2. Those skilled in the art will understand that the range of motion of the tunneling agent
108 through the lumen 115 may be selected by controlling the radius about which the notch
130 rotates relative to the corresponding feature on the lever 106 and/or the range of motion
of the lever 106 permitted before contact with the handle 104. Alternatively or in addition, the
lumen 115 and the tunneling agent 108 may include corresponding features which engage one
another to define a limit to the movement of the tunneling element 108 distally into the lumen
115. For example, the necked down portion 121 of the lumen 115 may be positioned to
contact the tapered shoulder 125 when the desired maximal amount of distal movement of the

tunneling element 108 has been achieved.

[0014] In an exemplary surgical technique according to the invention, a user inserts
the device 100 through the skin via an incision while the device 100 is in the released
configuration and advances the distal end 110 toward a target site adjacent a fractured bone to
be treated. The user may advance the device 100 until a degree of resistance 1s felt indicating
contact between the distal end 110 and soft tissues adjacent to the target site. When the distal
end 110 1s 1in the desired position relative to the target site, the user actuates the lever 106 to
move the device 100 to the actuated configuration, as shown in FIG. 2, by pressing the lever
106 against the handle 104 to move the tunneling element 108 distally through the tumen 115
unti} the distal end 138 extends distally from the distal end 110 to gently spread the soft

tissues surrounding the bone and create a tunnel for the implant. The lever 106 is then

5205297 ]
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released to return the device 100 to the released configuration so that the device 100 may be
repositioned (if desired) and re-actuated to increase the amount of space available for the
implant. This process may be repeated as necessary. Once a sufficient amount of space has
been created at the target site, the device 100 is allowed to return to the released configuration

for removal from the body and the implant may be fixed to the bone in any desired manner.

[0015] As shown n Fig. 5, a device 200 according 1o a further embodiment of the
invention that is substantially similar to the device 100 except that a distal end 210 of the
hollow body 202 is bent in a desired curvature to facilitate the spreading of soft tissue around
a circumference of a target bone. As would be understood by those skilled in the art, this may
be desired when reducing a fracture using a bone cerclage tool to pass a surgical cable or wire

around the bone.

[0016] As would be understood by those skilled in the art, the body 202 and the shaft
208 are preferably formed of a material to allow them to radially flex between a substantially
straight 1insertion/retraction configuration and a curved operative configuration. The body 202
may include a first portion 214 and a second portion 216. The device 200 may include a
mechanism (not shown) for moving the body 202 between the insertion/retraction
contiguration and the operative configuration including, for example, a pull filament coupled
to the distal end 210 and extending through the body 202 to an actuator on the handle 204 so
that, when pulled proximally, the filament draws the distal end 210 proximally curving the
distal end 210 1nto the operative configuration., The distal end 210 may also be biased to
revert to the insertion/retraction configuration once the tension is removed from the pull
filament. The tlexibility of the shaft 208 not only enables it bend between the
insertion/retraction configuration and the curved operative configuration but also enables it to
slide distally and proximally through the curved distal end 210 of the body 202. The shaft 208
must also retain a degree of axial stiffness sufficient to enable it to tunnel through the soft
tissue surrounding the target site without deflection. Alternatively, the shaft 208 may include

a flexible portion near the distal end while parts thereof which will not pass through the

5205297 .1
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curved distal end 210 in the range of motion may be rigid. The rest of the construction of the

device 200 may be substantially similar to that of the device 100.

[0017] In addition, a technique of use of the device 200 may also be substantially the
same as that described in reference to the device 100 except that the device 200 is first placed
1n the substantially straight insertion configuration and inserted through an incision to the
target area in the same manner described above. Then, when a target area has been reached,
the device 200 is moved to the curved operative configuration using the pull filament as
described above. As described above with reference to the device 100, the first portion 214 is
inserted through an incision while the second portion 216 remains outside the body. The lever
206 1s then pressed toward the handle 204 which is coupled thereto via a peg 232 to project
the distal end 238 of the shaft 208 distally past the bent distal end 210 of the hollow body 202
to penetrate the soft tissue and create a tunnel therethrough along a path defined by the
curvature of the distal end 210, Also as discussed above with reference to the device 100, the
spring 240 may include a proximal end that abuts against a shoulder 220 and a distal end that
abuts against a shoulder 226 of the shaft 208. As would be understood by those skilled in the
art, the curved shape of the distal end 210 allows it to be moved past and around the bone 1o
extend the tunnel to the far side of the bone. When the desired space has been created around
the bone, the lever 206 1s released and the bias of the spring 240 moves the shaft 208
proximally through the body 202 until the distal end 238 is retracted into the body 202. The
device 200 may then be returned to the insertion/retraction configuration and withdrawn from

the body.

[0018] [t will be apparent to those skilled in the art that various modifications and
variations can be made in the structure and the methodology of the above described
embodiments. Thus, the foregoing description 1s intended to be illustrative rather than

restrictive.

5205297 1
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What is claimed is;

1. A device for creating a tunnel through soft tissue, comprising:

an elongated insertion member including a lumen extending therethrough to a
distal opening, the elongated insertion member being sized to be inserted into the body via
an opening of no more than 35 mm diameter, the lumen including a distal lumen section
extending from the distal opening to a proximal lumen section which extends to a first
shoulder, the distal lumen section having a smaller diameter than the proximal lumen
section, the proximal lumen section having a smaller diameter than the first shoulder:

a tunneling member recerved in the lumen for movement between an insertion
configuration in which a tissue penetrating distal tip is received within the lumen and a
tunneling configuration in which the distal tip extends distally from the distal opening by a
desired distance, the tunneling member configured and designed to create the tunnel that is
maintained after the tunneling member is removed therefrom, the tunneling member
including a distal portion having a diameter corresponding to the distal lumen section, a
proximal portion having a diameter corresponding to the proximal lumen section, and a
second shoulder contigured to engage the first shoulder to prevent the tunneling member
from extending distally beyond a predetermined distance; and

a handle coupled to a proximal end of the insertion member, the handle remaining
outside the body and including a first actuator for moving the tunneling member between

the 1nsertion and tunneling configurations.

2. The device of claim 1, wherein the first actuator comprises a lever rotatably
coupled to the handle, the lever engaging the tunneling member so that rotation of the lever
relative to the handle generates a corresponding movement of the tunneling member

through the lumen.

5204806.1 R
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3. The device of claim 1, further comprising a biasing member coupled to the
tunneling member, the biasing member biasing the tunncling member to the insertion

configuration.

4 The device of claim 3, wherein the biasing member comprises a spring received

within the lumen around the tunneling member.

S, The device of claim 4, wherein a distal end of the spring abuts a shoulder of the
lumen and a proximal end of the spring abuts a shoulder formed on a proximal end of the

tunneling member.

6. The device of claim 1, wherein at least a portion of the insertion member and a
portion of the tunneling member are tlexible, the device further comprising a bending
mechanism for moving the insertion member between an insertion configuration in which
the insertion member is substantially straight and an operative configuration in which a

distal end of the insertion member is curved.

7. The device of claim 6, wherein the bending mechanism includes a filament
coupled to the distal end of the insertion member and extending through the insertion

member {0 a second actuator on the handle.

8. The device of claim 2, wherein a projection of the lever engages a notch in the
tunneling member so that rotation of the lever relative to the handle in a first direction
moves the tunneling member distally through the lumen and rotation of the lever relative to

the handle in a second direction opposite the first direction moves the tunneling member

proximally through the lumen.

32048006.1 Q
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9. The device of claim 1, wherein the lumen further includes a necked down portion

between the distal and proximal lumen sections and the tunneling member further includes

a tapered shoulder between the distal and proximal portions.

5204806.1 10
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