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(57) Abrege(suite)/Abstract(continued):
Including a first crimp engaging protrusion (8) In combination with a second distal member (6b) a proximal end of which Is pivotally

coupled to a distal end of the second handle, the second distal member including a second crimp engaging protrusion, and a
depth level (11) including an abutting surface (11a), the first and second distal members being pivotally coupled to one another so
that, when the first and second handles are drawn toward one another, the proximal ends of the first and second distal members
are moved apart from one another, drawing the first and second protrusions toward one another to compress a crimp (3) located

therebetween.
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c (57) Abstract: A device (5) for securing cable around a bone comprises first (13a) and second (13b) handles pivotally coupled
w to one another and a first distal member (6a) a proximal end of which is pivotally coupled to a distal end of the first handle, the
& first distal member including a first crimp engaging protrusion (&) in combination with a second distal member (6b) a proximal end
& of which is pivotally coupled to a distal end of the second handle, the second distal member including a second crimp engaging
e\ protrusion, and a depth level (11) including an abutting surface (11a), the first and second distal members being pivotally coupled

to one another so that, when the first and second handles are drawn toward one another, the proximal ends of the first and second
distal members are moved apart from one another, drawing the first and second protrusions toward one another to compress a crimp
(3) located therebetween.
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CRIMP PLLIERS

Field of the Invention

[0001] The present invention relates to orthopedics, and more particularly to devices for

securing surgical cable around bone.

Background

[0002] Bone cerclage in which a cable is looped about a fracture site and tightened 1n place

using a crimp is a well known technique. A wire passer as described in U.S. Patent Application

Serial No. 11/194,642 to A.Fernandez Dell'Oca filed August 2, 2005 and Published February 22,
2007 as 20070043377 (“the "642 application”), allows the insertion and loop of the cable around
the fractured bone to be achieved via a small incision, minimizing trauma and discomtort. The

entire disclosure of the ‘642 application is hereby incorporated by reference.

[0003] However, the space required to operate existing pliers (e.g., the pliers of Songer et al.
U.S. Pat. No. 4,966,600) for deforming the crimp causes spreading of this mcision and

significant muscle trauma.

Summary of the Invention

[0004] The present invention provides an osteosynthetic device permitting minimally mvasive
crimping of a cable looped around a fractured bone and which reduces the time required for and

tissue damage associated with the procedure.

[0005] Apparatus according to one embodiment of the present invention includes a pair of
crimp pliers comprising 2 pair of handles, two connected opposed jaws that reach the deeply

" located crimp through a minimal incision, two guiding ventral protrusions designed to guide the
introduction of the pliers along an intermediate part of the cable, a depth level which indicates to
the operator when the jaws are in position over the crimp to crush the deeply located crimp next
to the fractured bone. The pliers include a lock which is released at this point so that the handles

may be pulled together forcing the distal ventral protrusions to close over and deform the crimp.

Brief Description of the Drawings
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[0006] Fig. 1 is a perspective view of the fractured bone with a cable looped therearound
connected to a crimp for use in conjunction with the present invention;

Fig. 2 is a perspective view of a crimp pliers according to the invention running along a
tube through which the cable extends to the crimp;

Fig 3 is a perspective view of the crimp pliers positioned over the crimp;

Fig 4 is a perspective view of the crimp pliers with a lock released; and

Fig 5 is a perspective view of the pliers in an actuated position crushing the crimp.

Fig. 6 is a perspective view of a bone cerclage tool that may be used to pass a wire around
a fractured bone according to an exemplary surgical technique of the present invention, wherein
the two separate members are not coupled.

Fig. 7 is a side view of the bone cerclage tool of Fig. 6 inserted about a bone and wherein
the two members are coupled together

Fig. 8 is a side view of the bone cerclage tool of Fig. 6, wherein the tool is disassembled

to be removed from a body.

Detailed Description

[0007] The present invention, which may be further understood with reference to the following
description and appended drawings, wherein like elements are provided with the same reference
numerals. The present invention relates to devices for treating fractures and, more specifically,
relates to a device and method for minimally invasively securing cable around a fractured bone.
Exemplary embodiments of the present invention provide a means for minimally invasively
compressing a crimp over surgical cable looped around a fractured bone to maintain tension

within the cable and stabilize the fracture.

[0008] As shown in Figs. 1 - 5, a system according to an exemplary embodiment of the present
invention includes a crimp pliers 5 for compressing a crimp 3 over a cable 2 Jooped around a
fractured bone 1 to lock the cable 2 in position and maintain the portions of the fractured bone 1
in a desired spatial relation to one another. The crimp pliers 5 includes a pair of operating
handles 13a and 13b, opposed jaws 6a and 6b, a pair of distal crimp engaging protrusions 8
thereof and a pair of proximal protrusions 9. The crimp pliers 5 according to this embodiment
further comprises a locking mechanism 10 and a depth level 11. As will be described 1n more
detail below, the crimp pliers 5 is guided to the crimp 3 by sliding the proximal protrusions 9
along a tube 4 through which the cable 2 extends to the crimp 3. Once the opposed jaws 6a, Ob

have reached the crimp 3, the handles 13a, 13b are drawn toward each other to bring the distal
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protrusions 8 together over the crimp 3 to crush the crimp 3 over the cable 2.

[0009] The operating handles 13a, 13b and the opposed jaws 6a, 6b are connected such that
drawing the operating handles 13a, 13b toward one another brings the opposed jaws 6a, 6b
toward one another applying a compressive force to anything located between the jaws 6a, 6b.
Furthermore, pulling the operating handles 13a, 13b away from one another opens the opposed
jaws 6a, 6b. For example, in this embodiment, the operating handles 13a, 13b are rotatably
coupled to one another at a pivot 15 so that moving the proximal ends 20 toward one another as
shown in Fig. 5, moves distal ends 21 thereof away from one another. Each of the distal ends 21
of the handles 13a, 13b is pivotally coupled to a corresponding distal lever 22 ata pivot 16 and
the levers 22 are rotatably coupled to one another at a pivot 17 so that, as the distal ends 21 ot the
handles 13a, 13b draw the proximal ends of the levers 22 away from one another. the jaws 6a, 6b
ot the distal ends of the levers 22 are rotated toward one another. When the handles 13a, 13b are
moved away from one another, this process is reversed and the proximal ends of the levers 22 are

drawn toward one another separating the jaws 6a, 6b from one another as shown in Figs. 3 and 4.

[0010] At a distal tip 7 of the opposed jaws 6a, 6b are the distal protrusions §, which extend
ventrally from the opposed jaws 6a, 6b such that one protrusion extends from each jaw 6a, 6b.
The distal protrusions 8 are formed such that when the opposed jaws 6a, 6b are drawn closed the
distal protrusions 8 come together to compress the crimp 3. The proximal protrusions 9 also
extend ventrally from the crimp pliers 5 and may be formed proximal to the distal protrusions &.
The proximal protrusions 9 are sized and shaped accommodate the tube 4 between them 1in order
to slide along the tube 4 to guide the crimp pliers 5. The crimp pliers 5 1s cuided such that the
distal tip 7 of the opposed jaws 6a, 6b and, consequently, the distal protrusions 8, are positioned

over the crimp 3.

[0011] As indicated above, a locking mechanism 10 operates to prevent movement of the
handles 13a, 13b relative to one another as the pliers 5 is moved into position over the crimp 3.
The locking mechanism according to this embodiment includes a bar 24 one end of which 1s
pivotally coupled to the handle 13a while a second end includes a dowel 26 which, when 1n a
locked position, is received within a slot 28 of the handle 13b. Thus, When engaged with the
handle 13b, the bar 24 maintains a separation between the handles 13a, 13b, which corresponds
to a maximum separation of the jaws 6a, 6b. When it is desired to move the handles 13a, 13b

relative to one another (e.g., when the crimp 3 is positioned between the distal protrusions 8), the
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locking mechanism 10 is released by rotating the bar 24 to remove the dowel 26 from the slot 23.

At this point the handles 13a, 13b are free to move relative to one another.

[0012] A depth level 11 is also formed between the operating handles 13a, 13b of the pliers 5
according to this embodiment of the invention. However, those skilled 1n the art will understand
that the pliers 5 may be formed without either or both of the depth level 11 and the locking
mechanism 10. These components are optional. The depth level 11 according to this
embodiment, comprises a shaft that is attached to only one of the operating handles 13a, 13b (in
this case, 13a) such that the operating handles 13a, 13b may still be drawn together without
interference from the depth level 11. The depth level 11 includes a distally facing abutting

surface 11a located at a predetermined distance from the distal tip 7 of the distal protrusions 8.

[0013] As shown in Fig. 1, a flexible cable 2 is looped around the fractured bone 1. It will be
understood by those in the art that the cable 2 may be looped around the bone 1 using any known
technique. For example, the cable 2 may be looped around the bone 1 using a minimally
invasive wire passing means such as that disclosed in U.S. Patent Application Publication No.
2007/0043377 by Alberto Fernandez Dell” Oca, the entire disclosure of which 1s incorporated
herein by reference. As shown in Figs. 6 - 8, such a cerclage tool comprises two members, each
having a handle, a central part and a J shaped tube. When the central part of both members 1s

firmly coupled together, both J shaped tubes conform a continuous tube through which a wire,

cable, band or suture can be fed.

[0014] As shown in Fig. 6, the wire/cable passer 116 has two members 101 and 102, each
including a handle 103, 104 by which the cable passer 116 1s oripped and to bring members 101,
102 together when the handles 103, 104 are pulled close to one another. The member 101
includes a button 107 on a central part 105 thereof, while the member 102 includes a notch 8 in a
central part 106 thereof. When the members 101, 102 are drawn together, J shaped tubes 109,

110 form a continuous tube through which a wire 111 cable, band or suture can be fed.

[0015] In use, the members 101, 102 are successively inserted close to a bone 112 through a
small skin incision 115, minimally disturbing skin 114 and underlying muscle 113, as shown 1n
Fig. 7. After both members 101, 102 have been inserted, they are drawn firmly together by
pulling handles 103, 104 until the button 107 is inserted into the notch 108. The wire 111 can
then be fed through the continuous tube formed by the two J shaped tubes 109, 110 which now
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surround the bone 112. The tool 16 is then disassembled and removed, as shown in Fig. 8

leaving the wire 111 in place looped about the bone 112.

[0016] Generally a cable 2 with one ball end and one free end 1s used. The free end of the cable
7 is inserted into a first one of the lumens of a crimp 3 having 2 side-by-side lumens and the free
end of the cable 2 is pulled through the crimp 3 until the ball end lodges in the end of the crimp
3. The free end of the cable 2 is then passed around the bone 1, drawn out through the incision
and inserted into the second lumen of the crimp 3 via an opening 3a. The crimp 3 is slid down
the cable 2 until it reaches the bone 1 and the free end of the cable 2 1s passed through a tube 4
which is slid over the cable 2 until a distal end of the tube 4 abuts the crimp 3 adjacent to the
opening 3a, as shown in Fig. 1. A distal end of the tube 4 is shaped to conform to a shape of a
proximal side of the crimp 3 so that it fits snugly thereagainst. In this position, a distal end of the
tube 4 and the proximal side of the crimp 3 are aligned with one another to form a substantially
continuous outer surface. After the cable 2 has been passed through the crimp 3 and the tube 4, a
tensioning device is attached to the end of the cable 2 extending from the tube 4 and tensioned as
would be understood by those skilled in the art until a desired tension is obtained to maintain the

fragments of the fractured bone 1 in a desired spatial relationship to one another.

[0017] Once the fracture has been reduced and the cable 2 is at the desired tension, crimp pliers
5 may be used to crush the crimp 3 over the cable to maintain the desired tension in the cable 2.
The distal protrusions 8 are placed on opposite sides of the tube 4 with the jaws 6a, 6b 1n the
open state and the proximal protrusions 9 also engage the tube 4, as shown in Fig. 2. The crimp
pliers 5 is then slid along the tube 4 until a proximal end 12 of the tube 4 abuts the depth level
11, as shown in Fig. 3. The length of the tube 4 is selected so that, when the proximal end 12

abuts the proximal face 11a of the depth level 11, the distal protrusions 8 are located on opposite

sides of the crimp 3.

[0018] As shown in Fig. 4, after it is determined that the crimp pliers 5 is appropriately
positioned, the lock mechanism 10 is released to free the handles 13a, 13b for movement toward
one another. The user then draws the handles 13a, 13b together closing the jaws 6a, 6b and
drawing the protrusions 8 toward one another crushing the crimp 3 over the cable 2. As shown 1n
Fig. 5, since the level 11 and the lock 10 are only attached to one of the operating handles 13a,
the level 10 and lock 11 do not interfere with the drawing closed of operating handles 13a, 13b.

Once the crimp 3 has been compressed and deformed over the cable 2, the cable 2 maintains the
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desired tension and holds the fractured pieces of the bone 1 together in the desired spatial
relationship. The tube 4 is then removed and the portion of the cable 2 extending from the
opening 3a is cut and removed from the body. The crimp pliers 5 disclosed herein allows the
desired tension to be maintained on the cable 2 without requiring significant spreading ot the

incision, reducing muscle trauma and tissue damage.

[0019] It 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 present invention, without departing from
the spirit or scope of the invention. Thus, it is intended that the present invention cover the

modification and variations of this invention provided that they come within the scope of the

appended claims and their equivalents.
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What is claimed is:

1. A device for securing cable around a bone, comprising:

first and second handles pivotally coupled to one another;

a first distal member a proximal end of which is pivotally coupled to a distal end
of the first handle, the first distal member including a first crimp engaging protrusion

extending away from a ventral surface thereof at a distal end thereof;

a second distal member a proximal end of which is pivotally coupled to a distal
end of the second handle, the second distal member including a second crimp engaging

protrusion extending away from a ventral surface thereof at a distal end thereof; and

a depth level including an abutting surface, contact between the abutting surface
and a depth measuring tube extending over a portion of a cable extending proximally
from a crimp, indicating to a user that the first and second protrusions are located on
opposite sides of the crimp, the first and second distal members being pivotally coupled
to one another so that, when the first and second handles are drawn toward one another,
the proximal ends of the first and second distal members are moved apart from one
another, drawing the first and second protrusions toward one another to compress a crimp

located therebetween.

2. The device of claim 1, further comprising a lock mechanism which, when engaged,

prevents relative movement between the first and second protrusions.

3. The device of claim 2, wherein the lock mechanism includes a bar pivotally connected to

one of the first and second handles and releasably coupled to the other of the first and

second handles.

4, The device of claim 1, further comprising a depth level for determining a crimping
position.
. A system, comprising:

a flexible cable for passing around a fractured bone;

7
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a crimp member coupleable to a first end of the flexible cable and including a
lumen extending therethrough, the lumen slidably receiving a second end of the flexible
cable, the crimp member being deformable such that when the crimp is deformed around
the flexible cable, the flexible cable is fixed around the bone;

a tube including a distal end shaped to the crimp member, the tube having a lumen
extending therethrough, the lumen of the tube in communication with the lumen of the
crimp such that the second end of the flexible cable is slidable through the lumen of the

tube; and
a crimp plier slidable along the tube, including:

a crimping means including an opposed jaw with a ventrally protruding

element at distal tip thereof;

an operating handle coupled to the crimping means such that the operating

handle and the crimping means move relative to one another; and

a guiding member for guiding the device along the surgical cable, the
suiding member including a ventrally protruding element formed proximally of

the ventrally protruding elements of the crimping means.

The system of claim 3, further comprising a tension device tor measuring tension in the

cable.

The system of claim 5, wherein the ventrally protruding element of the guiding member

accommodates the tube such that the crimp plier slides along the tube.

The system of claim 5, wherein the tube includes a block element at a proximal end of the

tube, the block element maintaining a desired tension in the cable.

The system of claim 8, wherein the crimp plier further comprises a depth level, the depth
level positioned a predetermined distance from the crimping means such that when the

block element of the tube abuts the depth level, the crimping means is positioned over the

3
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crimp member.

The system of claim 5, wherein the crimp plier includes a lock mechanism for locking the

operating handles.
The system of claim 10, wherein the lock mechanism includes a releaseable latch.

The system of claim 5, wherein the cable includes a ball mechanism at the first end

thereof for coupling to the crimp member.
A method, comprising the steps of:
passing a flexible cable around a fractured bone;

attaching a first end of the flexible cable to a crimp member and sliding a second

end of the flexible member through a lumen of the crimp member and a lumen of a tube,

the tube being shaped to the crimp member such that the lumen of the tube 1s 1n

communication with the lumen of the crimp member;

sliding a crimp plier along the tube to a predetermined position in which a

crimping means is positioned over the crimp member; and

crimping the crimp member over the cable such that the cable is fixed around the

fractured bone and maintains a desired tension.

The method of claim 13, wherein sliding the crimp plier includes sliding a guiding

member protruding ventrally from the crimp plier over the tube.

The method of claim 13, wherein sliding the crimp plier along the tube includes sliding
the crimp plier until a block element located on a proximal end of the tube abuts a depth
level located on the operating handle, indicating that the crimping means is positioned

over the crimp member.

The method of clair 13, further comprising the step of unlatching a lock mechanism of

the operating handle.
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The method of claim 13, further comprising the step of actuating the operating handle to

activate the crimping means.

The method of claim 13, further comprising the step of detaching the tube from crimp

member.

10
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