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SURGICAL DEVICE AND METHOD OF USE THEREOF

FIELD
The following disclosure relates generally to surgical devices and, more particularly,

to surgical devices for grasping both soft tissue and a sahure.

BACKGROUND

Arthroscopic surgery is a minimally-invasive surgical procedure during which an
interior portion of the homan body, such as a knee or shoulder joint, is examined or operated
on using an arthroscope. The arthroscope is a type of endoscope or muniatare camera that is
passed through a cannula which is inserted into the joint through a small incision in the skin to
enable a surgeon to view the joint and/or perform a surgical operation without fully opening
the joint.

During arthroscopic tissuc repair surgery, a tissug grasper may be used to manipulate
the torn tissue - for example, to move the tissue back to its original position. During the
surgery, it is also often necessary to pass sutures through the torn tissue and the ends of the
sutures through the cannula. This is often done by means of a specially designed suture
grasper that will not damage the suture as it is drawn through the cannula and allows the
suture to slide thercthrough. The combination of these two devices - a tissue grasper and
suture grasper - would theretore be desirable, for both cost reduction and efficiency reasons.
Such a device wounld also shorten surgical times, as the surgeon would not have to swap
devices or switch between portals made through the skin to the repair site. However, in
current surgical devices, the tissue grasper will damage a suture and the suture grasper cannot
grasp tissuc. Additionally desirable features would be disposable eloments that could be
mounted to the surgical device for cost reduction and ease of sterilization,

Accordingly, there is a need for a partially disposable surgical device that acts as a
tissue grasper that will not damage sutures and allows the sutore to shde therethrough, and a

suture grasper that will also grasp soft tissue.
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SUMMARY
Described heren s a surgical device for grasping both tissue and a suture during
arthroscopic surgery. The surgical device inchudes jaws having retrograde tecth preventing

tissue from slipping out of the jaws. When closed, the distal end of the jaws form a suture
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assage allowing a suture to slide therethrough so that its ends can be retrieved through a
5 8 5 5

cannula and a koot can be tied 10 the suture.

In one example, the surgical device has an elongate member including a
proximal end terminating at a proximal terminus and a distal end terminating at a
distal terminus, and a longitudinal axis extending between the proximal end and the
distal end; a frame fixedly mounted at the proximal terminus of the elongate member;
first and second jaws disposed at a distal terminus of the elongate member, the first
jaw movable relative to the second jaw between an open position and closed position;
a suture passage detined at a distal end of the first and second jaws in the closed
position, the suture passage being transverse to the longitudinal axis of the surgical
device and being sized to enable a suture to shide through the suture passage with the
first and second jaws in the closed position; and a plurality of rows of teeth, each
extending from opposing surfaces of the first and second jaws, the phlurality of rows of
teeth positioned between the suture passage and proximal end of the first and second
jaws, the plurality of rows of tecth for grasping soft tissuc with the first and second
jaws in the closed position,

As further described in the examples herein, the first jaw may be hingedly
attached to the distal end of the clongate member, The surgical device may further
include a jaw actuation member pivotally mounted to the frame and the elongate
member may mnclude a jaw actuation rod having a proximal and a distal end, the distal
end of the jaw actuation rod engaging the first jaw, and the proximal end of the jaw
actuation rod mounted to the jaw actuation member, The phurality of rows of tecth
may be formed from a material selected from any one of silicon rubber, vinyl or
plastic and/or a material having a durometer selected withun the range between about

40 1o about 30, The plurality of rows of tecth may configured to be removably



10

[\
%

WO 2016/111683 PCT/US2015/010460

A

attached to the opposing surfaces of the first and second jaws and may comprise a jaw
mountable portion. The jaw mountable portion may be formed integrally with the
phurality of rows of teeth or may be removably attached to the plurality of rows of
teeth. Any of the plorality of rows of teeth and the jaw mountable portion may be
disposable. The suture passage may be defined by a first and second stopping member
disposed at a distal end of the first and sccond jaws, respectively. A distance between
the sutnre passage and the proximal end of the first and second jaws may be about 9.0
mm to about 14.0 mm. The suture passage may be sized to accommodate a #2
monofilament sufire and an inner diameter of the suture passage may be about 1.0 mm
to about 2.0 mm.

Examples of the methods deseribed herein may include (8} providing a surgical device
according to any preceding claim in an arca adjacent soft tissue to be repaired, a suture having
been passed through the soft tissue; (b} retaining a portion of the soft tissuc between the first
taw and second jaws; (¢) moving the retained soft tissuc to a desired position and releasing the
soft tissue from the first and second jaws; (d) grasping the suture within the suture passage of
the surgical device; and (e) pulling the suture away from the soft tissue with the surgical
device. The method may further include, prior to step (a), providing an arthroscope in the
arca adjacent to the soft tissue to be repaired, attaching the plurality of rows of teeth to the
opposing surfaces of the first and second jaws, and/or passing the suture through the soft
tissue to be repaired with another surgical device different from the surgical device., The
method may also include, after step (¢}, removing the plurality of rows of teeth from the
opposing surtaces of the first and sccond jaws and, after removing the plurality of rows of
tecth from the opposing surfaces of the first and second jaws, disposing of the plurality of
rows of toeth. The method may also include, after step (¢, sliding the suture through the
suture passage while tying a knot in the suture.

Described herein is also a kit including the surgical device, at least one other surgical
device different from the first surgical device, and/or at least one other plurality of rows of

teeth. The at least ove other surgical device roay be a suture relay and/or a suture passer.
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BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, features and advantages will be apparent from the
following more particular description of the examples, as lustrated in the accompanying
drawings, in which:

FIG. 1a 1s an illustration of an example of a surgical device, including a suture
grasper;

FIG. 1b is a detailed illustration of the jaw actuation rod of the surgical device of FIG.
la.

FIG. 2a 1s a detailed iHustration of an example of the suture grasper in a closed
position;

FIG. 2b 1s a detarled illustration of an example of the suture grasper in an open
position;

FIG. 2¢ is a detailed iHustration of the teeth of FIGs. 2a-b;

FI(G. 3a is a detailed illustration of an example of the suture grasper while grasping a
suture;

FI(G. 3b is a detailed illustration of an example of the suture grasper while grasping
tissue;

Fi(3s. 4a-c iHustrate examples of the disposable clements of the surgical device; and

FiGs. 5a-b illustrate examples of the method of using the surgical device.

DETAILED DESCRIPTION
In the description that follows, like components have been given the same reference
numerals, regardiess of whether they are shown in different examples, To illustrate an
example(s) in a clear and concise manner, the drawings may not necessarily be to scale and
certain features may be shown in somewhat schematic form. Features that are described
and/or iltustrated with respect to one example may be used in the same way or in a similar
way in one or more other examples and/or in corabination with or justead of the features of

the other examples.
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As used in the specification, the terrus “about” and “substantially” are used represent
the inherent degree of uncertainty that may be atiributed to any guantitative comparison,
value, measurcment, or other representation. The terms “about” and “substantially” are also
used herein to represent the degree by which a guantitative representation may vary from a
stated reference without resalting in a change in the basic function of the subject matter at
issue.

Referring now to FIG. Ia, an example of the surgical device 10 is shown, The surgical
device 10 includes a frame 12 having a proximal end 14 and a distal end 16, Attached to the
proximal end 14 of frame 12 is a thumb ring 20 having opening 21. A jaw actuation member
22 is pivotally mounted to the frame 12 by pivot pin 18 that extends transversely through both
the frame 12 and the jaw actation member 22, The pivot pin 18 biases the jaws i a closed
position. Extending down from the jaw actuation member 22 is the finger ring 26 having
opening 27. An clongate member 30 is fixedly mounted to and extends from the distal end 16
of the frame 12, Attached to the distal end 32 of the clongate member 30 is the grasping
member 40 (shown in more detail in FIGs, 2a-b). A jaw actuation rod 17 is slidably mounted
it a passage of the clongate member 30 and mounted at its proximal end to the jaw actuation
member 22. FIG. 1b shows a detailed view of the distal end of the jaw actuation rod 17 as it
engages with the upper jaw 42,

FIG. 2a illustrates an example of the grasping member 40 of FIG. 1 in a closed
position. The lower jaw 44 of the grasping member 40 extends from the distal end 32 of the
clongate member 30, The lower jaw 44 has a proximal end 46, a distal end 48 and an upper
surface 50. The upper jaw 42 is shown as hingedly attached to the distal end 32 of the
clongate member 30, The upper jaw 42 has a proximal end 52, a distal end 54 and a lower
surface 56.

FIG. 2b illustrates an example of the grasping member 40 in an open position.
Extending between the proximal end 46 and the distal end 48 of the lower jaw 44, and
removably attached to the upper surface 50, is a plurality of rows of upwardly extending teeth
60a having tips 62a. The plurality of rows of tecth 60a can be formed from silicone rabbers

or other suttable materials, such as vinyl or plastic, baving a durometer within the range
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between about 40 to about 50, The distance between the proximal end 46 and the distal end
48 may be about 9.0 mm to about 14.0 mm. A lower jaw stop 70 is spaced from the most
distal row of teeth at the distal end 48 of the lower jaw 44. A similar configuration exisis 1o
the upper jaw 42. A phurality of rows downwardly extending teeth 60b having tips 62b and
comprising the same materials as upwardly extending teeth 60a extends between the proximal
end 52 and the distal end 54 and removably attached to the lower surface 56. Ap upper jaw
stop 72 is spaced from the most distal row of teeth 60b at the distal end 54 of the upper jaw
42. It can be scen in FIG. 2b that the height of the both the lower and upper jaw stops 70, 72
are greater than the height of the tips 62a.b as measured from the lower and upper surfaces 50,
56. Additionally, both the lower and upper jaw stops 70, 72 are spaced at greater distance
from the most distal row of teeth 60a,b than the distance between each rows of teeth 60a,b.
Therefore, when the grasping member 40 is closed, a passage is formed for a suture to be
grasped without damage to the suture (see, ¢.g. Fig. 3a), while also allowing the suture to slide
through the passage when, for cxample, a knot is tied in the suture.

FIG. 2¢ is a detailed view of the upward extending rows of teeth 60a. Each of the
upwardly extending rows of teeth 60a are in retrograde form with a tissue surface 66 sloping
distally from the tip 62a towards the lower surface 56. The height Y of each tip may be about
(.3 mum to about 0.5 mm. Although the upwardly extending rows of tecth 60a are shown as
spaced equidistant from each other, other variations in spacing arc possible. A mirror
configuration may exist for the downwardly extending rows of tecth 60b, or the downwardly
extending rows of toeth 60b may be offset from the upwardly extending rows of teeth by any
distance.

Referring now to FIG. 3a, an cxample of the grasping member 40 is shown with a
suture 8O loaded in a suture pass 82 created between the most distal rows of teeth 60a,b and
the jaw stops 70, 72 when the grasping member 40 18 in a closed position. The inner surface
of suture pass 82 has a substantially circular shape with a diameter than can be about 1.0 am
to about 2.0 mom, and which 1s selected to accommodate a #2 monofilament suture, without
causing daroage thereto, Additionally, the size of sutare pass 82 is selected to allow the

suture 80 to remain slidable through the suture pass 82 during surgical repair and when tying
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a knot m the suture after the repair 1s completed. Tt can also be seen that the tips 62ab are
vertically aligned when the grasping member 40 1s closed. In FIG. 3b, the grasping member
40 1s shown grasping tissue 100 during a surgical repair. Because the rows of teeth 60a,b are
shghtly deformable, the tissue can be grasped and pulled in a distal direction without damage
o the tissue 130,

Now turning to FIGs. 4a-b, the disposable elements of the grasping member 40 are
iffustrated. In FIG. 4a, a disposable set of teeth 60a are shown attached to a jaw inserter 90
prior to being attached to the lower jaw 44, An opening 92 in the lower jaw 44 15 configured
to receive a jaw mountable portion (shown in FIGs. 4c-d} which can be formed mtegrally with
and comprised of the same material as the teeth 60a. As shown in FIG. 4a, the opening 92
may be serrated about its edges or have some other suitable configuration. FIG. 4b shows the
teeth 60a as mounted to the lower jaw 44,

Similarly, FIG. 4c illustrates a disposable set of teeth 60b attached to the jaw inserter
90 prior to being attached to the upper jaw 42. An opening 94 in the upper jaw 42 is
contigured to receive jaw mountable portion 96 of the tecth 60b. FIG. 4d shows the tecth 60b
as mounted to the upper jaw 42,

{n certain embodiments, not shown, the jaw mountable portion 96 could be formed
separately from the teeth 60a,b and attachabie thercto, and comprised of a different material
than the teeth 60a,b. In this case, the teeth 68a,b would still be disposable, while the jaw
mountable portion 96 could be used repeatedly with other disposable teeth 60a,b and capable
of sterilization.

Having understood the basic structure and nature of the surgical device 10, a more
complete disclosure of the method of using the surgical device will now be described.
Referring now to FIG. 5a, there may be scen an example of the same surgical deviee 10 as
shown in the preceding figures. In one embodiment, the surgical device 10 is inserted through
a canruia 200 and then the cannula 200 1s inserted through an incision in a patient’s skin (not
shown) to the repair site. The distal end of the surgical device 10 comprising the grasping
member 440 is mserted through the cannula under divect visnalization of an endoscope (not

shown) from a separate canmula that has been previously inserted. The grasping member 40 is
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imserted until the upper and lower jaws 42, 44 reach, for example, torn votator cuff tissue 100
through which a suture 80 has been passed. The tissue 100 is then introduced 1nto the space
between the upper jaw and the lower jaw (as shown in FIG. 3b). The soft tissue 160 1s
immobilized between the upper and lower jaws 42, 44 and can be moved into a desired
position and released. Subsequently, the suture 80 can then grasped by the suture pass 82 and
a free end removed through the cannula, as shown in FIG. 5b. Afterwards, an arthroscopic
knot can be tied in the suture.

A kit may be provided that includes an example of the surgical device 10 described
herein, one or more disposable teeth 60a,b inchiding a jaw mountable portion 96, a jaw
mnserter 90, and one or more other surgical devices {for example, a suture relay or a suture
passer).

Although the surgical device has been described with respect to various examples, it
should be realized these teachings arc also capabie of a wide variety of further and other

examples within the spirit and scope of the appended claims.
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CLAIMS
i A surgical device for grasping soft fissue and suture, the surgical device

comprising:

an clongate member including a proximal end terminating at a proximal
termimus and a distal end terminating at a distal terminus, and a longitudinal
axis extending between the proximal end and the distal end;

a frame fixedly mounted at the proximal terminus of the elongate
member;

first and second jaws disposed at a distal terminus of the elongate
member, the first jaw movable relative to the second jaw between an open
position and closed position;

a suture passage defined at a distal end of the first and second jaws in
the closed position, the suture passage being transverse to the longitudinal axis
of the surgical device and being sized to enable a suture to shide through the
suture passage with the first and second jaws in the closed position; and

a phurality of rows of teeth, cach extending from opposing surfaces of
the first and second jaws, the plurality of rows of teeth positioned between the
suture passage and proximal end of the first and second jaws, the plurality of
rows of tecth for grasping soft tissue with the first and sccond jaws in the

closed position.

2, The surgical device of claim |, wherein the first jaw is hingedly attached to the
distal end of the clongate member,
3. The surgical device of claim 1 or claim 2, further comprising a jaw actuation

merber pivotally mounted to the frame.
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4. The surgical device of claim 3, wherem the elongate member comprises a jaw
actuation rod having a proximal and a distal end, the distal end of the jaw actuation rod
engaging the first jaw, and the proximal end of the jaw actuation rod mounted to the jaw

actuation member.

S, The surgical device of any one of claims 1-4, wherein the plarality of rows of teeth are

formed from a matenal selected from any one of silicon rubber, vinyl or plastic.

6. The surgical device of any one of claims 1-5, wherewn the plurality of rows of teeth are
formed from silicone rubber.

7. The surgical device of any one of claims 1-6, wherein the plurality of rows teeth are
formed from a material having a durometer selected within the range between about 40 to

about 50.

8. The surgical device of any one of claims 1-7, wherein the plurality of rows of teeth are

contfigured to be removably attached to the opposing surfaces of the first and second jaws.

. The surgical device of any one of claims 1-8, wherein the plurality of rows of teeth

comprise a jaw mountable portion.

10, The surgical device of claim 9, wherein the jaw mountable portion is formed integrally

with the plurality of rows of tecth.

Pt The surgical device of claim 9, wherein the jaw mountable portion is removably

attached to the plurality of rows of teeth,

12, The surgieal device of any one of clairns 9-11, wherewn any of the plurality of rows of

tecth and the jaw mountable portion are disposable.
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3. The surgical device of any one of claiins 1-12, wherein the suture passage 1s defined
by a first and second stopping roember disposed at a distal end of the first and second jaws,

respectively.

t4.  The surgical device of any one of claims 1-13, wherein a distance between the suture

passage and the proximal end of the first and second jaws is about 9.0 mm to about 14.0 mm.

15, The swrgical device of any one of claims 1-14, wherein the suture passage is sized to

1o accommodate a #2 monofilament suture.

t6.  The surgical device of any one of claims 1-14, wherein an funer diameter of the suture

passage is about 1.0 mum to about 2.0 mm.

17. A method of suturing soft tissuc using a surgical device, the method comprising:

{a} providing a surgical device according to any preceding claim in an arca adjacent
soft tissue to be repaired, a suture having been passed through the soft tissue;

{b) retaining a portion of the soft tissue between the first jaw and sccond jaws;

() moving the retained soft tissuc to a desired position and releasing the soft tissue
from the first and second jaws;

(d} grasping the suture within the suture passage of the surgical device; and

(¢} puliing the suture away from the soft tissue with the surgical device,

IS, The method of ¢laim 17, further comprising:
prior to step (a), providing an arthroscope in the area adjacent to the soft tissuc to be

repaired,

19, The method of any one claims 17 or 18, further comprising:
! Prising
prior to step (a), attaching the plurality of rows of teeth to the opposing surfaces of the

first and second jaws.
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20. The method of any one of claims 17-19, further comprising:
prior to step (a), passing the suture through the soft tissue o be repaired with another
surgical device different from the surgical device.

~
7.7
i

21. The method of any of claims 17-20, further comprising:
after step (¢}, removing the plurality of rows of teeth from the opposing surfaces of the

first and second jaws.

22. The method of claim 21, further comprising:
after removing the plurality of rows of teeth from the opposing surfaces of the first and

second jaws, disposing of the plurality of rows of teeth,

23. The method of any one of claims 17-22, further comprising:

after step {c}, sliding the suture through the suture passage while tying a knot in the

suture.

24. A surgical kit for arthroscopic tissue repair surgery comprising:

surgical device comprising:

an clongate member including a proximal end terminating at a proximal
terminus and a distal end terminating at a distal terminus, and a longitudinal
axis cxiending between the proximal end and the distal end;

a frame fixedly mounted at the proximal terminus of the clongate
member;

first and sccond jaws disposed at a distal terminus of the clongate
member, the first jaw movable relative to the second jaw between an open
position and closed posttion;

a suture passage defined at a distal end of the first and second jaws i

the closed position, the suture passage being transverse to the longitudinal axis
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of the surgical device and being sized to enable a suture to shide through the
suture passage with the first and second jaws n the closed position; and

a plurality of rows of teeth, cach extending from opposing faces of the
first and second jaws, the plurality of rows of teeth positioned between the
suture passage and proximal end of the first and second jaws, the plurality of
rows of tecth for grasping soft tissue with the first and second jaws in the

closed position; and

at least one other surgical device different from the surgical device.

25. The surgical kit of claims 24, further comprising at least one other phwvality of rows of
teeth.
26. The surgical kit of any one of claims 24 or 25, wherein the at ieast one other surgical

device is a suture relay.

27. The surgical kit of any one of claims 24-26, wherein the at least one other surgical

device is a suture passer.
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