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(7) ABSTRACT

A surgical suturing apparatus includes an end effector
including a jaw assembly and a needle assembly. The jaw
assembly includes first and second jaws movable between
open and closed positions. Each of the first and second jaws
includes a tissue facing surface having an elongated rail and
a longitudinal row of teeth. Each tooth of the longitudinal
rows of teeth of the first and second jaws includes a needle
channel extending therethrough. The elongated rails and the
longitudinal rows of teeth of the first and second jaws are
disposed in opposed relation relative to each other. The
needle assembly includes a first needle, a second needle, and
a suture coupled to the first and second needles. The first
needle is slidable through the needle channels of the first jaw
and the second needle is slidable through the needle chan-
nels of the second jaw.
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LAPAROSCOPIC PURSE STRING SUTURE
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of and priority
to U.S. Provisional Patent Application No. 62/744,147 filed
Oct. 11, 2018, the entire disclosure of which is incorporated
by reference herein.

BACKGROUND

Technical Field

[0002] The present disclosure relates to surgical devices
and methods of using the same. More particularly, the
present disclosure relates to endoscopic surgical devices for
affixing purse string sutures to tissue.

Description of Related Art

[0003] Surgical stapling apparatus are employed by sur-
geons to sequentially or simultaneously apply one or more
rows of fasteners, e.g., staples or two-part fasteners, to body
tissue for the purpose of joining segments of body tissue
together and/or creating anastomoses.

[0004] Annular surgical stapling apparatus generally
include a staple cartridge assembly including annular rows
of staples, an anvil assembly operatively associated with the
staple cartridge assembly, and an annular blade disposed
internal to the annular rows of staples. In use, during an
end-to-end circular anastomosis procedure, two ends of
hollow tissue sections (e.g., bowels, intestines, or other
tubular organs) are positioned between the anvil and staple
cartridge assemblies and are joined by clamping the two
ends together and driving the annular rows of staples
through the clamped tissue sections. During firing of the
staples, the annular blade is advanced to cut portions of the
tissue sections extending inside the staple lines, thereby
establishing a passage through the two stapled tissue sec-
tions.

[0005] The ends of the tissue sections may be secured over
the anvil and staple cartridge assemblies by purse string
sutures prior to approximating the anvil assembly relative to
the staple cartridge assembly. Purse string sutures are uti-
lized to close or narrow the openings or passages of the
tissue sections. A suture is typically passed through the
tissue section as a running stitch, in and out around the end
of the tissue section, using a needle, staples, and/or an
extracorporeal device for attaching the suture to tissue. After
the tissue is stitched, the ends of the suture are brought
together and pulled tight to close or narrow the opening in
the tissue section. The ends of the suture may then be tied
together.

[0006] For example, in laparascopic gastrointestinal end-
to-end anastomosis, a surgeon may create an external inci-
sion to bring a target tissue section (e.g., intestine or colon)
outside of the body, and attach a purse string suture to the
tissue section using an extracorporeal device. Such a pro-
cedure, however, may cause complications, like bleeding,
injury, or increased surgical and/or recovery time.
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SUMMARY

[0007] The present disclosure is directed to a surgical
device for placing purse string sutures in tissue within the
body (e.g., intra-peritoneal space) without creating an exter-
nal incision or using staples.

[0008] According to an aspect of the present disclosure, a
surgical suturing device includes an end effector including a
jaw assembly and a needle assembly. The jaw assembly
includes first and second jaws movable between an open
position and a closed position. Each of the first and second
jaws includes a tissue facing surface having an elongated rail
and a longitudinal row of teeth. Each tooth of the longitu-
dinal rows of teeth of the first and second jaws includes a
needle channel extending therethrough. The elongated rails
and the longitudinal rows of teeth of the first and second
jaws are disposed in opposed relation relative to each other.
The needle assembly includes a first needle, a second needle,
and a suture coupled to the first and second needles. The first
needle is slidable through the needle channels of the longi-
tudinal row of teeth of the first jaw and the second needle is
slidable through the needle channels of the longitudinal row
of teeth of the second jaw.

[0009] Each of the tissue facing surfaces of the first and
second jaws may include a central longitudinal slot defined
therein. The elongate rail and the longitudinal row of teeth
of each of the first and second jaws may be disposed on
opposed sides of the central longitudinal slot of the respec-
tive first or second jaw.

[0010] Each of the elongated rails of the first and second
jaws may include a tissue clamping surface. The tissue
clamping surfaces may be configured to grasp tissue ther-
ebetween when the jaw assembly is in the closed position.
Each tooth of the longitudinal rows of teeth of the first and
second jaws may include a tissue engaging surface. The
tissue engaging surfaces may be configured to grasp tissue
therebetween when the jaw assembly is in the closed posi-
tion. Each tooth of the longitudinal rows of teeth of the first
and second jaws may have a slit defined therein that extends
between the needle channel and an outer surface of the tooth.
[0011] The first jaw may include a tip portion having first
and second apertures extending therethrough. The first aper-
ture may be aligned with the needle channels of the first jaw
and the second aperture may be aligned with the needle
channels of the second jaw when the jaw assembly is
disposed in the closed position. Each of the first and second
apertures of the tip portion may be defined by a semi-
continuous surface such that the first and second apertures
are open at an outer side surface of the tip portion.

[0012] Each of the first and second needles of the needle
assembly may include a distal tip portion having a transverse
hole extending therethrough. A first end portion of the suture
may extend through the transverse hole of the first needle
and a second end portion of the suture may extend through
the transverse hole of the second needle. Each of the first and
second needles may include a passageway extending
between the transverse hole and an outer surface of the
respective first or second needle.

[0013] The end effector may further include a proximal
body portion and a mounting assembly pivotably coupling
the proximal body portion to the jaw assembly. The mount-
ing assembly may include first and second openings extend-
ing longitudinally therethrough that are aligned with the
needle channels of the first and second jaws when the first
and second jaws are in the closed position. The first and
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second openings may be configured for passage of the first
and second needles therethrough.

[0014] The end effector may further include a drive assem-
bly including an elongated drive beam and a knife. The knife
may be movable through the central longitudinal slots of the
first and second jaws.

[0015] The surgical suturing device may further include a
handle assembly and an elongate body extending distally
from the handle assembly. The end effector may extend
distally from the elongate body portion.

[0016] According to another aspect of the present disclo-
sure, a method of securing a purse string suture to tissue
includes: positioning tissue between tissue facing surfaces of
first and second jaws of an end effector of a surgical suturing
device, each of the tissue facing surfaces of the first and
second jaws including an elongated rail and a longitudinal
row of teeth, each tooth of the longitudinal rows of teeth
including a needle channel extending therethrough: closing
the first and second jaws such that the tissue is clamped
between the elongated rails of the first and second jaws and
takes on a wave-like configuration between the longitudinal
rows of teeth, the wave-like configuration including first
tissue portions compressed together between opposed teeth
of the longitudinal rows of teeth and second tissue portions
spread apart and bowed into the spaces defined between
adjacent teeth of each of the longitudinal rows of teeth; and
actuating the surgical suturing device to advance a needle
assembly of the end effector distally through the jaw assem-
bly to suture the tissue disposed therebetween, the needle
assembly including a suture coupled to first and second
needles, the first and second needles slidable through the
needle channels of the longitudinal rows of teeth of the first
and second jaws and the tissue disposed in the spaces
between adjacent teeth of the longitudinal rows of teeth.
[0017] Actuating the surgical suturing device may further
include advancing a drive assembly of the end effector
distally through the jaw assembly to cut the tissue disposed
between the first and second jaws.

[0018] Actuating the surgical suturing device may include
advancing distal tip portions of the first and second needles
through first and second apertures defined in a tip portion of
the first jaw. The method may further include grasping first
and second end portions of the suture with grasping instru-
ments. The method may further include retracting the needle
assembly proximally into a proximal body portion of the end
effector and opening the first and second jaws such that the
suture passes through slits defined in each tooth of the
longitudinal rows of teeth as well as an open side of the tip
portion, leaving the suture attached to the tissue around a
perimeter thereof.

[0019] Other aspects, features, and advantages will be
apparent from the description, drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Various aspects of the present disclosure are
described herein below with reference to the drawings,
which are incorporated in and constitute a part of this
specification, wherein:

[0021] FIG. 1 is a side, perspective view of a surgical
suturing device in accordance with an embodiment of the
present disclosure;

[0022] FIGS. 2 and 3 are enlarged, perspective views of a
jaw assembly of an end effector of the surgical suturing
device of FIG. 1;
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[0023] FIG. 4 is a side view of a needle assembly of the
end effector of FIGS. 1-3;

[0024] FIG. 5 is an exploded, perspective view of the jaw
assembly of FIGS. 1-3;

[0025] FIG. 6 is a side, perspective view of a jaw assembly
of an end effector of the surgical suturing device of FIG. 1,
shown in an open position with tissue positioned between
first and second jaws of the jaw assembly during a surgical
suturing procedure in accordance with an embodiment of the
present disclosure;

[0026] FIG. 7 is a side, perspective view of the jaw
assembly of the end effector of FIG. 6, shown in a closed
position with the tissue clamped between the first and
second jaws;

[0027] FIG. 8Ais a side, close-up view of the end effector
of FIG. 7, showing the first and second jaws in phantom, and
illustrating distal portions of a needle assembly and a drive
assembly of the end effector, prior to firing the surgical
suturing device;

[0028] FIG. 8B is a side, close-up view of the end effector
of FIG. 7, illustrating proximal portions of a needle assem-
bly and a drive assembly of the end effector prior to firing
the surgical suturing device;

[0029] FIG. 9Ais a side, close-up view of the end effector
and the tissue of FIG. 7, during actuation of a firing stroke
of the surgical suturing device;

[0030] FIG. 9B is a top, close-up view of the end effector
and the tissue of FIG. 7, showing the first jaw in phantom,
during actuation of a firing stroke the surgical suturing
device;

[0031] FIG. 10 is a side, perspective view of the end
effector and the tissue of FIGS. 9A and 9B, at the end of the
firing stroke of the surgical suturing device; and

[0032] FIG. 11 is a side, perspective view of the tissue of
FIGS. 6-10 after performing the surgical suturing procedure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0033] Various exemplary embodiments of the present
disclosure are discussed herein below in terms of surgical
devices for securing sutures to tissue. The surgical devices
described herein may be used to apply a suture to a hollow
or tubular tissue section (also referred to herein, generally, as
tissue) by grasping an end portion of the tissue between first
and second jaws of the surgical device in a wave-like
configuration and passing the suture therethrough.

[0034] Embodiments of the presently disclosed surgical
suturing devices will now be described in detail with refer-
ence to the drawing figures wherein like reference numerals
identify similar or identical elements. Throughout this
description, the term “proximal” refers to a portion of a
device, or component thereof, that is closer to a user, and the
term “distal” refers to a portion of the device, or component
thereof, that is farther from the user. Directional reference
terms, such as “upper,” “lower,” “top,” “bottom,” “side,”
and the like, are intended to ease description of the embodi-
ments and are not intended to have any limiting effect on the
ultimate orientation of a device or any parts thereof.
[0035] Referring now to FIG. 1, an exemplary surgical
purse string suture device or surgical suturing device 1 is
shown for applying purse string sutures to tissue. The
surgical suturing device 1 generally includes a handle
assembly 10, an elongate body portion 20 extending distally
from the handle assembly 10, and an end effector 30
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extending distally from the elongate body portion 20. The
end effector 30 includes a proximal body portion 32 and a
jaw assembly 34 pivotably attached to the proximal body
portion 32. The end effector 30 may be releasably secured to
the elongate body portion 20 such that the end effector 30 is
replaceable with a new end effector 30, or the end effector
30 may be permanently affixed to the elongate body portion
20.

[0036] The jaw assembly 34 includes an upper or first jaw
40 and a lower or second jaw 50 disposed in opposed
relation to the first jaw 40. The first jaw 40 and/or the second
jaw 50 is pivotable with respect to the proximal body portion
32 of the end effector 30 such that the first and second jaws
40, 50 are movable between an open or unclamped position
in which the first and second jaws 40, 50 are spaced apart
with respect to each other (see e.g., FIG. 6) and a closed or
clamped position in which the first and second jaws 40, 50
are substantially adjacent each other (see e.g., FIG. 7).
[0037] The handle assembly 10 includes a stationary
handle portion 124, a movable handle portion or trigger 125,
and a barrel portion 14. A rotatable member 16 is mounted
on the forward end of the barrel portion 14 to facilitate
rotation of the elongate body portion 20 and thus, the end
effector 30 with respect to the handle assembly 10 so as to
properly orient the jaw assembly 34 relative to tissue to be
sutured. An articulation lever 18 is also mounted on the
forward end of the barrel portion 14 to facilitate articulation
of the jaw assembly 30. A retraction knob 19 is movably
positionable along the barrel portion 14 to open and/or close
the first and second jaws 40, 50, relative to each other.
Actuation of the trigger 125 applies a purse string suture 66
(see e.g., FIG. 9A) to tissue captured between the first and
second jaws 40, 50, as described in further detail below.
[0038] For a detailed description of the structure and
function of exemplary handle assemblies or components
thereof suitable for use in a surgical suturing device of the
present disclosure, reference may be made to U.S. Pat. Nos.
6,330,965, 6,241,139, 7,819,896, 7,128,253, and 8,931,679,
the entire contents of each of which are incorporated herein
by reference.

[0039] Turning now to FIGS. 2 and 3, the first jaw 40 of
the jaw assembly 34 includes a tissue facing surface 42
having a central longitudinal slot 41 formed therein and
extending along a central longitudinal axis “X” of the end
effector 30. The first jaw 40 further includes an elongated
rail 44 and a longitudinal row of teeth 46 extending out-
wardly from the tissue facing surface 42 towards the second
jaw 50. The elongated rail 44 and the teeth 46 are disposed
on opposed sides of the central longitudinal slot 41 in
substantially parallel relation relative to one another. The
elongated rail 44 and the teeth 46 extend longitudinally
along the tissue facing surface 42 in laterally spaced relation
relative to the central longitudinal slot 41 such that the
elongated rail 44 and the teeth 46 are laterally offset from the
central longitudinal axis “X” of the end effector 30.

[0040] The elongated rail 44 is a continuous uninterrupted
block of biocompatible material having an outer or tissue
clamping surface 44a. The tissue clamping surface 44a of
the elongated rail 44 may be textured (e.g., grooved, rough-
ened, etc.) to enhance the grip of the tissue clamping surface
44a to tissue. While the elongated rail 44 is shown as having
a generally rectangular shape, it should be understood that
the elongated rail 44 may be any shape, such as semi-
circular shape, so long as the elongated rail 44 is dimen-
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sioned to grasp tissue between the first and second jaws 40,
50, as described in further detail below, when the jaw
assembly 34 is moved to the closed position.

[0041] The teeth 46 are separate blocks of biocompatible
material disposed in axially spaced relation relative to each
other and each having an outer or tissue engaging surface
46a. The tissue engaging surface 46a may be textured (e.g.,
grooved, roughened, etc.) to enhance the grip of the tissue
engaging surface 46a to tissue. Each tooth 46 includes a
needle channel 47a defined therethrough, and a slit 475
extending between the needle channel 47a¢ and the tissue
engaging surface 46a. The needle channels 47a and the slits
47b of the teeth 46 are longitudinally aligned along the
length of the first jaw 40. The needle channels 47a are sized
and shaped for slidable movement of a needle therethrough,
and the slits 475 are sized and shaped for passage of a suture
therethrough.

[0042] While the teeth 46 are shown as having a generally
square or rectangular shape, it should be understood that the
teeth 46 may be any shape, such as cylindrical pegs, so long
as the teeth 46 are arranged to allow for tissue disposed
therebetween to take on a sinuous or wave-like configura-
tion, as described in further detail below, when the jaw
assembly 34 is moved to the closed position. Alternatively,
the teeth 46 may be formed from one or more blocks of
biocompatible material that are cut to include undulations
(e.g., curves or steps) forming the teeth 46 and the spaces
therebetween.

[0043] The first jaw 40 further includes a tip portion 48 at
a distal end thereof. The tip portion 48 is curved to enhance
visualization and/or maneuverability of the jaw assembly 34
around target tissue. The tip portion 48 of the first jaw 40
may aid in tissue manipulation, allowing for blunt dissection
and/or mobilization. Other configurations of the tip portion
48 are envisioned depending upon, for example, the desired
characteristics of the jaw assembly 34 as should be under-
stood by those skilled in the art. When jaw assembly 34 is
closed, as seen in FIGS. 7 and 10, the tip portion 48 of the
first jaw 40 extends at least partially into or across the
second jaw 50.

[0044] The tip portion 48 includes an upper or first aper-
ture 49a and a lower or second aperture 495 defined there-
through. The first and second apertures 49a, 495 are longi-
tudinally oriented and aligned with the needle channels 474,
57a of the first and second jaws 40, 50, respectively. The first
and second apertures 49a, 495 are configured for passage of
needles longitudinally therethrough. As seen in FIG. 2, the
first and second apertures 49a, 49 are defined by a semi-
continuous surface having a generally c-shaped configura-
tion and are open at an outer side surface 48a of the tip
portion 48 to allow for passage of a suture, but not the
needle, therethrough. The first aperture 49q of the tip portion
48 is axially aligned with or in registration with the needle
channels 47a of the teeth 46 of the first jaw 40. Further,
when the jaw assembly 34 is closed, as seen in FIGS. 7 and
10, the second aperture 495 of the tip portion 48 is axially
aligned with or in registration with the needle channels 57a
of the teeth 56 of the second jaw 50, as described in detail
below.

[0045] With continued reference to FIG. 2, the second jaw
50 of the jaw assembly 34 includes a tissue facing surface 52
having a central longitudinal slot 51 formed therein, and an
elongated rail 54 and a longitudinal row of teeth 56 extend-
ing outwardly from the tissue facing surface 52 towards the
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first jaw 40. The structure and relative positioning of the
central longitudinal slot 51, the elongated rail 54, and the
teeth 56 of the second jaw 50 are substantially the same as
the central longitudinal slot 41, the elongate rail 44, and the
teeth 46 of the first jaw 40.

[0046] Specifically, the central longitudinal slot 51
extends along the central longitudinal axis “X” of the end
effector 30, and the elongated rail 44 and the teeth 46 are
disposed on opposed sides of the central longitudinal slot 51
in substantially parallel relation relative to one another. The
elongated rail 54 and the teeth 56 extend longitudinally
along the tissue facing surface 52 in laterally spaced relation
relative to the central longitudinal slot 51 such that the
elongated rail 54 and the teeth 56 are laterally offset from the
central longitudinal axis “X” of the end effector 30.

[0047] The elongated rail 54 is a continuous uninterrupted
block of biocompatible material having an outer or tissue
clamping surface 54a. The tissue clamping surface 54a of
the elongated rail 54 may be textured (e.g., grooved, rough-
ened, etc.) to enhance the grip of the tissue clamping surface
54a to tissue. The size and shape of the elongated rail 54
may vary, as discussed above with regard to the elongated
rail 44 of the first jaw 40.

[0048] The teeth 56 are separate blocks of biocompatible
material disposed in axially spaced relation relative to each
other and each having an outer or tissue engaging surface
56a. The tissue engaging surface 56a may be textured (e.g.,
grooved, roughened, etc.) to enhance the grip of the tissue
engaging surface 56a to tissue. Fach tooth 56 includes a
needle channel 57a defined therethrough, and a slit 575
extending between the needle channel 57a and the tissue
engaging surface 56a. The needle channels 57« and the slits
57b of the teeth 56 are longitudinally aligned along the
length of the second jaw 50. The needle channels 57a are
sized and shaped to allow for slidable movement of a needle
therethrough, and the slits 574 are sized and shaped to allow
for passage of a suture therethrough. The size, shape, and/or
formation of the teeth 56 may vary, as discussed above with
regard to the teeth 46 of the first jaw 40.

[0049] The tissue facing surface 52 of the second jaw 50
is a mirror image of the tissue facing surface 42 of the first
jaw 40. Accordingly, the tissue facing surfaces 42, 52 of the
first and second jaws 40, 50 are disposed in opposed relation
relative to each other such that the central longitudinal slot
41 of the first jaw 40 opposes and is aligned with the central
longitudinal slot 51 of the second jaw 50, the elongated rail
44 of the first jaw 40 opposes and is aligned with the
elongated rail 54 of the second jaw 50, and the teeth 46 of
the first jaw 40 oppose and are aligned with the teeth 56 of
the second jaw 50.

[0050] As shown in FIGS. 4 and 5, a needle assembly 60
is slidably disposed within the end effector 30. The needle
assembly 60 includes first and second needles 62, 64 con-
figured and dimensioned to move through the needle chan-
nels 47a, 57a of the teeth 46, 56 of the first and second jaws
40, 50, respectively. Each of the first and second needles 62,
64 includes an elongate body 62a, 64a including a proximal
end portion 625, 645 operably coupled to a needle pusher 13
(FIG. 8B) of the handle assembly 10 for effecting longitu-
dinal movement of the first and second needles 62, 64, and
a sharp distal tip portion 62¢, 64¢ for piercing tissue.
[0051] The distal tip portions 62¢, 64c of the first and
second needles 62, 64 each include a transverse hole 63a,
65a defined therethrough, and a passageway 635, 65b
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extending between the transverse hole 63a, 654 and an outer
surface of the needle 62, 64. A suture 66 is coupled to or
threaded in the distal tip portions 62¢, 64¢ of the first and
second needles 62, 64. A first end portion 664 of the suture
66 is passed through the transverse hole 63a of the first
needle 62 and a second end portion 665 of the suture 66 is
passed through the transverse hole 65a of the second needle
64 such that a central portion 66¢ of the suture 66, which is
disposed between the first and second end portions 66a, 665,
is free and extends proximally along the first and second
needles 62, 64 (e.g., disposed within a proximal portion of
the jaw assembly 34).

[0052] The first and second needles 62, 64 and the suture
66 are formed from biocompatible materials which are
bioabsorbable or non-absorbable, natural or synthetic, or
combinations thereof. The first and second needles 62, 64
may be straight needles formed from a surgical grade metal,
and/or the suture 66 may be a monofilament suture formed
from a non-absorbable material. It should be understood,
however, that the materials and configuration of the first and
second needles 62, 64 and the suture 66 may vary.

[0053] With continued reference to FIG. 5, in conjunction
with FIG. 1, the end effector 30 includes a mounting
assembly 70 pivotably coupling the proximal body portion
32 to the jaw assembly 34. The mounting assembly 70
includes an upper mounting member 72 and a lower mount-
ing member 74. The upper mounting member 72 is fixedly
secured to the lower mounting member 74 and the first jaw
40, and the lower mounting member 74 is pivotally secured
to the second jaw 50. Coupling members 76 extend distally
from the lower mounting member 74 for rotatably securing
the mounting assembly 70 to the proximal body portion 32
of the end effector 30.

[0054] The lower mounting member 74 includes a pair of
extensions 74a extending proximally into the second jaw 50.
One extension of the pair of extensions 74a includes an
upper or first opening 75a and a lower or second opening
75b extending longitudinally therethrough. The first and
second openings 75a, 75b are aligned with the needle
channels 47a, 57a of the first and second jaws 40, 50,
respectively, when the first and second jaws 40, 50 are
disposed in the closed position. The first and second open-
ings 75a, 756 are configured and dimensioned for slidable
passage of the first and second needles 62, 64 therethrough.
Accordingly, the first and second needles 62, 64 can travel,
respectively, through the first and second openings 75a, 756
of the mounting assembly 70 and into the needle channels
47a, 57a of the teeth 46, 56 of the respective first and second
jaws 40, 50, to suture tissue disposed therebetween.
[0055] The end effector 30 further includes a drive assem-
bly 80 operably associated with and slidably disposed
between the first and second jaws 40, 50 of the jaw assembly
34. The drive assembly 80 includes an elongated drive beam
82 having a connector 83 at a proximal end thereof that is
configured to releasably engage a drive member or firing rod
11 (FIG. 8B) of the handle assembly 10, and an I-beam 84
at a distal end thereof. The I-beam 84 includes an upper or
first beam 84a, a lower or second beam 8454, and a vertical
strut 84¢ interconnecting the first and second beams 84a,
84b. A knife 86 is formed on a distal face of the vertical strut
84c. The first and second beams 84a, 845 of the I-beam 84
can travel along the first and second jaws 40, 50 to move the
first and second jaws 40, 50 to the closed position while the
knife 86 travels between the elongated rails 44, 54 and the
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teeth 46, 56 of the respective tissue facing surfaces 42, 52,
to longitudinally cut tissue disposed therebetween.

[0056] To use the surgical suturing device 1, the end
effector 30, which is loaded with the needle assembly 60 and
secured to the distal end of the elongate body portion 20, is
inserted through an access device (not shown), such as a
trocar, a cannula, or an access port, and positioned at a
desired surgical site. Tissue “T” is placed between the first
and second jaws 40, 50 of the end effector 30, as shown in
FIG. 6, with an opening “P” defined through the tissue “T”
positioned substantially perpendicular to the central longi-
tudinal axis “X” of the end effector 30 and the open end “E”
of the tissue “T” extending laterally adjacent to the side of
the end effector 30 including the elongated rails 44, 54 (FIG.
3). Once propetly oriented and positioned, the jaw assembly
34 is moved from the open position, shown in FIG. 6, to the
closed position, shown in FIG. 7, to clamp the tissue “T”
between the first and second jaws 40, 50.

[0057] In the closed position, the elongated rails 44, 54 of
the first and second jaws 40, 50 grip the tissue “T” to prevent
slippage of the tissue “T” from the jaw assembly 34 and to
uniformly compress the opening “P” in the tissue “T”
closed. The portion of the tissue “T” disposed between the
teeth 46, 56 of the first and second jaws 40, 50 take on a
wave-like configuration including tissue portions “T1” com-
pressed together between the tissue engaging surfaces 46a,
56a of the teeth 46, 56 and tissue portions “T2” spread apart
(e.g., bulging, protruding, etc.) and bowed into the space
defined between adjacent teeth 46, 56.

[0058] The surgical suturing device 1 is then fired by
actuating the trigger 125 of the handle assembly 10. In firing
the surgical suturing device 1, the needle assembly 60 as
well as the drive assembly 80 of the end effector 30 are
advanced distally through the jaw assembly 34 from a first
or retracted position to a second or advanced position.
Specifically, as shown in FIGS. 8A and 8B, in the retracted
position, the elongate bodies 62a, 64a of the first and second
needles 62, 64 of the needle assembly 60 extend through the
first and second openings 75a, 75b, respectively, of the
mounting assembly 70 with the proximal end portions 625,
644 abutting a distal face 13a of the needle pusher 13 and the
distal tip portions 62¢, 64¢ disposed proximal of the teeth 46,
56 of the first and second jaws 40, 50.

[0059] During the firing stroke, the firing rod 11, which is
secured to the elongated drive beam 82 at the connector 83,
and the needle pusher 13, which is secured (e.g., welded) to
and extends laterally from the firing rod 11, are advanced
distally to drive or push the elongated drive beam 82 and the
first and second needles 62, 64 distally. As shown in FIG.
9A, the first and second needles 62, 64 pass, respectively,
through the needle channels 474, 57a of the teeth 46, 56 and
through the tissue portions “T2” disposed in the space
between adjacent teeth 46, 56. As the suture 66 is coupled to
the first and second needles 62, 64, as discussed above, the
suture 66 is also passed through the needle channels 474,
57a of the teeth 46, 56 and the tissue portions “T2” disposed
between the teeth 46, 56. The firm grasp of the tissue
engaging surfaces 46a. 56a of the teeth 46, 56 on the tissue
“T” allows the needle assembly 60 to penetrate and stitch the
tissue portions “T2” disposed between the teeth 46, 56.
Further, as shown in FIG. 9B, the elongated drive beam 82
of the drive assembly 80 passes through the central longi-
tudinal slots 41, 51 (FIG. 5) of the first and second jaws 40,
50 with the knife 86 (FIG. 5) cutting (e.g., trimming) the

Apr. 16, 2020

tissue “T” immediately before suturing. It should be under-
stood that the relative positioning of the knife 86 and the
distal tip portions 62¢, 64c of the first and second needles 62,
64 may be adjusted so that the cutting and suturing opera-
tions occur substantially simultaneously, or the tissue “T” is
sutured and then cut. The firm grasp of the elongated rails
44, 54 on the tissue “T” allows the knife 86 to evenly cut the
end “E” of the tissue “T.”

[0060] The needle assembly 60 and the drive assembly 80
are advanced distally through the full firing stroke of the
trigger 125 such that at the end of the firing stroke, the distal
tip portions 62¢, 64¢ of the first and second needles 62, 64
pass through the respective first and second apertures 49a,
494 of the tip portion 48 of the first jaw 40, as shown in FIG.
10. With the distal tip portions 62¢, 64c of the first and
second needles 62, 64 extending distally of the first jaw 40,
the first and second end portions 66a, 665 of the suture 66
are grasped by grasping instruments 2. The needle assembly
60 and the drive assembly 80 are then retracted proximally
and the first and second jaws 40, 50 are opened (e.g., via the
retraction knob 19 of the handle assembly 10) so that the
surgical suturing device 1 can be removed from the now
sutured tissue “T.” The needle pusher 13 may include
apertures (not explicitly shown) disposed in the distal face
13a thereof that frictionally and yet releasably engage the
proximal end portions 626, 645 of the first and second
needles 62, 64 such that when the firing rod 13 is retracted
proximally, the first and second needles 62, 64 are also
retracted proximally, and when the end effector 30 is
detached from the handle assembly 10, the needle pusher 13
releases the first and second needles 62, 64.

[0061] As the first and second end portions 66a, 665 of the
suture 66 are held by the grasping instruments 2, during
retraction of the first and second needles 62, 64, the suture
66 passes through the passageways 635, 655 of the first and
second needles 62, 64 so that only the first and second
needles 62, 64 are retracted and the suture 66 is retained in
the needle channels 47a, 57a of the teeth 46, 56 of the first
and second jaws 40, 50, as well as through the tissue “T”
disposed between adjacent teeth 46, 56. Accordingly, when
the first and second jaws 40, 50 are opened to release the
tissue “T,” the suture 66 is freed from the jaw assembly 34
by passing through the slits 475, 575 of the teeth 46, 56 as
well as the open side of the tip portion 48, leaving the suture
66 attached to the tissue “T” around the perimeter thereof,
as shown in FIG. 11. The first and second end portions 664,
665 of the suture 66 are then pulled to tighten the suture 66
and narrow the opening “P” defined in the tissue “T,” such
as around an anvil or cartridge assembly (not shown) of a
circular stapler.

[0062] While the end effector 30 is shown as including a
drive assembly 80 having a knife 86, it should be understood
that the drive assembly 80 may be modified to omit the knife
86 such that the surgical suturing device 1 does not cut
tissue.

[0063] The end effector 30 of the present disclosure may
be a single use end effector 30 that is pre-loaded with the
needle assembly 60, with or without the suture 66, during
manufacture of the end effector 30. Alternatively, the end
effector 30 may be reusable. The first and second needles 62,
64 of the needle assembly 60 may be a fixed, permanent
component of the end effector 30 or an interchangeable,
releasably engaged part thereof, and/or the suture 66 may be
a replaceable component of the end effector 30.



US 2020/0113564 Al

[0064] The end effectors 30 described herein may also be
configured for use with other surgical apparatus, such as
electromechanical surgical devices as described, for
example, in U.S. Patent Appl. Pub. Nos. 2015/0157320 and
2015/0157321, the entire contents of each of which are
incorporated herein by reference.

[0065] Persons skilled in the art will understand that the
devices and methods specifically described herein and illus-
trated in the accompanying figures are non-limiting exem-
plary embodiments, and that the description, disclosure, and
figures should be construed merely exemplary of particular
embodiments. It is to be understood, therefore, that the
present disclosure is not limited to the precise embodiments
described, and that various other changes and modifications
may be effected by one skilled in the art without departing
from the scope or spirit of the disclosure. Additionally, it is
envisioned that the elements and features illustrated or
described in connection with one exemplary embodiment
may be combined with the elements and features of another
exemplary embodiment without departing from the scope of
the present disclosure, and that such modifications and
variations are also intended to be included within the scope
of the present disclosure. Accordingly, the subject matter of
the present disclosure is not to be limited by what has been
particularly shown and described.

What is claimed is:

1. A surgical suturing device comprising:

an end effector including:

ajaw assembly including a first jaw and a second jaw, the

first and second jaws movable between an open posi-
tion and a closed position, each of the first and second
jaws including a tissue facing surface having an elon-
gated rail and a longitudinal row of teeth, each tooth of
the longitudinal rows of teeth of the first and second
jaws including a needle channel extending there-
through, the elongated rails and the longitudinal rows
of teeth of the first and second jaws disposed in
opposed relation relative to each other; and

a needle assembly including a first needle, a second

needle, and a suture coupled to the first and second
needles, the first needle slidable through the needle
channels of the longitudinal row of teeth of the first jaw
and the second needle slidable through the needle
channels of the longitudinal row of teeth of the second
Jjaw.

2. The surgical suturing device according to claim 1,
wherein each of the tissue facing surfaces of the first and
second jaws includes a central longitudinal slot defined
therein.

3. The surgical suturing device according to claim 2,
wherein the elongate rail and the longitudinal row of teeth of
each of the first and second jaws are disposed on opposed
sides of the central longitudinal slot of the respective first or
second jaw.

4. The surgical suturing device according to claim 1,
wherein each of the elongated rails of the first and second
jaws has a tissue clamping surface, the tissue clamping
surfaces configured to grasp tissue therebetween when the
jaw assembly is in the closed position.

5. The surgical suturing device according to claim 1,
wherein each tooth of the longitudinal rows of teeth of the
first and second jaws has a tissue engaging surface, the tissue
engaging surfaces configured to grasp tissue therebetween
when the jaw assembly is in the closed position.
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6. The surgical suturing device according to claim 1,
wherein each tooth of the longitudinal rows of teeth of the
first and second jaws has a slit defined therein that extends
between the needle channel and an outer surface of the tooth.

7. The surgical suturing device according to claim 1,
wherein the first jaw includes a tip portion having first and
second apertures extending therethrough, the first aperture
aligned with the needle channels of the first jaw and the
second aperture aligned with the needle channels of the
second jaw when the jaw assembly is disposed in the closed
position.

8. The surgical suturing device according to claim 7,
wherein each of the first and second apertures of the tip
portion are defined by a semi-continuous surface such that
the first and second apertures are open at an outer side
surface of the tip portion.

9. The surgical suturing device according to claim 1,
wherein each of the first and second needles of the needle
assembly includes a distal tip portion having a transverse
hole extending therethrough, and a first end portion of the
suture extends through the transverse hole of the first needle
and a second end portion of the suture extends through the
transverse hole of the second needle.

10. The surgical suturing device according to claim 9,
wherein each of the first and second needles includes a
passageway extending between the transverse hole and an
outer surface of the respective first or second needle.

11. The surgical suturing device according to claim 1,
wherein the end effector further includes a proximal body
portion and a mounting assembly pivotably coupling the
proximal body portion to the jaw assembly, the mounting
assembly including first and second openings extending
longitudinally therethrough, the first and second openings
aligned with the needle channels of the first and second jaws
when the first and second jaws are in the closed position and
configured for passage of the first and second needles
therethrough.

12. The surgical suturing device according to claim 2,
wherein the end effector further includes a drive assembly
including an elongated drive beam and a knife, the knife
movable through the central longitudinal slots of the first
and second jaws.

13. The surgical suturing device according to 1, further
including a handle assembly and an elongate body portion
extending distally from the handle assembly, the end effector
extending distally from the elongate body portion.

14. A method of securing a purse string suture to tissue,
the method comprising:

positioning tissue between tissue facing surfaces of first

and second jaws of an end effector of a surgical
suturing device, each of the tissue facing surfaces of the
first and second jaws including an elongated rail and a
longitudinal row of teeth, each tooth of the longitudinal
rows of teeth including a needle channel extending
therethrough;

closing the first and second jaws such that the tissue is

clamped between the elongated rails of the first and
second jaws and takes on a wave-like configuration
between the longitudinal rows of teeth, the wave-like
configuration including first tissue portions compressed
together between opposed teeth of the longitudinal
rows of teeth and second tissue portions spread apart
and bowed into the spaces defined between adjacent
teeth of each of the longitudinal rows of teeth; and
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actuating the surgical suturing device to advance a needle
assembly of the end effector distally through the jaw
assembly to suture the tissue disposed therebetween,
the needle assembly including a suture coupled to first
and second needles, the first and second needles slid-
able through the needle channels of the longitudinal
rows of teeth of the first and second jaws and the tissue
disposed in the spaces between adjacent teeth of the
longitudinal rows of teeth.

15. The method according to claim 14, wherein actuating
the surgical suturing device further includes advancing a
drive assembly of the end effector distally through the jaw
assembly to cut the tissue disposed between the first and
second jaws.

16. The method according to claim 14, wherein actuating
the surgical suturing device includes advancing distal tip
portions of the first and second needles through first and
second apertures defined in a tip portion of the first jaw.

17. The method according to claim 16, further including
grasping first and second end portions of the suture with
grasping instruments.

18. The method according to claim 17, further including
retracting the needle assembly proximally into a proximal
body portion of the end effector and opening the first and
second jaws such that the suture passes through slits defined
in each tooth of the longitudinal rows of teeth as well as an
open side of the tip portion, leaving the suture attached to the
tissue around a perimeter thereof.
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