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(57) Abstract: A suturing device for apposition of tissues is disclosed. The device comprises an introducer having a first port, a
& second port, and a suture port formed therethrough. First and second needle assemblies are disposed through the first and second
e\ ports, respectively. First and second ferrules are removably disposed in the first and second ports, respectively, at a distal end of the
introducer. The first and second ferrules are configured to receive the first and second assemblies, respectively, for tissue apposition.
A fastener for attaching suture wires is disposed in the suture port at the distal end of the introducer. First and second suture wires
are attached to the first and second ferrules, respectively, and extend through the fastener for apposition of tissues.
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SUTURING DEVICE

[0001]

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to medical devices and more particularly
to endoscopic suturing devices for apposition of tissues.

2. Description of Related Art

[0003] There have been recent advancements of minimally-invasive surgical
procedures. Such procedures have proven to be advantageous alternatives over
prior invasive surgical procedures. Such advantages include quicker recovery time
as well as more efficient hospital stays and medical costs.

[0004] = Generally, endoscopic surgery involves incising through body walls,
e.g., viewing or operating on ovaries, uterus, gall bladder, bowels, kidneys, and
appendix, to name a few. Common endoscopic surgical procedures include

arthroscopy, laparoscopy, and gastroentroscopy, to name a few. Although
adequate, many devices and procedures may be improved. For example, there are

a number of procedures that require a plurality of devices to complete a procedure.
For example, due to the currently available apparatus, some endoscopic suturing

procedures require a plurality of devices for completion of the procedures. Some of

these devices are required to be placed at an angle to complete the procedure. In
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one or more anchors and means, operable from outside the body, for forcing the
anchors out of the device. The anchors are located in or on the device so that they
can be positioned ‘adiacent the internal structure and when forced out of the device,
enter and pass through the structure., The anchors are provided with sutures that
can be tightened from outside the body to secure the anchors in place.

[0006] International Application Publication No. WO 01/35833 (2001) relates
o a System for closure of a woﬁnd in a patient with a suture. A first apparatus
includes a tissue engaging section coupled to a shaft, and first and second needles
which extend from a housing through the shaft into the tissue engaging section. The
tissue engaging section is directed through the wound, and has first and second
gaps into which different sides of the' wound can be received. A second‘ apparatus

._ sebures a sleeve member over two ends of suture material in proximity of the wound
and then cuts the suture material exiting the sleeve mémber.

- [0007] Generally, endoscopic surgery i‘nvolveé incising through body walls,
e.d., viewing or opérating on ovaries, Uterus, ‘gall bladder, bowels; kidneys. and
appendix, to name a few. Common endoscopic surgical procedures include
arthroscopy, laparoscopy, a'nd gastroentroscopy, to name a few. Although
adequate, many devices and procedures may be improved. For example, there are
a number of procedures that require a plurality of devices to complete a procedure.

‘For example, due the currently available apparatus, some endoscopic suturing
procedures require a plurality of devices for completion of the procedures.' Some of

“these devices are required to be placed at an angle to complete the procedure. In-
turn, more‘than one introduction of devices in a body vessel are u‘ndesirably required

to complete the suturing procedure.
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[0008] Thus, there 1s a need to provide a device and method of suturing that
is simple and avoids multiple devices and, thus, multiple introductions thereof within

a body vessel or cavity.

BRIEF SUMMARY OF THE INVENTION
[0009] The present invention generally provides a suturing device that avoids

a requirement of using multiple devices and mulitiple introductions of devices when
suturing tissues. Embodiments of the present invention allow for a more efficient
way of suturing tissues ‘together ahd tying the suture wires. Embodiments of the
present invention provide sirﬁpte devices that 'have full thickness capability while
providing “straight-on” placement of needles and sutures.

[0010] _ In one embodiment, the present invention provides a suturing device
for apposition of tissues. The eevice eompriees an introducer and first and second
needle assemblies. The introduCer includes a distal end and has a first port, a
second port, -:and a suture port fenned therethrough. The first needle assembly is
disposed through the first port and a second needle assembly is disposed through
the second port. The device further comprises a first ferrule and a second ferrule.
The first ferrule is removably disposed in the first port at the distal end of the
intr_oducer, end is configured to receive the first needle assembly for tissue
'apposition, The second ferrule is removabfy disposed in the second port at the
distal end of the introducer, and is configured to receive the set:ond needle

~ assembly for tissue apposition.
[0011] In this embodiment, the device further compﬁses a fastener for
attaching suture wires. The fastener is disposed in the suture port at the distal end |

of the introducer. The device further comprises a first suture wire and a second

AMENDED SHEET
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sufure wire. 'The first suture wire is attached to the first ferrule and extends through
the fastener. The second suture wire is attached to the second ferrule and extends
through the fastener for apposition df tissues.

[0012] ' In another example, the present invention provides a method of
suturing. a first tissue and a second tissue. The method comprises deploying a first
ferrule through the first tissue. The first ferrule‘ has a first suture wire attached
thereto and extends through a fastener. The method further comprises deploying a
second ferrule through th-e second tissue for apposition with the 'firs't tissue. The
second fen'ule h.as a second suture wire attached théreto and extends through the
fastener. The method further comprises tensioning the first and second wires
together to appose the first and second fissues together defining a tensioned
position. The method further comprises fastening the first and second sdture wires
.toge‘ther in the tensioned position to maintain the ﬁrst'and second tissues in
apposition.

10013] Further objects, features, and advantages of the present invention will
_ become apparent from consideration of the following descriptionand.theapper'\ded

claims when taken in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] Figure 1 is a perspective view of a suturing device for appositicin of

lissues in accordance with one embodiment of the present invention:
[0015] Figure 2 is a side view of the suturing device of Figure 1;

[0016] Figure 3 is an end view of the suturing device in accordance with one

embodiment of the present invention:

4
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[0017] ~  Figure 4 is an enlarged side view of a distal end of the suturing device
of Figure 2;

{0018] Figure 5 is an environmental view of a fastener for attaching suture

wires from the suturing device in accordance with one embodiment of the present
invention; and
[0019] Figure 6 is a flow chart of a method of suturing tissues in accordance

with one example of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
(0020] The present invention generally provides a suturing device for

apposition of tissues by straight-on and full thickness placement of the suturing
device without requiring the use of additional apparatus. The suturing device
com.priées an introducer having needle assemblies that deploy ferrules thrqugh
tissues. Each needle provides direct or straight-on placement of the ferrules in a
time efficient manner. 'The ferrules are then tensioned and held together for
apposition of the tissues. ‘ '

[0021]  Figure 1 illustrates a suturing device 10 for apposition of tissues in
- accordance with one embodiment of the present invention. As shown, the suturing
device 10 oompriseé an.intrdducef 12héving a distal end 13 extending to a proximal
end 14. In this embddimeht,’the introducer 12 comprises a tubular shaft 16 having
- proximal and distal portions 17,18 and a control handle 19 cooperable with and

attached to the proximal portion 17 of the shaft 18. The control handle 19 may

include a pivotable lever 19a. The tubular shaft 16 has a suture hole 20

IOngit’udinally formed therethrough, As shown, the introducer 12 further includes a

- 5
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first port 22, a second port 23, and a suture port 24 all formed longitudinaily through
the proxima! and distal portions 17,18 of the shaft 16. '

[0022] Figures 1 and 2 illustrate the suturing device 10 further comprising a
first needle assembly 30 and a second needle assembly 32. As shown, the first
needle assembly 30 1s disposed through the first port 22 _and the second needie
assembly 32 is disposed through the second port 23. [n this embodiment, the first
needle assembly 30 comprises a first elongate member 34 slidably disposed through
the first port 22 and a first control knob 36 securedly attached to the proximal end of
the first elongate member 34. As described in greater detail below, a clinician
ha‘ndles the first control knob 36 during the deployment of a ferrule for apposition of
{issues. _As. such, the second needle assembly 32 comprises a second elongate
- member 40 slidably disposed through the second port 23 and a second control knob
42 securedly attached to the proximal end of the second elongate member 40. As
described in greater detail below, a clinician handles the second contrdl knob 42 in
deploying a ferrule through a tissue for apposition.

[0023] Figures 1 and 3 depict the distal end 13 of the introducer 12 carrying
- ferrules :of the suturing device 10. As shown, the suturing device 10 further
cbmpri’ses a first ferrule 44 and a second ferrule 46 disposed at the distal end 13 of
the introducer 12. In this embodiment, the first ferrule 44 is removably disposed in

the first port 22 at the distal end 13 of the introducer 12 and the second ferrule 46 is
removably disposed in the second port 23 at the distal end 13 thereof. Preferably,

| the first ferrule 44 is configured to receive the first needle assembly and the second

ferrule 46 is configured to receive the second needle assembly 32 for the apposition

of tissues. The first and second ferrules 44, 46 are removably lodged within their

6
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respective ports of the introducer 12 such that upon engagement of the needle
assembly with the respective ferrule, there is enough friction or resistance to
securedly mate and attach the needle assembly within the respective ferrule.

[0024] As shown in Figure 3, a fastener 50 for attaching suture wires (metallic
or non-metallic) is disposed in the sulure port 24 at the distal end of the introducer
12. In this embodiment, the‘fastener 50 is made of pinchable or crimpable materiél.
Any suitable crimpable material may be used, e.g, low density polymers, pure
copper, stainless éteel, crimplable metals, metal alloys, or high porousity materials.
[0025] Figure 3 further illustrates a first suture wire 52 (metallic or non-
metallic) attached to the first ferrule 44 and extends through the fastener 50.
Preferably, the first suture wire 52 is attached at a mid-portion of the first ferrule 44,
From the fastener 50, the suture wire extends through the suture hole 20 of thé
introducer 12. Moreover, a second suture wire 54 (metallic or non-metallic) is
' attached to the second ferrule 46 and extends through the fastener 50. Preferébly,
the second suture wire 54 is attached at a midépdrtion of the second ferrule 46.
From the fastener 50, the suture wire 52 prgximally extends through the suture hole
20. -' .

[0026] As shown, the first and second suture wires 52, 54 proximally extend
passed the handle 19 so that a'clinician. may hold the wires and provide ténsion
thereto. The clinician may retract or pull the wires 52,64 to apbose the tissues
together defining a tensioned position. The handlé 19 is co.nfigured to crimp the
fastenér %0 in the tensioned position to hold the wires and appose the tissues
together. This may be accompli_shed by any suitable manner. For example, the

handle may include a component that is movable within the suture port of the

7
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' introducer when the lever is pivotally squeezed against the handle. Upon squeezing
of the lever, the component may engage the féstener at an angle to bend or crnmp
the fastener. The force from the component may also deploy the fastener adjacent
the apposed tissues. Other manners of crimping and deploying the fastener may be
implemented without falling beyond the scope or spirit of the present inventipn.
'[0027] Figure 4 shows the distal ends of the first and second needie
assemblies 30, 32. The first needle assembly 30 is configured to be received by the
first ferrule 44 and the second needle assembly 32 is configured to be received by
the second ferrule 46 for tissue apposition. In this embodiment, the first needle
assembly 30 comprises a first needle 60 configured to removably attach to the first
ferrulé 44. The assembly 30 further comprié.es a hirst tubular member 62 slidably
disposed about the first needle 60 for releasing and deploying the first ferrule 44
from the first needle 60. As such, the second needle assembly 32 comprises a
second needle 64 configured to removably attach to the second ferrule 46. The
assembly 32 further comprises a second tubular member 66 slidably disposed about
the second needle 64 for releasing and deploying the second ferrule 46 from the

second needle 64.

[0028] In use, the first needle 60 mates with the first ferrule 44 in the first port
22 of the introducer 12, and removably attaches wuthln the first ferrule 44 to be
mtroduced through a first tissue 80 for apposition (see Figure 5). Likewise, the
second needle 64 mates with the second ferrule 46, and 'removably attaches to the
second ferrule 64 in the second port 23 of the introducer 12. The second ferrule 46
o IS conf’igured to he introducéd through a second tissue 82 for apposition with the first

tissue (see Figure 5). The first and second needle assemblies 30, 32 are slidably

. 8
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moved distally o engage and attach to the respective ferrules. The ferrules 44 46
are introduced straight-onﬁ relative to the surface of the tissues, and through the ful
thfcknésses thereof. Upon full thickness insertion of the ferrules through th'e tissues,
each of the first and second tubular members 62, 66 slidably moves toward the
respective ferrule to engage and push the ferrule, thereby disengaging the ferrule
from the respective needle.

[0029] In this embodiment, the clinician moves first and second elongate
members to engage and attach the first and second needles with the first and
second ferrules, respectively. The first and second fubular members may slidably
move by any suitable manner to disengage the ferrules from the respective needles.
For example, the first and second control knobs may be in communication with the
first and second tubular members. In this example, when squeezed or pressured,
the knobs may be configured to slidably move the tubular member to disengage the
ferrules from the respective needles. Other suitable way may be implemented
“without falling beyond the scope or spirit of the présent inventjon.

[0030] o In this emquiment; the fastener 50 is configured to hold the first and
second suiure wires 52, 54 together by crimping. One example of crimping the
fastener is provided above. Preferably, the fastener 50~ comprises distal and
proximal openings 70, 72 formed therethrough. The first and second suture wires
62, 54 extend through the openings 70, 72. In this embodirﬁent, the proximal
opening 72 has a blade portion for trimming excess suture wires. After crimpling the

fastener, the wires may be pulled to contact the blade portion and cut the excess

suture wires.

g
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[0031] Figure 6 depicts one method 110 of suturing a first tissue and a second
tissue in accordance with one example of the present invention. As shown, the
method comprises deploying a first ferrule through the first tissue in box 112. The
first ferrule has a first suture wire attached thereto and extends through a fastener.
This may be accomplished by the first needle assembly mentioned above. That is,
the first needle assembly may engage with and attach to the first ferrule in the first
port. The first needie assembly may then be slidably moved toward the first tissue
for single insertion through the full thickness of the first tissue. This example
prbvides a straight-on placement of the first ferrule through the first tissue.

[0032] The method further comprises deploying a second ferrule through the
second tissue in box 114 for apposition with the first tissue. The second ferrule has
a seeond suture wire attached thereto and extends through the fastener. The
second needle assembly may place the second ferrule in the same manner as the
first needle assembly and first ferrule described above.

.[0033] As shown in Figure 5, the method further comprises tensioning the first
" and seCond wires together in box 116 to opposé the first and second tissues
together defining a tensioned position. This may be accomplished by providing
tension fo the_faStener as mentionéd above, That is, sliding the fastener and
proximally pulling the first and second suture wires provides tension bétweeh the
wires and the tissues for apposition. As shown in Figure 9, the tension tightens the
, .wires to appose of the first and second tissues.

[0034] Furthermore, the method further. comprises fastening the first and
second-suture wires together in box 120 in the tensioned position to maintain the

first and second tissues in apposition. This may be accomplished by crimping the

10
AMENDED SHEET



ca 02666698 2009-02-17 PCT/US 2007/076 085 - 16-06-20C

SUBSTITUTE SHEET
Attorney Docket No. 10000-863

fastener to hold and maintain the tensioned position of the first and second tissues in
apposition as mentioned above. In this step, a first excess length of the suture wire
and a second excess length of the suture wires extend from the fastener. The
method furthér comprises cutting the excess lengths of the first and second suture

wires. This may be accomplished by using the proximal opening of the fastener to
cut the excess iengths of the first and second suture wires.

[0035] While the present invention has been described in terms of preferred
embaodiments, it will be'understood, of course, that the invention is not limited thereto

since modifications may be made to those skilled in the art, particularly in light of the

foregoing teachings.

11
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CLAIMS
1. A suturing device (10) for apposition of tissues, the device (10)

comprising:

an introducer (12) with a distal end (13) and having a first port (22), a
second port (23), and a suture port (24) formed therethrough;

a first needle (60) assembly (30) disposed through the first port (22)
and a second needle (64) assembly (32) disposed through the second port (23);

’ a first ferrule (44) and a second ferrule (46), the first ferrule (44)
removably disposed in the first port (22) at the distal end (13) of the introducer (12),
the first ferrule (44) being configured to receive the first needle (60) assembly (30)
for tissue apposition, the second ferrule (46) removably disposed in the second port
(23) at the distal end (13) of the introducer (12), the second ferrule (46) being
configured to receive the second needie (64) assembly (32) for tissue'apposition;

a fastener (50) for attaching suture wires, the fastener (50) being
disposed in the suture port (24) at the distal end (1 3) of the introducer (12); and

a first suture wire (52) and a second suture wire (54), the first suture
wire (52) attached to the first ferrule (44) and extending through the fastener (50),
the second suture wire (54) attached to the second ferrule (46) and extending
through the fastener (50) for apposition of tissues.

2. The device (10) of claim 1 wherein the introducer (12) comprises:
' a tubular shaft (18) having proximal and distal portions (17, 18), the
shaft (16) having the distal end (13), the shaft (16) having the first port (22), the
‘ second port (23), and the suture port (24) formed therethrough: and _
a control handle (19) cooperable with and attached to the proximat
portion (17) of the shaft (16).

, 3. The'devit:e (10) of claim 1 wherein the first needle (60) assembly (30)
comprises a first needle (60) attachable to the first ferrule (44) and a first tubular

~ release (62) shdably disposed about the first needle (80) for releasing the first ferrule
(44) from the first needle (60).

12
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4. The device (10} of claim 1 wherein the second needle (64) assembly

(32) comprises a second needle (64) attachable to the second ferrule (46) and a
second tubular release (66) slidably disposed through the second needle (64) for

releasing the second ferrule (46) from the second needle (64).

5.  The device (10) of claim 1 wherein the fastener {50) attaches the first
(52) and second suture wires (54) by crimping.

6. The device (10) of claim 1 wherein the first suture wire (52) is attached
to a mid-portion of the first ferrule (44). '

7. The device (10) of claim 1 wherein the second suture wire (54) is
attached to a mid-portion of the second ferrule (46).

8. The device (10) of claim 2 wherein the tubular shaft (16) includes a
suture hole (20) formed the'rethrough, the first and second suture wires (52, 54)
extending through the fastener (50) and through the suture hole (20), exiting the
tubular shaft (16), to a suture wire handle.

9. The device (10) of claim 1 wherein the fastener (50) comprises distal
and proximal openings (70, 72) formed therethrough, the openings (70, 72) through
which the first and second suture wires (52, 54) are disposed, the proximal opening
(70) having a blade portion to trim excess suture wire. '

13
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