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A device for threading suture into a surgical knotting element. 
In one embodiment the device comprises a knotting element 
having an inner tubular member, an outer tubular member, 
and a nonlinear suture path. A ?exible suture guide has a 
proximal portion, a distal portion comprising a ?ared loop 
positioned outside the suture path, and a medial portion inter 
mediate the proximal and distal portions, the medial portion 
being preloaded in the suture path. 
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THREADER FOR KNOTTING ELEMENT 

BACKGROUND 

[0001] The following disclosure relates to surgery, With one 
embodiment relating to endoscopic surgical techniques and 
devices. Surgery generally refers to the diagnosis or treatment 
of injury, deformity, or disease. A Wide variety of surgical 
techniques have been developed. One type of surgery is called 
minimally invasive surgery, Which typically involves entering 
the body through the skin or through a body cavity or ana 
tomical opening While minimiZing damage to these struc 
tures. Minimally invasive medical procedures usually involve 
less operative trauma for the patient compared to open surgi 
cal procedures. Minimally invasive surgical procedures are 
also generally less expensive, reduces hospitaliZation time, 
causes less pain and scarring, and reduces the incidence of 
complications related to the surgical trauma, thus speeding 
the recovery. 
[0002] Endoscopes are often used during minimally inva 
sive surgical procedure to visualiZe the organs and structures 
inside the body. Endoscopes generally use a light delivery 
system to illuminate the tissue under inspection. Typically the 
light source is outside the body and the light is typically 
directed via an optical ?ber system. Images are captured, 
usually through a lens system, and transmitting to a monitor. 
Some endoscopes include Working channels through Which 
medical instruments may be introduced into the body to 
biopsy or operate. Working channels can also be independent 
of the endoscope. Endoscopes may be rigid or ?exible. Some 
?exible endoscopes are steerable to facilitate positioning the 
endoscope in the body. 
[0003] Sutures are often used during surgical procedures to 
hold skin, internal organs, blood vessels, and other tissues in 
the body. A suture is typically an elongate ?exible ?lament, 
but may take a variety as different thread or thread-like struc 
tures, including Without limitation ?bers, lines, Wires, and the 
like. A suture may be a homogeneous or heterogeneous, and 
may also comprise a single ?lament or a composite suture, 
such as a tWo or more tWisted or Woven ?laments. In addition, 

a suture may be made from a Wide array of absorbable (i.e., 
metaboliZed by the body) or non-absorbable materials knoWn 
in the art. 
[0004] A variety of different techniques and devices have 
been developed to deliver and attached sutures to tissue. 
Some techniques involve piercing tissue With needles, tying 
or forming knots or loops, delivering anchors such as t-tags, 
x-tags and other ?exible or rigid anchors, and the like. Other 
suturing techniques involve creating loops around anatomy. 
Sutures often need to be fastened. Time and space constraints, 
often present in minimally invasive surgical procedures, 
makes traditional tying of knots impractical, so mechanical 
knotting elements are often used. Disclosed herein are novel 
devices and methods relating to threading, loading, and 
deploying knotting elements. 

BRIEF DESCRIPTION OF DRAWINGS 

[0005] While the speci?cation concludes With claims that 
particularly point out and distinctly claim the invention, it is 
believed the invention Will be better understood from the 
folloWing description taken in conjunction With the accom 
panying draWings illustrating some non-limiting examples of 
the invention. Unless otherWise indicated, like reference 
numerals identify the same elements. 
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[0006] FIG. 1 depicts an isometric vieW of a knotting ele 
ment loader; 
[0007] FIG. 2 depicts a side vieW of a knotting element 
loader With half the housing removed to illustrate internal 
components; 
[0008] FIG. 3 depicts a side vieW of a knotting element 
loader With half the housing removed With the threader in an 
applicator; 
[0009] FIG. 4 depicts a side vieW of an anchor loader With 
half the housing removed With the applicator inserted in the 
loader; 
[0010] FIG. 5 depicts a cross-sectional side vieW of an 
applicator, knotting element, and threader; and 
[0011] FIG. 6 depicts a cross-sectional top vieW of an appli 
cator and knotting element. 

DETAILED DESCRIPTION 

[0012] FIGS. 1-4 depicts an embodiment ofa loader (10). 
The loader (10) is used facilitate loading the knotting element 
(40) onto an applicator (30). The applicator (30) is used to 
deliver the knotting element (40) into the desired location 
during surgery. In the present embodiment, the applicator 
(30) is a ?exible endoscopic tool designed for use in a Work 
ing channel of a ?exible endoscope, but other types of surgi 
cal applicators are also contemplated such as rigid or articu 
lated applicators. 
[0013] The loader (10) includes a housing (12), a carriage 
(20), and a threader (50). The carriage (20) moves vertically 
relative the housing (12). Preferably, the carriage (20) Will be 
preloaded With a knotting element (40) and the threader (50) 
Will be preloaded in the knotting element (40), as shoWn in 
FIGS. 1-2. The carriage (20) includes a length of silicone 
tubing that provides a resilient interference ?t to frictionally 
hold the knotting element (40) in the carriage (20). The hous 
ing (12) includes a port (14) that opens to a horiZontal channel 
(16) dimensioned to receive the applicator (30). A transverse 
slot (18) bisects the channel (16). Optionally, the housing (12) 
may be transparent to vi sualiZe objects in the channel (16) and 
slot (18). 
[0014] FIGS. 5-6 illustrate an example of a knotting ele 
ment (40) loaded onto an applicator (30). The applicator (30) 
includes a housing (34) connected to the ?exible shaft (36) 
dimensioned to ?t in the Working channel of an endoscopic.A 
Wire (31) is attached to an actuator (not shoWn) and a coupling 
(35). By pushing and pulling the Wire (31) the coupling (35) 
slides axially relative the housing (35) betWeen a distal posi 
tion Where the coupling (35) extends beyond the distal end 
(32) and a proximal position Where the cutting edge (38) 
extends beyond the ports (37). The ports (37) on the housing 
(34) are circumferentially aligned With the coupling (35). The 
pin (33) on coupling (35) travels in a longitudinal slot in the 
housing (34) thus maintaining the relative angular orientation 
of the coupling (35) and housing (34). 
[0015] The knotting element (40) is attached to the appli 
cator (30) by interfacing the complimentary couplings (35, 
45). TWo motions may be used to attach the knotting element 
(40) to the applicator (3 0) in this embodiment. First, the 
couplings (35, 45) are engaged laterally moving the coupling 
(45) into the coupling (35) When in its distal position. The 
knotting element (40) may remain parallel to the applicator 
(30) during this ?rst motion. Second, the engaged couplings 
(35, 45) are translated proximally such that they are pulled 
into the housing (34). The housing (34) prevents the cou 
plings (35, 45) from moving laterally, thus securing the knot 
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ting element (40) onto the applicator (30). Naturally, the 
foregoing coupling arrangement is merely illustrative and one 
With ordinary skill in the art Will recognize that a variety of 
other and other coupling arrangements may also be used. 
[0016] FIGS. 2-4 demonstrate the operation of the loader 
(10). Initially, the applicator (30) to positioned next to the 
loader (10) as shoWn in FIG. 2. The knotting element (40) is 
held in the carriage (20) in a position parallel With the channel 
(16) but misaligned With the channel (16). Next, the rod (51) 
is passed through the ports (37). As shoWn in FIG. 4, the 
applicator (30) is introduced into port (14), preferably With 
the coupling (35) is pushed to its distal position. The rod (51) 
can slide longitudinally in the slot (18) but the slot (18) 
prevents rotation of the rod (51) thus facilitating proper angu 
lar alignment betWeen the couplings (35, 45). The applicator 
(30) is advanced until it contacts the stop (22). In this embodi 
ment the stop (22) is a slender blade dimensioned for insertion 
into the coupling (35). When the coupling (35) is fully 
engaged With the stop (22) angular and axial alignment is 
achieved betWeen couplings (35, 45). The Wall (11) on the 
housing (12) further facilitates alignment by providing a con 
trasting background to help users visualize the couplings (35, 
45). 
[0017] The carriage (20) moves relative the channel (16) in 
the same lateral motion as When the coupling (45) is designed 
to engage the coupling (45). Thus once the applicator (30) is 
fully inserted into the loader (10) and the couplings (35, 45) 
aligned, the carriage (20) can be depressed to engage the 
couplings (35, 45). The Wire (31) may then be pulled so that 
the couplings (35, 45) translate into the housing (34). The 
applicator (30) may then be retracted from the channel (16). 
Since the knotting element (40) is noW secured to the appli 
cator (30), the knotting element (40) and threader (50) Will 
similarly retract from the carriage (20), thus resulting in the 
assembly shoWn in FIG. 5. 
[0018] The knotting element (40) of the present embodi 
ment includes an inner tubular member (41), a stem (46) 
intermediate the coupling (45) and the inner tubular member 
(41), and an outer tubular member (42) that can slide axially 
relative the stem (46). When the knotting element (40) is 
secured to the applicator (30), the outer tubular member (42) 
engages the distal end (32) of the housing (34). A nonlinear 
suture path is de?ned by the longitudinal bore (44) of the 
inner tubular member (41) and the lateral port (47). One With 
ordinary skill in the art Will recognize that the embodiment 
shoWn here is only one example of a suitable knotting element 
and that the teachings herein may be equally applied to other 
designs and types of knotting elements, including Without 
limitation clips, spools, self-locking toothed elements, and 
the like. 

[0019] The threader (50) is a ?exible guide used for deliv 
ering suture in the intended path of the knotting element (40) 
and applicator (30). In this embodiment the threader (50) 
comprises proximal portion shoWn here as an elongate and 
relatively stiff rod (5 1). A Wire connected to the rod (51) 
creates an medial portion (52) extending through the suture 
path. A distal portion extends distally from longitudinal bore 
(44) that includes a ?ared loop portion (53) and a narroW 
portion (54). As shoWn here the medial and distal portions are 
formed from a single loop of Wire. Thus, the medial portion 
(52) is this embodiment comprises tWo adjacent and parallel 
Wires. Naturally, other embodiments are also contemplated. 
[0020] As shoWn in FIG. 5, the threader (50) is preloaded in 
the desired suture path for the knotting element (40) and 
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applicator (3 0). In use, one or more strands of suture are 
passed through the ?ared loop portion (53). The rod (51) is 
then pulled proximally causing the Wire to folloW. Continued 
pulling of the threader (50) Will pull the Wire completely 
through the suture path and the ports (3 7). The suture threaded 
through the ?ared loop potion Will migrate to the distal end 
(55) and Will likeWise be pulled through suture path and the 
ports (37). As a result, the suture Will be successfully threaded 
in the knotting element (40) and applicator (3 0), With one end 
extending proximally from the port (37) and the other end 
extending distally from the longitudinal bore (44). The 
threader (50) may be as a stand-alone device or bundled With 
other devices, such as being preloaded in a knotting element, 
preloaded in a loader, or preloaded in an applicator. 
[0021] The knotting element (40) is noW ready for surgical 
deployment. The applicator (3 0) With engaged and threaded 
knotting element (40) is delivered to the surgical site, Which 
in this embodiment Would typically involve pushing the 
devices through a endoscope Working channel. After desired 
tensioning of the suture by pulling the end extending proxi 
mally from the port (37), the Wire (31) can be tensioned to 
translated the couplings (35, 45) proximally relative the hous 
ing (34). The stem (46) and inner tubular member (41) Will 
also translate proximally; hoWever, the outer tubular member 
(42) engages the distal end (32) causing the outer tubular 
member (42) to translate distally relative the stem (46). Con 
tinue tensioning of the Wire (31) Will force the outer tubular 
member (42) over the port (47) and inner tubular member (41) 
until the inner and outer tubular members (41, 42) are co 
extensive With the suture crimped there betWeen. Stress con 
centration detents (43) result in a frangible connection 
betWeen the inner tubular member (41) and the stem (46), so 
further tensioning of the Wire (31) Will cause the co-extensive 
inner and outer tubular members (41, 42) to separate from the 
stem (46). Still further tensioning of the Wire (31) Will trans 
late the cutting surface (38) to engage the suture passing 
through the ports (3 7) thus shearing the suture. The applicator 
(30), coupling (45), and stem (46) can then be WithdraWn 
from the surgical site, leaving the suture securely fastened 
betWeen the inner and outer tubular sections (41, 42). 
[0022] Preferably the one or more of the foregoing devices 
Will be processed before surgery. First, a neW or used devices 
are obtained and if necessary cleaned. The devices can then be 
sterilized. In one sterilization technique, the devices are 
placed in a closed and sealed container, such as a plastic or 
TYVEK bag. Optionally, an applicator (30) and one or more 
loaders (10), each With preloaded knotting elements (40) and 
threaders (50), could be bundled as a kit and sealed in the 
same container. The container is then placed in a ?eld of 
radiation that can penetrate the container, such as gamma 
radiation, x-rays, or hi gh-energy electrons. The radiation kills 
bacteria on the devices and in the container. The sterilized 
devices can then be stored in the sterile container. The sealed 
container keeps the devices sterile until it is opened in the 
medical facility. 
[0023] Having shoWn and described various embodiments 
and examples, further adaptations of the methods and appa 
ratuses described herein can be accomplished by appropriate 
modi?cations by one of ordinary skill in the art Without 
departing from the scope of the present invention. Several of 
such potential modi?cations have been mentioned, and others 
Will be apparent to those skilled in the art. Accordingly, the 
scope of the present invention should be considered in terms 
of the folloWing claims and is understood not to be limited to 
the details of structure, materials, or acts shoWn and described 
in the speci?cation and ?gures. 
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1. A surgical kit, comprising: 
a) a knotting element With a suture path; and 
b) a suture threader preloaded in the suture path. 
2. The surgical kit of claim 1, Wherein the knotting element 

comprises inner and outer tubular members. 
3. The surgical kit of claim 2, Wherein the knotting element 

further comprises a coupling and a stem intermediate the 
coupling and inner tubular member, the outer tubular member 
being axially slideable over the stem and inner tubular mem 
ber. 

4. The surgical kit of claim 1, further comprising a ?exible 
endoscopic applicator for the knotting element. 

5. The surgical kit of claim 4, further comprising a loader, 
the loader comprising a carriage receiving the knotting ele 
ment. 

6. A method of processing a device for surgery, compris 
ing: 

a) obtaining the surgical kit of claim 5; 
b) sterilizing the surgical kit; and 
c) storing the surgical kit in a sterile container. 
7. The surgical kit of claim 1, Wherein the suture threader 

comprises a rigid proximal portion, a ?exible distal portion 
comprising a loop, and a ?exible medial portion intermediate 
the proximal and distal portions. 

8. The surgical kit of claim 1, Wherein the suture threader 
comprises an elongate rod and a ?exible Wire attached to an 
end of the rod. 

9. The surgical kit of claim 8, Wherein the Wire is shaped in 
a loop. 

10. The surgical kit of claim 1, Wherein the suture path is 
nonlinear. 

11. A device for threading suture into a surgical knotting 
element, the device comprising: 

a) a knotting element comprising an inner tubular member, 
an outer tubular member, and a nonlinear suture path; 
and 

b) a ?exible suture guide having a proximal portion, a distal 
portion comprising a ?ared loop positioned outside the 

Nov. 6, 2008 

suture path, and a medial portion intermediate the proxi 
mal and distal portions, the medial portion preloaded in 
the suture path. 

12. The device of claim 11, Wherein the proximal portion of 
the suture guide comprises a rod. 

13. The device of claim 12, Wherein the medial and distal 
portions comprising a Wire loop connected to an end of the 
rod. 

14. The device of claim 11, further comprising a loader, the 
loader comprising a carriage receiving the knotting element. 

15. The device of claim 11, Wherein the nonlinear suture 
path is de?ned by the bore of the inner tubular member and a 
lateral port. 

16. A method of processing a device for surgery, compris 
ing: 

a) obtaining the surgical kit of claim 15; 
b) steriliZing the surgical kit; and 
c) storing the surgical kit in a sterile container. 
17. A surgical kit, comprising: 
a) a knotting element comprising an inner tubular member 

having a bore, an outer tubular member slideable over 
the inner tubular member, and a nonlinear suture path 
de?ned by the bore and a lateral port; and 

b) a ?exible suture guide having an elongate rod and a Wire 
formed as a loop connected to an end of the rod, the Wire 
comprising a ?ared loop positioned outside the suture 
path and a medial portion intermediate the proximal and 
distal portions, the medial portion being preloaded in the 
suture path. 

18. The surgical kit of claim 17, further comprising a loader 
having a carriage receiving the knotting element. 

19. The surgical kit of claim 18, further comprising an 
?exible endoscopic applicator tool. 

20. A method of processing a device for surgery, compris 
ing: 

a) obtaining the surgical kit of claim 19; 
b) steriliZing the surgical kit; and 
c) storing the surgical kit in a sterile container. 

* * * * * 


