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Needle for Retrieving a Suture

Technical Field:

[0001] The present invention relates to needles for suturing tissue, and to systems for

retrieving and pulling sutures through tissues.

Background of the Invention:

[0002] Surgical needles have long been used to advance sutures through patient tissues. In
addition, however, surgical needles may be used to retrieve sutures. For example, the suture
may be positioned on one side of a tissue and the needle may be positioned on the other side
of the tissue. The needle is then advanced through the tissue to "snare" the suture. The needle
is the pulled back through the tissue, pulling the suture therethrough. Although such suture
retrieval systems may operate by snaring a central loop of suture, suture retrieval systems may
also grab onto an end of the suture. For example, the end of the suture may be supported in a
cuff that is built to engage the needle. Thus, the needle is advanced such that its end locks
into the cuff. As the needle is withdrawn, it pulls the cuff which in turn pulls the sﬁture

therewith. An example of such a system is found in US Patent 6,136,010.

[0003] Problems common to all surgical or percutaneous needle device systems is that
needles may break, or be deflected. This is especially true when the needles are advanced
through scarred or calcified tissues. In device systems, where needles are deployed to hit a
particular target, the ability of the needle to penétrate tough and calcified tissue is critical.
Moreover, when space is a constraint, simply increasing the needle diameter to improve

penetration is not feasible.

Summary of the Invention:

[0004] The present invention provides a needle which is ideally suited to be advanced
through a tissue mass, engage with a cuff that is holding the end of a suture, and retrieve the

suture (i.e.: pull the suture back through the tissue) when the needle is withdrawn.
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[0005] In preferred embodiments, the present needle includes a shaft; a neck at the distal
end of the shaft; and a tapered end tip at the distal end of the neck. The tip comprises at least
three planar faces. Preferably, these three (or more) planar faces intersect at a central point.
Most preferably, this central point is co-linear with the central longitudinal axis of the shaft.
Additionally, the proximal portion of the tip (i.e.: the portion adjacent to the neck) has a

portion which is cylindrically shaped so as to form an annular shoulder.

[0006] In preferred embodiments, the at least three planar faces is exactly three faces,
however, embodiments with four, five or even more faces are also contemplated within the

scope of the present invention.

[0007] An advantage of the present invention is that the intersections of the planar faces
form sharp cutting edges. These sharp cutting edges improve the needles' ability to penetrate -
tissue. Specifically, the sharp cutting edges decrease the amount of force required to advance
the needle through body tissues. This is especially advantageous when pushing the needle

through scarred or calcified tissues.

[0008] In preferred aspects, the neck is a symmetrically narrowed portion of the shaft, a
large portion of which progressively narrows in its distal direction. Most preferably, the
annular shoulder comprises a face that is generally perpendicular to the central longitudinal
axis of the shaft. Therefore, the present invention can be inserted into (and engage or
interlock with) a suture cuff such that a suture held therein can be pulled when the needle is

withdrawn.

[0009] A further advantage of the present invention is that it improves cuff pickup ability

by improved penetration of difficult tissue to the target cuff.

Brief Description of the Drawings:

[0010] Fig. 1A is a side elevation view of a preferred embodiment the present needle

having three planar faces meeting at a central location at its distal end.

-
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[0011] Fig. 1B is a top view corresponding to Fig. 1A.

[0012] Fig. 1Cis a bottom view corresponding to Fig. 1A.

[0013] Fig. 2 is an end view of the needle of Fig. 1.

[0014] Fig. 3 is an end view of a preferred embodiment the present needle having four

planar faces meeting at a central location at its distal end.

[0015] Fig. 4 is an end view of a preferred embodiment the present needle having five

planar faces meeting at a central location at its distal end.

[0016] Fig. 5 is a side elevation view of the needle of Fig. 1 positioned to be received into a
suture cuff.

4

[0017] Fig. 6 is a sectional side elevation view corresponding to Fig. 5.

[0018] Fig. 7 is a view similar to Fig. 6, but with the needle advanced into the cuff such
that tabs on the cuff lock the tip of the needle therein.

[0019] Fig. 8 is an end view of the cuff taken along line 8-8 in Fig. 6, showing the inwardly
protruding tabs of the cuff.

Detailed Description of the Drawings:
[0020] Referring to Figs. 1A, 1B and 1C (hereafter, "Fig. 1"), the present invention

provides a needle 10 having a shaft 20, a neck 30 and a tapered end tip 40. More specifically,
the present invention provides a needle 10 having a shaft 20, a neck 30 at a distal end of shaft
20; and a tip 40 at a distal end of neck 30, tip 40 including at least three planar faces 42 and

an annular shoulder 32 adjacent to neck 30.
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[0021] The diameter of shaft 20 of needle 10 is preferably less than 30 mils. More
preferably, diameter of shaft 20 of needle is from about 15 to 25 mils. Most preferably, the
diameter of shaft 20 of needle 10 is about 20 mils.

[0022] As seen in Figs. 2, 3 and 4, tip 40 includes a plurality of planar faces 42 which
together meet at a central point 45. For example, Fig. 2 shows a most preferred embodiment
of the invention having three planar faces 42A, 42B and 42C which together meet at central
point 45. Sharpened cutting edges 43 are formed at the intersections of planar faces 42A,
42B and 42C, as shown. Sharpened cutting edges 43 assist needle 10 in cutting through the
patient's tissue as the needle is advanced, rather than simply dissecting tissue as in the case of

a conically-shaped needle tip.

[0023] The dimensions of the needle are preferably selected such that the cutting edges are
at angles that provide adequate tissue penetration, and such that the tip is sized to fit into, and
engage, a cuff. Preferably, the diameter of annular shoulder 32 is from about 14 to 17 mils,
and most preferably about 15.6 mils. Preferably, the length of tip 40 is from about 12 to
about 18 mils, and most preferably about 15 mils. Preferably, the angle between any planar
face 42 and a central longitudinal axis of the needle is between about 25 and about 35
degrees. Most preferably, the angle between any planar face 42 and a central longitudinal
axis of the needle is about 31 degrees. Preferably, the angle between any cutting edge 43 and
a central longitudinal axis of the needle is between about 40 to about 60 degrees. Most
preferably, the angle between any cutting edge 43 and a central longitudinal axis of the needle

is about 50 degrees.

[0024] It is to be understood that the present invention is not limited to embodiments
having three planar faces 42. Rather, embodiments having more than three planar faces 42

are also contemplated, as illustrated in Figs. 3 and 4 described below.



WO 2004/047652 PCT/US2003/037240

[0025] Fig. 3 shows an alternate embodiment of the invention having four planar faces
42D, 42E, 42F and 42G which together meet at central point 45. Sharpened cutting edges 43
are formed at the intersections of planar faces 42D, 42E, 42F and 42G, as shown.

[0026] Fig. 4 shows an alternate embodiment of the invention having four planar faces
42H, 421, 42J, 42K and 421 which together meet at central point 45. Sharpened cutting edges
43 are formed at the intersections of planar faces 42H, 421, 42J, 42K and 42L, as shown.

[0027] In various preferred embodiments, central point 45 may preferably be disposed at a
location which is co-linear with the central longitudinal axis of shaft 20, as shown. An
advantage of having central point 45 co-linear with the central longitudinal axis of shaft 20 is

that it may be useful in accurately targeting the suture cuff.

[0028] As shown in Figs. 5, 6 and 7, the present invention further provides a system in
which a needle 10 is ideaily suited to interlock with a suture cuff 50 (which in turn holds an
end of a suture strand 60 therein). Specifically, cuff 50 is crimped onto an end of suture 60, as
shown. Cuff 50 includes a plurality of bent-in tabs 52. Tabs 52 are dimensioned such that
they fit securely into neck 30 when needle 10 is advanced therein, as shown in Fig. 7. Thus, to
ensure a secure fit between tabs 52 and neck 30, neck 30 preferably narrows (tapers) in the
distal direction. Tip 40 may also preferably comprise a face 32 which is perpendicular to a
central longitudinal axis through shaft 20 of needle 10. Face 32 forms an annular shoulder
that provides resistance against tabs 52 such that the suture cuff 50 can not be removed from
needle 10 once needle 10 is inserted therein. As can be seen, the annular shoulder formed by
face 32 is formed by the proximal portion 41 of tip 40 (i.e.: the portion adjacent to neck 30)
being cylindrical in shape.

[0029] In preferred embodiments, either or both of the needle and the suture cuff may be
made from stainless steel. However, the present invention is not so limited. Other steels, and

other materials, for example, Nitinol™ may be used instead.
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Claims:
L. A needle comprising:
a shaft;
a neck at a distal end of the shaft; and
5 a tip at a distal end of the neck, the tip comprising an annular shoulder adjacent to

the neck and at least three planar faces.

2. The needle of claim 1, wherein the at least three planar faces intersect to form at

least three cutting edges.

3. The needle of claim 1, wherein the at least three planar faces intersect at a central

pdint that is co-linear with a central longitudinal axis of the shaft.

4. The needle of claim 1, wherein the annular shoulder is formed by a cylindrical
portion of the tip.
S. The needle of claim 1, wherein at least a portion of the neck is tapered inward such

that the neck narrows in a distal direction.

615 The needle of claim 1, wherein at least a portion of the neck is cylindrical.

7. The needle of claim 1, wherein the annular shoulder comprises a surface having a
circular circumference, the surface being generally perpendicular to the central longitudinal
axis of the shaft.

8. The needle of claim 1, wherein the tip comprises exactly three planar faces.

920 The needle of claim 1, wherein the tip comprises more than three planar faces.
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10. The needle of claim 1, wherein the diameter of the shaft of the needle is less than

about 30 mils.

11. The needle of claim 1, wherein the diameter of the shaft of the needle is from about

15 to about 25 mils.

125 The needle of claim 1, wherein the diameter of the annular shoulder is 14 to about

17 mils, and the length of the tip is from about 12 to about 18 mils.

13. - The needle of claim 1, wherein the angle between at least one of the three planar

faces and a central longitudinal axis of the needle is between about 25 and about 35 degrees.

14. The needle of claim 2, wherein the angle between at least one of the cutting edges

an@ a central longitudinal axis of the needle is between about 40 to about 60 degrees.

15. A needle comprising:

a shaft;

aneck at a distal end of the shaft; and

a tip at a distal end of the neck, the tip comprising three planar faces intersecting at
alfistal end of the tip, and an annular shoulder formed by a cylindrical portion of the tip
adjacent to the neck, wherein the angle between at least one of the three planar faces and a

central longitudinal axis of the needle is between about 25 and about 35 degrees.

16. The needle of claim 15, wherein at least a portion of the neck is tapered inward such

that the neck narrows in a distal direction.

120  The needle of claim 15, wherein at least a portion of the neck is cylindrical.
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18. The needle of claim 15, wherein the annular shoulder comprises a surface having a
circular circumference, the surface being generally perpendicular to the central longitudinal

axis of the shaft.

19. The needle of claim 15, wherein the diameter of the annular shoulder is from 14 to

ab6ut 17 mils, and the length of the tip is about 12 to about 18 mils.

20. The needle of claim 15, wherein the angle between at least one of the three planar

faces and a central longitudinal axis of the needle is between about 25 and about 35 degrees.

21. The needle of claim 15, wherein the at least three planar faces intersect to form at
least three cutting edges, and wherein the angle between at least one of the cutting edges and
al@ntral longitudinal axis of the needle is between about 40 to about 60 degrees.
22. A system for retrieving a suture, comprising:
a needle comprising:
a shaft;
aneck at the distal end of the shaft; and
15 a tip at the distal end of the neck, the tip comprising an annular shoulder
adjacent to the neck and at least thre?v planar faces opposite to the neck;
a suture; and )
a cuff at an end of the suture,’ the cuff comprising a cylindrical wall defining at least

one inwardly projecting tab, the at least one tab positioned to engage the annular shoulder of

tiROtip of the needle when the tip of the needle is inserted into the cuff.

23. The needle of claim 22, wherein at least a portion of the neck is tapered inward such

that the neck narrows in a distal direction.

24, The needle of claim 22, wherein at least a portion of the neck is cylindrical.
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25. The needle of claim 22, wherein the annular shoulder comprises a surface having a
circular circumference, the surface being generally perpendicular to the central longitudinal

axis of the shaft.

26. The needle of claim 22, wherein the diameter of the annular shoulder is from 14 to

ab6ut 17 mils, and the length of the tip of the is about 12 to about 18 mils.

217. The needle of claim 22, wherein the angle between at least one of the three planar

faces and a central longitudinal axis of the needle is between about 25 and about 35 degrees.

28. The needle of claim 22, wherein the at least three planar faces intersect to form at
least three cutting edges, and wherein the angle between at least one of the cutting edges and

al@ntral longitudinal axis of the needle is between about 40 to about 60 degrees.



WO 2004/047652 PCT/US2003/037240

1/6

FIG.1A




PCT/US2003/037240

WO 2004/047652

2/6

I17914

T " e
—= 5y
Y 7 Y k{
w o o
ol
d1°9l4 "
e
T sv
| o
v ey
wm VAN ~ \{

ol



WO 2004/047652 PCT/US2003/037240

3/6

o
< Z ™
~N
9D
)
g [ ]
g O
g—
L
e~ <
d-ma
0 <«
2 2
Y .
1w <
d- [ ]
O
s L
a )
N
Q! \o
ﬂ-
S o
[To)
8
-—
& N
[ ]
80
or) <~ O

420
43



WO 2004/047652 PCT/US2003/037240

4/6

10

FIG.S




WO 2004/047652 PCT/US2003/037240

5/6

20
A_

10

Y4

LN
FIG.6




WO 2004/047652 PCT/US2003/037240

6/6

10

30

™~ o0
N g o ®
R R S
i A . L
(]
/v“’
= P




INTERNATIONAL SEARCH REPORT

PCT/US 03/37240

CLASSIFICATION OF SUBJECT MATTER

TPe T CAG1B17/06  A61B17/04

According to International Patent Classification (IPG) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7 A61B

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

X US 2002/147382 Al (NEISZ)
figures 18,18a,21

X US 5 618 290 A (TOY)
8 April 1997 (1997-04-08)

figure 4

cited in the application
figure 4

1,2
column 2, paragraph 3

10 October 2002 (2002-10-10)

Y US 4 513 747 A (SMITH DANIEL J)
30 April 1985 (1985-04-30)
column 3, Tine 58 - last line ; figures

Y US 6 136 010 A (ANDREAS BERNARD H ET AL) 1-28
24 October 2000 (2000-10-24)

1-28

I:l Further documents are listed In the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A" document defining the general state of the art which is not
considered to be of patiicular relevance

"E" earlier document but published on or after the international
filing date

"L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O* document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
clted to understand the principle or theory undetlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to Involve an inventive step when the
document is combined with one or more other such docu-
m?gls‘ ﬁuch combination being obvious to a person skilled
inthe art.

*&" document member of the same patent family

Date of the actual completion of the international search

10 March 2004

Date of mailing of the international search report

23/03/2004

Name and mailing address of the ISA
European Palent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Barton, S

Fomm PCT/ISA/210 (second sheet) {(July 1992)

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

Information on patent family members

PCT/US 03/37240

Patent document

cited in search report )

Publication
date

Patent family
member(s)

Publication
date

US 2002147382 Al 10-10-2002 US 2002099258 Al 25-07-2002
US 2002107430 Al 08-08~2002
CA 2403687 Al 01-08-2002

EP 1353599 A2 22-10-2003
WO 02058564 A2 01-08~2002
US 2003065246 Al 03-04-2003
uUs 2003050530 Al 13-03-2003
US 2003130670 Al 10-07-2003
Us 2004015057 Al 22-01-2004
US 2002151762 Al 17-10-2002
BR 0116812 A 27-01-2004
CA 2404459 Al 15-08-2002
CA 2434461 Al 01-08-2002
EP 1353597 Al 22-10-2003
EP 1353601 Al 22-10-2003
Wo 02058562 Al 01-08-2002
Wo 02062237 Al 15-08-2002
US 2003045774 Al 06-03-2003
CA 2434463 Al 01-08-2002
EP 1353598 Al 22-10-2003
WO 02058563 Al 01-08-2002
US 2004015048 Al 22-01-2004
CA 2434027 Al 01-08-2002
EP 1353600 A2 22-10-2003
Wo 02058565 A2 01-08-2002
US 2002099259 Al 25-07-2002

US 5618290 A 08-04-1997 US 5772672 A 30-06-1998

US 6136010 A 24-10-2000 AU 3721200 A 21-09-2000
EP 1158907 Al 05-12-2001
JP 2002537887 A 12-11-2002
Wo 0051498 Al 08-09-2000
US 2003093093 Al 15-05-2003

US 4513747 A 30-04-1985 AU 560271 B2 02-04-1987
AU 2050183 A 03-05-1984
BR 8305867 A 29-05-1984
CA 1205710 Al 10-06-1986
DE 3372908 D1 17-09-1987
EP 0107961 Al 09-05-1984
IN 159722 Al 06-06-1987
JP 3070493 B 07-11-1991
JP 59095038 A 31-05-1984
ZA 8307906 A 26-06-1985

Form PCT/ISA/210 {patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

