(12) STANDARD PATENT (11) Application No. AU 2011276457 B2

(19) AUSTRALIAN PATENT OFFICE

(54) Title
Insertion instrument for anchor assembly

(51) International Patent Classification(s)
A61B 17/04 (2006.01)

(21) Application No: 2011276457 (22) Date of Filing:  2011.06.29
(87) WIPO No: WO12/006161

(30)  Priority Data

(31) Number (32) Date (33) Country
61/432,755 2011.01.14 us
13/095,192 2011.04.27 us
61/461,490 2011.01.18 us
61/443,142 2011.02.15 us
61/398,699 2010.06.29 us

(43) Publication Date: 2012.01.12

(44) Accepted Journal Date: 20141211

(71)  Applicant(s)
Synthes GmbH

(72)  Inventor(s)
Overes, Tom;Talbot, James;Vennard, Daniel;Henrichsen, Kevin;Manos, Jamie;Larsen,
Scott;Singhatat, Wamis

(74)  Agent/ Attorney
Shelston IP, L 21 60 Margaret St, Sydney, NSW, 2000

(56) Related Art
WO 2006/039296 A2
US 5944739 A
EP 1938760 A1




(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property =

Organization g

International Bureau

CORRECTED VERSION

A G AR OO
(10) International Publication Number

WO 2012/006161 A9

12 January 2012 (12.01.2012) WIPO | PCT

(51) International Patent Classification: 19380 (US). HENRICHSEN, Kevin [US/US]; 1302

A61B 17/04 (2006.01) Wrights Lane East, West Chester, PA 19380 (US).

. __ ) MANOS, Jamie [US/US]; 1302 Wrights Lane East, West

(21) International Application Number: POT/US201 1/042384 Chester, PA 19380 (US). LARSEN, Scott [US/US]; 1302

’ - Wrights Lanc East, West Chester, PA 19380 (US). SING-

(22) International Filing Date: HATAT, Wamis [US/US]; 1302 Wrights Lane East, West
29 June 2011 (29.06.2011) Chester, PA 19380 (US).

(25) Filing Language: English (74) Agents: BAILLEY, David, R. et al,; Woodcock Washburn

L. o LLP, Cira Centre, 12th Floor, 2929 Arch Street, Phil-

(26) Publication Language: Linglish adelphiz, PA 19104-2891 (US).

G0 Priprity Data: ” 5 " y (81) Designated States (unless otherwise indicated, for every
61/,398’699 29 June 2010 (29.06.2010) Us kind of national protection available). AE, AG, AL, AM,
61/432,755 14 January 2011 (14.01.2011) Us AO. AT. AU. AZ. BA. BB. BG. BH. BR. BW. BY. BZ
61/461.490 18 January 2011 (18.01.2011) us CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
61/443,142 15 February 2011 (15.02.2011) Us DZj EC ,EE ,EG iES F,I G]§ G]S G],E Gﬁ GI\;I GTj HN,
13/095,192 27 April 2011 (27.04.2011) us HR, Hlj 1]5 IL’ IN ’ IS’ JP ,KE ’KG ’KI\IB KN, KP’ KR,

(71) Applicant (for CA only): SYNTHES USA, LLC [US/US]; KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
1302 Wrights Lane East, West Chester, PA 19380 (US). MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,

(71) Applicant (for all designated States except CA, US): SYN- SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
THES GMBH [CH/CH]; Eimattstrassc 3, CH-4436 Obcr- UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
dorf (CH).

(84) Designated States (unless otherwise indicated, for every

(72) Inventors; and kind of regional protection available): ARTPO (BW, GH,

(75) Inventors/Applicants (for US only): OVERES, Tom GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,

[NL/CH]; Langendorfstrasse 2, CH-4513 Langendorf
(CH). TALBOT, James [US/US]; 1302 Wrights Lane
East, West Chester, PA 19380 (US). VENNARD, Daniel
[US/US]; 1302 Wrights Lane East, West Chester, PA

ZM, ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM,

[Continued on next page]

2012/006161 A9 |1} 1010 10000 Y 0 O 00

(54) Title: INSERTION INSTRUMENT FOR ANCHOR ASSEMBLY

o bodies into respective target anatomical locations.

(57) Abstract: An insertion instrument is configured to cjcct a pair of anchor bodics across an anatomical gap so as to approximatc
the gap. The insertion instrument can include a single cannula that retains the pair of anchor bodies in a stacked relationship, or a
pair of adjacent cannulas that each retain respective anchor bodies. The insertion instrument can be actuated so as to eject the anchor



WO 2012/006161 A9I00S0 O A

TR), OAPI (BF, Bl, CF, CG, CIL, CM, GA, GN, GQ, GW, (48) Date of publication of this corrected version:
ML, MR, NE, SN, TD, TG). 19 July 2012

Published: (15) Information about Correction:
—  with international search report (4rt. 21(3)) see Notice of 19 July 2012
(88) Date of publication of the international search report:

22 March 2012



14 Nov 2014

2011276457

INSERTION INSTRUMENT FOR ANCHOR ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation-in-part of U.S. Patent Application Serial No.
13/095,192, which claims the benefit of U.S. Patent Application Serial No. 61/328,251 filed on
April 27, 2010 (Overes), the disclose or each of which is hereby incorporated by reference as if
set forth in its entirety herein. This application claims the benefit of U.S. Patent Application
Serial No, 61/398,699 filed on June 29, 2010 (Overes, et al.), U.S. Patent Application Serial No.
61/432,755 filed on January 14, 2011 (Henrichsen, et al.), U.S. Patent Application Serial
No0.61/461,490 filed on January 18, 2011 (Henrichsen, et al.), and U.S. Patent Application Serial
No. 61/443,142 filed on February 15, 2011 (Overes), the disclosure of each of which is hereby

incorporated by reference as if set forth in its entirety herein.

BACKGROUND
[0001a] Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common general
knowledge in the field.
[0002] Orthopaedic surgical procedures often involve the use of a fixation device.
Usually an access hole is produced in a bone or soft tissue wherein a suitable fixation device can

be fastened. Apart from screws, expandable fixations devices can be used which are inserted



14 Nov 2014

2011276457

into the hole in a collapsed state and transformed into an expanded state once being correctly
positioned.

[0003] In one example orthopaedic surgical procedure, such as a lumbar
microdiscectomy, radiculopathy is treated by surgically removing the herniated nucleus pulposus
to achieve neural decompression. The lumbar microdiscectomy is one of the most common
spinal surgeries performed today. Many patients find relief with this procedure, but for others,
the disc could re-herniate through the opening in the annulus resulting in continuing pain and
potentially requiring additional surgery. Currently, the standard microdiscectomy technique does
not involve closing the annular defect and presents the surgeon with a dilemma. The surgeon
may elect to remove the herniated portion of the nucleus impinging on the nerves, which treats
radiculopathy, but may increase the risk of post-operative reherniation of the remaining nucleus
through the existing defect of the annulus. Alternately, the surgeon may elect to perform
extensive debulking, in which most of the remaining nucleus material is removed in addition to
the herniated portion to minimize the risk of post-operative reherniation. However, the risk of
post-operative disc height collapse and subsequent progression to lower back pain increases.

[0004] Conventional expandable implants include a sleeve with an expandable portion
having plurality of fingers or expandable parts formed by intermediate slots or holes in the
peripheral wall of the sleeve and a compression element extending through the central bore of
the sleeve. The compression element can be coupled to the front end of the sleeve so that upon
pulling said compression element towards the rear end of the sleeve said fingers or expandable
parts are bent radially outwards so as to transform said expandable portion from its collapsed

state to its expanded state.

SUMMARY

[0004a] Accordingly, in one aspect, the invention provides an insertion instrument
configured to a first anchor and a second anchor at respective target locations, the first and
second anchors including respective first and second anchor bodies that extend substantially
along a respective direction of elongation, each of the first and second anchors further including
a respective actuation member, the insertion instrument comprising: a casing; a cannula fixed
with respect to the casing, the cannula extending out relative to the casing in a distal direction
along a cannula axis to a distal end of the cannula, the cannula defining an elongate opening that
extends along the cannula axis; a first pusher member aligned with the elongate opening of the
cannula; a second pusher member aligned with the elongate opening of the cannula so as to be

movable within the cannula along the cannula axis, wherein 1) the second pusher member

2
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contains the first anchor body, 2) the elongate opening of the cannula contains the second anchor
body and, 3) the first pusher member is configured to be depressed in the elongate opening so as
to eject the first and second anchor bodies from the cannula and into the respective target
locations; and a coupling assembly that releasably translatably couples the first pusher member
to the second pusher members, such that, in a first mode of operation the first and second pusher
members are coupled together and translate together to eject the second anchor body from the
cannula, and in a second mode of operation, the first and second pusher members are decoupled
from each other so that the first pusher member is translatable with respect to the second pusher
member to eject the first anchor body from the second pusher member and out the cannula,
wherein when a tensile force is applied to the respective actuation member substantially along
the direction of elongation, the respective first and second anchor bodies expand along a
respective second direction perpendicular with respect to the respective direction of elongation.
[0004b] Unless the context clearly requires otherwise, throughout the description and the claims,

LTS

the words “comprise”, “comprising”, and the like are to be construed in an inclusive sense as opposed to
an exclusive or exhaustive sense; that is to say, in the sense of “including, but not limited to”.

[0005] In accordance with one embodiment, an insertion instrument is configured to
eject at least one anchor at a target location. The anchor includes an anchor body that has a
substrate that extends substantially along a direction of elongation. The substrate defines a
plurality of openings spaced along the direction of elongation. The anchor further includes an
actuation member that is woven through at least two of the openings. The insertion instrument
includes a cannula that defines an elongate opening sized to receive the anchor body. The
insertion instrument further includes a pusher member insertable into the cannula and configured
to be depressed in the elongate opening so as to eject the anchor body from the cannula and into
the target location. When a tensile force is applied to the actuation member along a direction
substantially along the direction of elongation, the anchor body collapses along the direction of

elongation and expands along a second perpendicular with respect to the direction of elongation.

BRIEF DESCRIPTION OF THE DRAWINGS

2a
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[0006] The foregoing summary, as well as the following detailed description of an
example embodiment of the application, will be better understood when read in conjunction with
the appended drawings, in which there is shown in the drawings example embodiments for the
purposes of illustration. It should be understood, however, that the application is not limited to
the precise arrangements and instrumentalities shown. In the drawings:

[0007] Fig. 1A is a schematic side clevation view of an anchor asscmbly including a
pair of anchor bodies implanted across an anatomical defect and shown in a first configuration;

[0008] Fig. 1B is a schematic side elevation view of the anchor assembly illustrated in
Fig. 1A, showing the anchor bodies in an expanded configuration and in an approximated
position;

[0009] Fig. 1C is a side elevation view of an anchor assembly including the anchor
bodies illustrated in Fig. 1A and a connector member configured to attach actuation portions of
the anchor bodies, showing the anchor bodies in the first configuration;

[0010] Fig. 1D is a side ¢levation view of the anchor assembly illustrated in Fig. 1C,
showing the connector member tightened with the anchor bodies in the expanded configuration;

[0011] Fig. 1E is a side elevation view of an anchor assembly similar to Fig. 1C, but
including an integral connector member;

[0012] Fig. 1F is a side clevation view of the anchor assembly illustrated in Fig. 1E,
showing the connector member tightened with the anchor bodies in the expanded configuration;

[0013] Fig. 1G is a schematic side elevation view of an anchor assembly including a
pair of anchor bodies constructed in accordance with an alternative embodiment, shown
implanted across an anatomical defect and shown in a first configuration;

[0014] Fig. 1H is a schematic side elevation view of the anchor assembly illustrated in
Fig. 1G, showing the anchor bodies in an expanded configuration and in an approximated
position;

[0015] Fig. 2A is a side elevation view of an anchor assembly including first and
second anchors implanted in an anatomical structure on opposed sides of an anatomical defect
and shown in a first configuration;

[0016] Fig. 2B is a side elevation view of the anchor assembly illustrated in Fig. 2A,
showing the first and sccond anchors in respective expanded configurations;

[0017] Fig. 2C is a side elevation view of the anchor assembly illustrated in Fig. 2A,
including a connector member that attaches the first anchor to the second anchor;

[0018] Fig. 3A is a side clevation view of a fixation kit including at least one anchor

and an insertion instrument;
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[0019] Fig. 3B is a sectional side elevation view of the fixation kit illustrated in Fig.
3A;

[0020] Fig. 4A is a sectional elevation view of a fixation kit constructed in accordance
with an alternative embodiment, shown in a first rotative state;

[0021] Fig. 4B is a sectional side elevation view of the kit illustrated in Fig. 4A, taken
along linc 4B-4B;

[0022] Fig. 4C is a sectional side elevation view of the fixation kit as illustrated in Fig.
4A, but shown in a second rotative state whereby a pair of apertures is aligned;

[0023] Fig. 4D-sectional side elevation view of the fixation kit illustrated in Fig. 4C,
taken along line 4D-4D;

[0024] Fig. 5A is a sectional side elevation view of an insertion instrument during
assembly;

[0025] Fig. 5B is a sectional side elevation view of the insertion instrument illustrated
in Fig. 5A, but shown assembled;

[0026] Fig. 5C is a sectional side elevation view of a handle of the insertion instrument
illustrated in Fig. 5B;

[0027] Fig. 5D is a perspective view of the handle illustrated in Fig. 5C;

[0028] Fig. 6 is a side elevation view of the fixation kit constructed in accordance with
another embodiment;

[0029] Fig. 7A is a perspective view of a fixation kit including an insertion instrument
constructed in accordance with an alternative embodiment including a casing and a cannula
extending from the casing, the instrument shown in a first configuration with first and second
anchor bodies loaded in the insertion instrument;

[0030] Fig. 7B is an enlarged perspective view of the cannula of the insertion
instrument illustrated in Fig. 7A;

[0031] Fig. 7C is a sectional side elevation view of the casing of the insertion
instrument illustrated in Fig. 7A;

[0032] Fig. 7D is an enlarged sectional side elevation view of the cannula of the
insertion instrument illustrated in Fig. 7A;

[0033] Fig. 8A is a perspective view of the fixation kit illustrated in Fig. 7A, showing
the insertion instrument in the second position so as to ¢ject the second anchor body from the
insertion instrument, the second anchor body shown in a first configuration

[0034] Fig. 8B is an enlarged perspective view of the cannula of the insertion

imstrument illustrated in Fig. 8A;



WO 2012/006161 PCT/US2011/042384

[0035] Fig. 8C is a sectional side elevation view of the casing illustrated in Fig. 8A;

[0036] Fig. 8D is a sectional side elevation view of the cannula illustrated in Fig. 8A;

[0037] Fig. 9A is a perspective view of the fixation kit illustrated in Fig. 8A, showing
the insertion instrument in an offset position;

[0038] Fig. 9B is an enlarged perspective view of the cannula of the insertion
instrument illustrated in Fig. 9A

[0039] Fig. 9C is a sectional side elevation view of the casing of the insertion
instrument illustrated in Fig. 9A;

[0040] Fig. 9D is a sectional side elevation view of the cannula of the insertion
instrument illustrated in Fig. 9A;

[0041] Fig. 9E is a perspective view of the fixation kit illustrated in Fig. 9A, showing
the second anchor body in an expanded configuration;
[0042] Fig. 10A is a perspective view of the fixation kit illustrated in Fig. 9A, showing
the insertion instrument in an intermediate position upon completion of an intermediate stroke;
[0043] Fig. 10B is an enlarged perspective view of the cannula of the insertion
instrument illustrated in Fig. 10A

[0044] Fig. 10C is a sectional side elevation view of the casing of the insertion
instrument illustrated in Fig. 10A;

[0045] Fig. 10D is a sectional side elevation view of the cannula of the insertion
instrument illustrated in Fig. 10A

[0046] Fig. 11A is a perspective view of the fixation kit illustrated in Fig. 10A,
showing the insertion instrument upon completion of a first portion of a second stroke after the
intermediate stroke;

[0047] Fig. 11B is an enlarged perspective view of the cannula of the insertion
instrument illustrated in Fig. 11A

[0048] Fig. 11C is a sectional side elevation view of the casing of the insertion
instrument illustrated in Fig. 11A;

[0049] Fig. 11D is a sectional side elevation view of the cannula of the insertion
instrument illustrated in Fig. 11A;

[0050] Fig. 12A perspective view of the fixation kit illustrated in Fig. 11 A, showing the
insertion instrument in a third position upon completion of a second portion of the second stroke,
gjecting a first anchor body from the insertion instrument, the first anchor body shown in a first

configuration;
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[0051] Fig. 12B is an enlarged perspective view of the cannula of the insertion
instrument illustrated in Fig. 12A;

[0052] Fig. 12C is a sectional side elevation view of the casing of the insertion
instrument illustrated in Fig. 12A;

[0053] Fig. 12D is a sectional side elevation view of the cannula of the insertion
instrument illustratcd in Fig. 12A;

[0054] Fig. 12E is a perspective view of the fixation kit similar to Fig. 12A, but
showing the first anchor body in an expanded configuration;

[0055] Fig. 12F is a sectional side elevation view of the casing of the insertion
instrument illustrated in Fig. 12A, after release of a strand retention mechanism;

[0056] Fig. 13A is a perspective view of the insertion instrument illustrated in Fig. 7A,
with portions removed so as to illustrate a guide system when the instrument is in the first
position;

[0057] Fig. 13B is a perspective view of the insertion instrument illustrated in Fig. 8A,
showing the guide system when the instrument is in the second position;

[0058] Fig. 13C is a perspective view of the insertion instrument illustrated in Fig. 9A,
with portions removed so as to illustrate the guide system when the insertion instrument is in the
offset position;

[0059] Fig. 13D is a perspective view of the insertion instrument illustrated in Fig. 10A,
with portions removed so as to illustrate the guide system when the insertion instrument is in the
intermediate position;

[0060] Fig. 13E is a perspective view of the insertion instrument illustrated in Fig. 11A,
with portions removed so as to illustrate the guide system when the insertion instrument has
completed the first portion of the second stroke;

[0061] Fig. 13F is a perspective view of the insertion instrument illustrated in Fig. 12A,
with portions removed so as to illustrate the guide system when the insertion instrument has
completed the second portion of the second stroke;

[0062] Fig. 13G is a perspective view of a guide track of the guide system illustrated in
Fig. 13A;

[0063] Fig. 14A is a perspective view of a coupling assembly constructed in accordance
with one embodiment,

[0064] Fig. 14B is a sectional side elevation view of the coupling assembly illustrated

in Fig. 14A, shown in a first mode of operation;
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[0065] Fig. 14C is a sectional side elevation view of the coupling assembly illustrated
in Fig. 14B, shown in a transition between the first mode of operation and a second mode of
operation;

[0066] Fig. 14D is a sectional side elevation view of the coupling assembly illustrated
in Fig. 14C, shown in the second mode of operation.

[0067] Fig. 15A is a scctional side clevation view of the inscrtion instrument
constructed in accordance with another embodiment, showing a coupling assembly disposed in a
first mode of operation;

[0068] Fig. 15B is a sectional end elevation view of the coupling assembly illustrated in
Fig. 15A, taken along line 15B-15B;

[0069] Fig. 15C is a sectional side elevation view of the insertion instrument illustrated
in Fig. 15A, but showing the coupling assembly transitioning from the first mode of operation to
a second mode of operation;

[0070] Fig. 15D is a sectional end elevation view of the coupling assembly illustrated in
Fig. 15C, taken along line 15D-15D;

[0071] Fig. 15E is a sectional side elevation view of the insertion instrument illustrated
in Fig. 15C, but showing the coupling assembly in the second mode of operation;

[0072] Fig. 16A is a schematic side elevation view of the anchor assembly as illustrated
in Fig. 1G, including a tensioning strand in accordance with an alternative embodiment, showing
on of the anchor bodies implanted in the first configuration;

[0073] Fig. 16B is a schematic side elevation view of the anchor assembly as illustrated
in Fig. 16A, but showing the implanted anchor body in the expanded configuration;

[0074] Fig. 16C is a schematic side elevation view of the anchor assembly as illustrated
in Fig. 16B, showing the other anchor body implanted in the first configuration;

[0075] Fig. 16D is a schematic side elevation view of the anchor assembly as illustrated
in Fig. 16C, showing the other anchor body in the expanded configuration;

[0076] Fig. 16E is a schematic side elevation view of the anchor assembly as illustrated
in Fig. 16D, showing locking of the locking member;

[0077] Fig. 16F is a schematic side elevation view of the anchor assembly as illustrated
in Fig. 16E, show in a final asscmbled configuration;

[0078] Fig. 17A is a perspective view of a strand retention assembly constructed in
accordance with one embodiment, showing a releasable locking member;

[0079] Fig. 17B is a perspective view of the strand retention assembly illustrated in Fig.

17A, showing a fixed locking member;
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[0080] Fig. 17C is a perspective view of the strand retention assembly illustrated in Fig,
17A, operably coupled to an actuator;

[0081] Fig. 17D is a perspective view of the strand retention assembly illustrated in Fig.
17C, shown in a released position;

[0082] Fig. 18A is a schematic side elevation view of the anchor assembly as illustrated
in Fig. 1G, including a pair of tecnsioning strands in accordance with an alternative cmbodiment,
showing the anchor bodies in the first configuration;

[0083] Fig. 18B is a schematic side elevation view of the anchor assembly as illustrated
in Fig. 18A, but showing the anchor bodies in the expanded configuration;

[0084] Fig. 18C is a schematic side elevation view of the anchor assembly as illustrated
in Fig. 18B, showing actuation of a locking member and approximation of an anatomical gap;

[0085] Fig. 18D is a schematic side elevation view of the anchor assembly as illustrated
in Fig. 18C, showing locking of the locking member;

[0086] Fig. 18E is a schematic side ¢levation view of the anchor assembly as illustrated
in Fig. 18D, show in a final assembled configuration;

[0087] Fig. 19A is a schematic sectional side elevation view of a retention assembly of
the insertion instrument constructed in accordance with another embodiment, shown in a locked
configuration;

[0088] Fig. 19B is a schematic sectional side elevation view of a retention assembly of
the insertion instrument illustrated in Fig. 19A, shown in an unlocked configuration;

[0089] Fig. 19C is a sectional side elevation view of the casing of an insertion
instrument similar to the insertion instrument as illustrated in Fig. 12C, but including a retention
assembly constructed in accordance with an alternative embodiment;

[0090] Fig. 20A is a sectional side elevation view of the insertion instrument including
a cutting assembly in accordance with another embodiment, showing the cutting assembly in a
disengaged position;

[0091] Fig. 20B is a sectional side elevation view of the insertion instrument as
illustrated in Fig. 20A, but showing the cutting assembly in an engaged position;

[0092] Fig. 21A is a sectional side elevation view of the insertion instrument as
illustratcd in Fig. 20A, but including a cutting assembly constructed in accordancc with another
embodiment, shown in a disengaged position;

[0093] Fig. 21Bis a sectional side elevation view of the insertion instrument as

illustrated in Fig. 21A, but showing the cutting assembly in an engaged position;
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[0094] Fig. 22A is a perspective view of the insertion instrument illustrated in Fig. 7A,
but constructed in accordance with an alternative embodiment, shown in the first position;

[0095] Fig. 22B is a side elevation view of the insertion instrument as illustrated in Fig.
22A;

[0096] Fig. 22C is a side elevation view of the insertion instrument illustrated in Fig.
22B, but shown in a sccond position;

[0097] Fig. 22D is a side elevation view of the insertion instrument illustrated in Fig,
22C, but shown in a third position;

[0098] Fig. 23A is a perspective view of an insertion instrument constructed similar to
the insertion instrument illustrated in Fig. 7A, but constructed in accordance with another
embodiment, and shown in a first position;

[0099] Fig. 23B is a perspective view of a plunger of the insertion instrument illustrated
in Fig. 23A;

[0100] Fig. 23C is a perspective view of a distal end of the insertion instrument
illustrated in Fig. 23A;

[0101] Fig. 23D is a perspective view of various components of the insertion
instrument illustrated in Fig. 23 A, including the plunger illustrated in Fig. 23B, a push rod, and a
pair of first coupling members;

[0102] Fig. 23E is a perspective view of a second coupling member configured to
engage the first coupling members illustrated in Fig. 23D;

[0103] Fig. 23F is a perspective view of the insertion instrument illustrated in Fig. 23A,
shown in a second position;

[0104] Fig. 23G is a perspective view of the insertion instrument illustrated in Fig. 23F,
shown in an intermediate position;

[0105] Fig. 23H is a perspective view of the insertion instrument illustrated in Fig. 23G,
shown in a third position;

[0106] Fig. 24A is a perspective view of an insertion instrument including first and
second pusher assemblies disposed in a side-by-side relationship, showing each of the pusher
assemblies in a first position;

[0107] Fig. 24B is a perspective view of the inscrtion instrument illustrated in Fig. 24A,
after removal of a first lockout tab from the first pusher assembly;

[0108] Fig. 24C is a perspective view of the insertion instrument illustrated in Fig. 24B,

after actuation of the first pusher assembly to a second position;
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[0109] Fig. 24D is a perspective view of the insertion instrument illustrated in Fig. 24C,
after removal of a second lockout tab from the second pusher assembly;

[0110] Fig. 24E is a perspective view of the insertion instrument illustrated in Fig. 24D,
after actuation of a swap actuator;

[0111] Fig. 24F is a perspective view of the insertion instrument illustrated in Fig. 24E,
aftcr actuation of the sccond pusher assembly to a sccond position;

[0112] Fig. 25A is a perspective view of components of the insertion instrument
illustrated in Fig. 24A, showing each of the first and second pusher assemblies in the first
position;

[0113] Fig. 25B is a perspective view of the components of the insertion instrument
illustrated in Fig. 25A, after the first pusher assembly has been actuated to the second position;

[0114] Fig. 25C is a perspective view of the components of the insertion instrument
illustrated in Fig. 25B, after actuation of the swap actuator;

[0115] Fig. 25D is a perspective view of the components of the insertion instrument
illustrated in Fig. 25C, after the second pusher assembly has been actuated to the second
position;

[0116] Fig. 26A is a perspective view of a retention assembly constructed in
accordance with one embodiment;

[0117] Fig. 26B is an enlarged perspective view of a portion of the retention assembly
illustrated in Fig. 26A;

[0118] Fig. 27A is a perspective view of an insertion instrument constructed in
accordance with another embodiment, the insertion instrument including first and second pusher
assemblies disposed in a side-by-side relationship, showing each of the pusher assemblies in a
first position;

[0119] Fig. 27B is a perspective view of the insertion instrument illustrated in Fig. 27A,
after actuation of the first pusher assembly to a position configuration;

[0120] Fig. 27C is a perspective view of the components of the insertion instrument
illustrated in Fig. 27B, after actuation of the swap actuator from a first position to an actuated
position;

[0121] Fig. 27D is a perspective view of the inscrtion instrument illustrated in Fig. 27C,
after actuation of the second pusher assembly to a second position;

[0122] Fig. 28A is a perspective view of components of the insertion instrument

illustrated in Fig. 27A, shown with the swap actuator in the first position;

10
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[0123] Fig. 28B is a perspective view of components of the insertion instrument
illustrated in Fig. 28A, shown with the swap actuator in the second position;

[0124] Fig. 29A is a perspective view of an insertion instrument constructed in
accordance with another embodiment, the insertion instrument including first and second pusher
assemblies disposed in a side-by-side relationship, showing each of the pusher assemblies in a
first position;

[0125] Fig. 29B is an end elevation view of the insertion instrument illustrated in Fig.
29A;

[0126] Fig. 29C is a perspective view of the insertion instrument illustrated in Fig. 29A,
showing the first pusher assembly in a second position,

[0127] Fig. 29D is a perspective view of the insertion instrument illustrated in Fig. 29C,
after actuation of a swap actuator from a first position to a second position;

[0128] Fig. 29E is a perspective view of the insertion instrument illustrated in Fig. 29D,
after removal of a lockout tab from the second pusher assembly;

[0129] Fig. 29F is a perspective view of the insertion instrument illustrated in Fig. 29E,
showing the second pusher assembly in a second position;

[0130] Fig. 29G is a schematic sectional end elevation view of the insertion instrument
illustrated in Fig. 29D, showing a portion of the swap actuator;

[0131] Fig. 30A is a perspective view of an insertion instrument constructed in
accordance with another embodiment, the insertion instrument including first and second
reciprocally movable cannulas, the drawing showing a portion of the casing cut away so as to
expose internal components of the insertion instrument;

[0132] Fig. 30B is a perspective view of a reciprocal motion assembly of the insertion
instrument illustrated in Fig. 30A, the reciprocal motion assembly configured to reciprocally
drive the first and second cannulas;

[0133] Fig. 30C is a perspective view of a drive member of the reciprocal motion
assembly illustrated in Fig. 30B;

[0134] Fig. 30D is a perspective view of a selective plunger engagement assembly
configured to selectively move the plunger between operably communication with the first and
sccond cannulas; and

[0135] Fig. 31 is a perspective view of an insertion instrument, wherein the cannula

defines a side gjection port in accordance with another embodiment.
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DETAILED DESCRIPTION

[0136] Referring initially to Figs. 1A-B, an anchor assembly 20 can include at least one
expandable anchor 22 such as a first expandable anchor 22a and a second expandable anchor 22b
that, in turn, include respective anchor bodies 28a and 28b that are configured to be secured to an
anatomical location, which can be defined by at least one anatomical structure 24. The
anatomical structurc 24 can be defined by, for instance, anatomy of a human or other animal, or
an implant that is secured or configured to be secured to anatomy of a human or other animal.
The anatomy can be defined by tissue that can include at least one of bone and soft tissue such as
a tendon, a ligament, cartilage, the annulus of an intervertebral disc, or the like.

[0137] In accordance with one embodiment, the at least one anatomical structure 24 can
define first and second target anatomical locations 24a and 24b on opposite sides of a gap, such
as a gap 24c. Thus, the gap 24¢ can be disposed in an anatomical structure, and can for instance
define an anatomical defect, or can be disposed between different anatomical structures. First
and second anchors 22a and 22b can be injected or otherwise driven or inserted into the
respective first and second target anatomical locations 24a and 24b on opposite sides of the gap
24c, and subsequently drawn toward each other so as to approximate the gap 24c. Alternatively
or additionally still, the anchor assembly 20 can be configured to secure an auxiliary structure to
the anatomical structure. In this regard, it should be further appreciated that the anchor assembly
20 can include any number of anchors 22 as desired.

[0138] Each anchor body 28a and 28b can include a respective expandable portion 36a
and 36b, and an actuation member 37a and 37b, such as an actuation strand 38a and 38b, that is
configured to actuate the respective expandable portion 36a and 36b, and thus the respective
anchor body 28a and 28b, from a first configuration illustrated in Fig. 1A, whereby the anchor
body 28a and 28D is initially placed at the target anatomical location, to an expanded
configuration illustrated in Fig. 1B, whereby the respective anchor body 28a and 28b can be
secured to the anatomical structure 24. Thus, the anchor bodies 28a and 28b of the anchors 22a
and 22b can be inserted through an opening 23 at the respective target anatomical locations 24a
and 24b that can be created, for example, when delivering the anchor bodies 28a and 28b to the
respective target anatomical locations 24a and 24b, for instance by injecting the anchor bodies
28a and 28b to the respective target anatomical locations 24a and 24b.

[0139] The expandable portion 36 of the anchor body 28 extends along the direction of
elongation 34 so as to define an initial distance D1 as measured from the proximal end 39a to the
distal end 39b along the direction of elongation 34 when in the first configuration. The initial

distance D1 can be any length as desired, such within a range having a lower end that can be
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defined by approximately Smm, alternatively approximately 10mm, alternatively still
approximately 20mm, and alternatively still approximately 24.5mm, and having an upper end
that can be defined by approximately 50mm, alternatively approximately 40mm, alternatively
still approximately 30mm, and alternatively still approximately 25.5mm.

[0140] Furthermore, when in the first configuration, the expandable portion 36 defines
an initial maximum thickncss T1 that cxtends in a sccond dircction 35 that is substantially
perpendicular, with respect to the direction of elongation 34, The initial maximum thickness T1
can be sized as desired. As illustrated in Fig. 1B, when the expandable portion 36 in the
expanded configuration, the expandable portion 36 is collapsed, for instance compressed or
tangled, along the direction of elongation 34 to a second distance D2 as measured from the
proximal end 39a to the distal end 39b along the direction of elongation 34. The second distance
D2 can be less than the initial distance D1. As the expandable portion 36 collapses along the
direction of elongation, for instance as it is actuated from the first configuration to the expanded
configuration, the expandable portion 36 expands along the second direction 35 to a second
maximum thickness T2 that is greater than the initial maximum thickness T1. The second
maximum thickness T2 extends along the second direction 35 which is substantially
perpendicular to the direction of elongation 34.

[0141] The maximum thicknesses T1 and T2 in the second direction 35 can be defined
such the anchor body 28 does not define a thickness in the second direction 35 that is greater
than the maximum thicknesses T1 and T2, respectively. It should be appreciated that the
proximal and distal ends 39a and 39b can change locations on the expandable portion 36 as the
expandable portion 36 actuates to the expanded configuration, for instance due to configuration
of the expandable portion 36 when in the expanded configuration. However, when the
expandable portion 36 is in the expanded configuration, the proximal and distal ends 39a and 39b
continue to define the proximal-most and distal-most ends of the expandable portion 36, such
that the distance D2 along the direction of elongation 34 is defined linearly between the proximal
and distal ends 39a and 39b of the expandable portion 36 when the expandable portion 36 is in
the expanded configuration.

[0142] Each of the actuation strands 38 of the first and second anchors 22a and 22b can
be attached to cach other. For instance, the actuation strand 38 of the first anchor 22a can be
integral with the actuation strand 38 of the second anchor 22b. Alternatively, as will be
described in more detail below with reference to Figs. 2A-C, the actuation strand 38 of the first
anchor 22a can be separate from the actuation strand 38 of the second anchor 22a, such that the

actuation strands 38 of the first and second anchors 22a and 22b are subsequently attached,
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directly or indirectly, using any suitable connector member 63. The connector member 63 can
be integral with either or both of the actuation strands 38a and 38b or can be separately attached
to each of the actuation strands 38a and 38b. In accordance with one embodiment, the actuation
strands 38a and 38b of cach of the first and second anchors 22a and 22b defines at least one
respective actuation portion 131a and 131b and can further include at least one respective
attachment portion 133a and 133b. The actuation portions 131a and 131b arc cach configured to
receive an actuation force that causes the respective anchor 22a and 22b to actuate from the first
configuration to the expanded configuration.

[0143] In accordance with the illustrated embodiment, the attachment portions 133a
and 133b of the actuation strands 38a and 38b of the first and second anchors are configured to
be attached to each other so as to span across the gap 24¢ and attach the first anchor body 28a to
the second anchor body 28b. The attachment portions 133a and 133b can be integral with each
other, or attached to each other using any suitable connector member. Furthermore, in
accordance with the illustrated embodiment, the actuation portions 131a and 131b can also
define attachment portions that are configured to be attached to each other in any suitable
mannet, either before or after the actuation force F is applied to the actuation portions 131a and
131b. Thus, the attachment portion 133a and 133b of a respective anchor 22a and 22b is
configured to attach the respective anchor to another anchor, such as an attachment portion of the
other anchor. Furthermore, the actuation portion 131a of the first anchor 22a is configured to
attach the respective anchor 22a to the second anchor 22b. In accordance with the illustrated
embodiment, the attachment portion 133a of the actuation strand 38a of the first anchor 22a is
integral with the attachment portion 133b of the actuation strand 38b of the second anchor 22b,
though it should be appreciated that the attachment portions 133a-b of the first and second
anchors 22a-b can be separate from each other and attached to each other, as described in more
detail below.

[0144] With continuing reference to Figs. lA-B, once the expandable portions 36a-b of
the anchors 22a-b have actuated to the expanded configuration, the actuation strands 38a-b can
be placed in tension. For instance, in accordance with one embodiment, an approximation Force
AF can be applied to either or both of the actuation portion 131a-b of the actuation strands 38a-b
of the first and sccond anchors 22a-b, thereby inducing a tension in the actuation strands 38a-b of
the first and second anchors 22a-b so as to apply a biasing force that draws the first and second
anchors 22a and 22b toward each other. Accordingly, if a gap 24c is disposed between the first

and second anchors 22a and 22b, movement of the anchors 22a and 22b toward each other in
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response to the biasing force approximates the gap 24¢ which, in certain embodiments, can be an
anatomical defect, such as a tissue defect as described above.

[0145] Furthermore, when the actuation strands 38a-b are maintained in tension after
the defect 24 has been approximated, the anchor bodies 28a-b are prevented from backing out
from the anatomy through the respective target locations 24a-b, which could allow the gap 24c to
open. Thus, once the gap 24¢ has been approximated, the actuation strand 38a of the first anchor
22a can be attached to the actuation strand 38b of the second anchor 22b so as to maintain
tension between the first and second anchors 22a and 22b and prevent the first and second
anchors 22a and 22b from separating.

[0146] The anchor bodies 28a and 28b can be constructed by weaving any suitable
substrate, such as a strand, for instance a strand of suture, in any manner desired so as to produce
a plurality of openings 43 that extend through the respective anchor bodies 28a and 28b. The
first and second actuation strands 38a and 38b can be woven through at least two of the openings
43 along the direction of elongation 34 of the anchor bodies 28a and 28b.

[0147] TIn accordance with the embodiment illustrated in Figs. 1A-1F, the first and
second actuation strands 38a and 38D are integral with the respective first and second anchor
bodics 28a and 28b. In accordance with other embodiments, the first and second actuation
strands 38a and 38b are illustrated as separate from and attached to the respective first and
second anchor bodies 28a and 28b (see Fig. 2C). In accordance with still other embodiments,
one of the first and second actuation strands 38a and 38b is integral with the respective anchor
body and the other of the first and second actuation strands 38a and 38b is separate from and
attached to the respective anchor body. In accordance with embodiments whereby the first and
second actuation strands 38a and 38D are illustrated and described as integral with the respective
first and second anchor bodies 28a and 28b, it should be appreciated that the first and second
actuation strands 38a and 38b can alternatively be separate from and attached to the respective
first and second anchor bodies 28a and 28b, unless otherwise indicated. Furthermore, in
accordance with embodiments whereby the first and second actuation strands 38a and 38b are
illustrated and described as separate from and attached to the respective first and second anchor
bodies 28a and 28D, it should be appreciated that the first and second actuation strands 38a and
38D can altcrnativcely be intcgral with the respective first and sccond anchor bodics 28a and 28D,
unless otherwise indicated.

[0148] Referring to Figs. 1C-1F, the anchor assembly 20 can include at least one
connector member 63 that is configured to join the anchors 22 and allow a biasing force to be

applied to at least one of the anchors 22a and 22b that draws the anchors 22a and 22b together,
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thereby approximating the anatomical defect 24. The connector member 63 can be integral with
one or both of the first and second anchors 22a and 22b, for instance integral with one or both of
the first and second actuation strands 38a and 38b, can be integral with one or both of the first
and second anchor bodies, or can be separate from and attached (directly or indirectly) to one or
both of the first and second anchors 22a and 22b. For instance, the connector member 63 can be
scparatc from and attached between the first and sccond anchors 22a and 22b, as will be
described in more detail below. While connector members 63 are described herein in accordance
with various embodiments, it should be appreciated that the anchor assembly 20 can alternatively
include any suitable connector member configured to attach the first anchor 22a to the second
anchor 22b.

[0149] The anchor assembly 20 can include a connector member 63 that is integral with
the corresponding actuation strands 38a and 38b. As described above, each of the first and
second anchor bodies 28a and 28b can be implanted at respective first and target anatomical
locations 24a and 24b that are disposed on opposite sides of a gap 24c as illustrated in Fig. 2A.
Each of the first and second actuation strands 38a and 38b can receive an actuation force F
substantially along the direction of clongation 34 that causes the respective first and second
anchor bodies 28a and 28b, and in particular the respective expandable portions 36a and 36b, to
actuate from the first configuration to the expanded configuration so as to fix the first and second
anchor bodies 28a and 28D at the respective first and second target anatomical locations 24a and
24b. The actuation force F applied to each of the actuation strands 38a and 38b can be in the
form of different actuation forces, or can be the same actuation force.

[0150] For instance, referring to Figs. 1C-1D, the connector member 63 can be
configured as an auxiliary connector member 77, that is a connector member that is separate
from one or both of the first and second actuation strands 38a and 38b and configured to attach to
the first and second actuation strands 38a and 38b to each other. For instance, the auxiliary
connector member 77 can be made from any suitable metal, plastic, or any alternative
biocompatible material, and can be configured as a body 146, which can be flexible or rigid, that
is configured to attach to either or both of the first actuation strands 38a and 38b, and in
particular to the actuation portions 131a-b, at a location between the anchors 22a and 22b. For
instance, cach of the first and sccond actuation portions 131a-b can be stitched through the body
146 and tied about the body 146 so as to define a knot 148 that can be actuated from an unlocked
configuration to a locked configuration. The first and second actuation portions 131a-b are
slidable with respect to the body 146 when the knots 148 are in the unlocked configuration, and

fixed with respect to sliding movement relative to the body 146 when the knots 148 are in the
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locked configuration. The body 146 can define any shape as desired, such as substantially
cylindrical, and can be flexible or substantially rigid as desired.

[0151] During operation, the actuation portions 131a-b can be stitched through the body
146 along a direction away from the anatomical structure 24 and tied about the body 146 such
that the respective knots 148 are in the unlocked configuration. The body 146 can be oriented
such that its long axis 149 is oricnted substantially parallel to the anatomical structurc 24. The
body 146 can be translated along the first and second actuation strands 38a and 38b along the
direction of Arrow 150 toward the anatomical structure 24 while the actuation strands 38a and
38b are under tension, which causes the actuation strands 38a and 38b to translate relative to the
body 146 along an opposite direction indicated by Arrow 152. As the body 146 translates along
the actuation strands 38a and 38b toward the gap 24c, the body 146 applies the actuation force F
to the actuation strands 38a and 38b, thereby causing the anchors 22a and 22b to actuate from the
first configuration to the expanded configuration.

[0152] Asthe body 146 further translates toward the gap 24c after the anchors 22a and
22b have been actuated to their expanded configuration, the body 146 applies the approximation
force AF to at least one or both of the actuation strands 38a and 38b that draws at least one or
both of the anchors 22a and 22b inward toward the other, thereby approximating the gap 24¢. In
this regard, it should be appreciated that the approximation force AF can be a continuation of the
actuation force F. Alternatively, the actuation force F can be applied to the actuation strands 38a
and 38b at a location upstream of the body 146, or prior to attaching the actuation strands 38a
and 38D to the body 146. The knot 148 can then be tightened so as to secure the first and second
actuation strands 38a and 38b to the body 146, and therefore also to each other so as to prevent
separation of the first and second anchors 22a and 22b. Once the gap 24c has been
approximated, the body 146, and thus the knots 148, can be disposed along the outer surface of
the anatomical structure 24. Alternatively, the body 146 can be sized such that a portion of the
body 146, and thus the knots 148, is disposed in the opening 23 that receives the anchor bodies
28a and 28b once the gap 24c has been approximated. Accordingly, the knots 148 can be
disposed behind the anatomical structure 24, or can be embedded in the anatomical structure 24.

[0153] The body 146 can thus define a sliding member 47 that allows one of the first
and sccond actuation strands 38a and 38b to slidc with respect to the other of the first and sccond
actuation strands 38a and 38b so as to approximate the gap 24c, and can further define a locking
member 64 that secures the first and second actuation strands 38a and 38b to each other, for
example with respect with respect to relative movement that would allow the first and second

anchor bodies 28a and 28b to separate.
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[0154] Referring now to Figs. 1E-1F, the anchor assembly 20 can include a pair of
connector members 63a and 63b configured to attach at least one or both of the actuation
portions 131a and 131b to the respective attachment portions 133a and 133b. In accordance with
the illustrated embodiment, the actuation strands 38a and 38b are defined by a common actuation
member, such as a common strand, which can be an auxiliary strand 33 that is separate from, and
wovcen through, at lcast onc such as a pair or a plurality of opcnings of both the first and sccond
anchor bodies 28a-b, such that the respective attachment portions 133a and 133D are integral
with each other. Thus, in accordance with the illustrated embodiment, the first and second
actuation strands 38a and 38b are integral with each other. The anchor assembly 20 can include
first and second connector members 63a and 63D that are defined by the actuation strands 38a
and 38D, and are configured to attach the actuation portions 131a and 131b to other locations of
the common strand, and thus to each other. In accordance with the illustrated embodiment, the
first and connector member 63a can attach the corresponding first actuation portion 131ato
another location of the auxiliary strand 33 that is spaced from the first actuation portion 131a.
Likewise, the second and connector member 63b can attach the corresponding second first
actuation portion 1310b to another location of the auxiliary strand 33 that is spaced from the
second first actuation portion 131b. For instance, in accordance with the illustrated embodiment,
the first connector member 63a attaches the first actuation portion 131a to the first attachment
portion 133a, and the second connector member 63b attaches the second actuation portion 131b
to the second attachment portion 133b.

[0155] Thus, it can be said that at least one connector member, such as the first and
second connector members 63a and 63b, can attach the first and second actuation portions 131a
and 131b to respective other locations of the auxiliary strand 33 so as to attach the first and
second actuation portions 131a and 131b to each other, for instance indirectly through at least
one or both of the attachment portions 133a and 133b. It can further be said that the first
connector member 63a operably attaches one portion of the first actuation strand 38a to another
location of the actuation strand 38a, and the second connector member 63b operably attaches one
portion of the second actuation strand 38b to another location of the second actuation strand 38b.
Alternatively, it should be appreciated that the first and second connector members 63a and 63b
can attach the respective first and sccond actuation portions 131a and 131b to the anchor body
28, such as at respective first and second end portions 52 and 54. While the actuation strands
38a and 38D are illustrated as separate from each other, the actuation strands 38a and 38b can
alternatively be attached to each other, for instance via any suitable connector member 63 of the

type described herein, so as to define an outer connector strand.
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[0156] In accordance with the illustrated embodiment, each of the first and second
connector members 63a and 63b can be configured as respective knots 66a and 66b that are
defined by the auxiliary strand 33. In accordance with the illustrated embodiment, the first knot
66a includes a post end 68, which can be defined by the actuation portion 131a of the first
actuation strand 38a, and a free end, which can include a static portion 70a that is defined by a
first cnd 137a of the first attachment portion 133a and a free portion 70b that is defincd by a
second end 139a of the first attachment portion 133a. The first end 137a can be disposed
between the knot 66a and the first anchor body 28a, and the second end 139a can be disposed
between the knot 66a and the second connector member 63b. Alternatively, the free portion 70b
can be defined by the attachment portion 133b of the second actuation strand 38b.

[0157] In accordance with one embodiment, the second knot 66a includes a post end
68, which can be defined by the actuation portion 131b of the second actuation strand 38b, and a
free end, which can include a static portion 70a that is defined by a first end 137b of the second
attachment portion 133D and a free portion 70b that is defined by a second end 1390 of the
second attachment portion 133b. The first end 137b can be disposed between the knot 66b and
the second anchor body 28b, and the second end 139b can be disposed between the knot 66b and
the first connector member 63a. Alternatively, the free portion 70b can be defined by the
attachment portion 133a of the first actuation strand 38a. The attachment portions 133a and
133b are illustrated as being integral with each other, though it should be appreciated that the
attachment portions 133a and 133b can be separate and attached to each other as desired.

[0158] Each of the first and second knots 66a and 66b can define respective sliding
members 47 that allow the respective post ends 68 to translate therethrough relative to the free
ends. Thus, the sliding members 47 allow the first and second actuation portions 131a and 131b
to translate relative to the first and second attachment portions 133a and 133b, for instance in
response to the applied actuation force F when the knots 66a and 66b are in unlocked
configurations, thereby actuating the respective anchor body 28a and 28b from the first
configuration to the expanded configuration. Each knot 66 further defines a locking member 64
that can be actuated to a locked configuration so as to secure the at least one or both of the
anchors 22a and 22b in their respective biased positions. For instance, a tensile locking force can
be applicd to the free portions 70b of the free ends of the knots 66a and 66b so as to prevent the
actuation portions 131a and 131b from translating through the knots 66a and 66b relative to the
attachment portions 133a and 133b.

[0159] The first and second knots 66a and 66b can be spaced apart a fixed distance L

along the auxiliary strand 33, such that the gap 24¢ is maintained approximated when the anchor
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bodies 22a and 22b are inserted into the respective target anatomical locations 24a and 24b. For
instance, the gap 24c can be approximated prior to injecting the knots 66a and 66b into the
respective target anatomical locations 24a and 24b. During operation, once the first and second
anchors 22a and 22b are implanted at the respective first and second target anatomical locations
24a and 24b, the knots 66a-b can be in an unlocked configuration such that application of the
actuation force F to the respective actuation strands 38a-b, for instance the actuation portions
131a-b, causes the respective anchor bodies 28a-b to actuate from the first configuration to the
expanded configuration. Next, a tensile locking force can be applied to the respective attachment
portions 133a-b against the corresponding knots 66a-b, so as to actuate the knots 66a-b to their
locked configurations and maintain the anchor 22a-b in their expanded configurations.

[0160] The distance L between the first and second knots 66a and 66b can be
substantially equal to or less than the distance between the target anatomical locations 24a and
24b, such that the gap 24c is approximated when the first and second anchors 22a and 22b are
expanded behind the anatomy and joined by the auxiliary strand 33, such that tension induced in
the actuation strands 38a and 38b maintains the approximation of the gap 24c. While the first
and second connector members 63a-b can be configured as respective knots 66, it should be
appreciated that either or both of the first and second connector members 63a and 63b can be
alternatively configured as any suitable locking member 63 of any type described herein or any
suitable alternatively constructed locking member. For instance, at least one or both of the
connector members 63a-b can define a splice, whereby the respective actuation strands 38a-b can
be spliced through the other of the actuation strands 38a-b or itself, and the connector strand is
placed in tension after actuation of the anchors 22a and 22b so as to apply a compressive force
that prevents translation of the anchor strands 38a-b.

[0161] It should be appreciated that the anchor bodies 28a and 28b can be constructed
in accordance with any suitable embodiment as desired. For instance, referring now to Figs. 1G-
1H, each of the anchor bodies 28a and 28b can include an eyelet 90 that extends from a distal
end of the respective expandable portions 36a and 36b. The actuation strand 38 can be
configured as an auxiliary strand 33 that is separate from the anchor bodies 28. The actuation
strand can be woven through the anchor bodies 28a and 28b, and can extend through the
respective cyclets 90a and 90b so as to define a path for the cyclets 90a and 90b to travel through
the respective anchor bodies 28a and 28b when the anchor bodies 28a and 28b are actuated from
the first configuration to the expanded configuration. The auxiliary strand 33 can thus attach the
first anchor body 28a to the second anchor body 28b, and can further be configured to receive the

actuation force F that cases the anchor bodies 28a and 28b to actuate from the first configuration
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to the expanded configuration once implanted in the respective target anatomical locations 24a
and 24b.

[0162] As described above, the anchor assembly 20 can include any suitable connector
member 63 that can be configured to attach to the first and second actuation portions 131a and
131b, thereby attaching the first and second actuation strands 38a and 38D to each other, and also
attaching the anchors 22a and 22b to cach other. The first and sccond actuation strands 38a and
38D are illustrated as integral with each other, and thus define a common actuation strand.
Alternatively, the first and second actuation strands 38a and 38b can be separate from each other
and attached to cach other in any manner desired.

[0163] In accordance with the embodiment illustrated in Figs. 1G-H, the connector
member 63 is defined by and integral with the first and second actuation strands 38a and 38b.
Thus, the actuation portions 131a and 131b of the actuation strands 38a and 38b are attached
directly to each other. The connector member 63 can define a sliding member 47 and a locking
member 64 at a junction 125. For instance, the connector member 63 can define a knot 66 that
can be constructed as desired, and can be defined by one or both of the actuation strands 38a and
38b. Thus, at least a portion of the connector member 63 can be integral with at least one or both
of the actuation strands 38a and 38Db.

[0164] One of the first and second actuation strands 38a and 38b can define the post
end 68 of the knot 66, and the other of the first and second actuation strands 38a and 38b can
define the free end 70 of the knot 66. In accordance with the illustrated embodiment, the first
actuation strand, such as the first actuation portion 131a, defines the post end 68 and the second
actuation strand 38b, such as the second actuation portion 131b, defines the free end 70.

[0165] The first and second actuation strands 38a and 38b can be tied into the knot 66
prior to applying tension to the actuation strands 38a and 38b that biases the first and second
anchors 22a and 22b toward each other and approximates the gap 24c. Once the knot 66 is
formed, and when the knot 66 is in an unlocked configuration, the actuation force F can be
applied to the actuation strands 38a and 38b, and in particular to the actuation portions 131a-b, so
as to actuate the respective expandable portions 36 from the first configuration to the expanded
configuration. Next, the approximation force AF can be applied to the terminal portion 135a of
the first actuation strand 38a, which dcfincs the post strand 68, thereby causing the post end 68 to
slide through the knot 66 and draw the respective anchor, such as the first anchor 22a, toward the
other anchor, such as the second anchor 22b. Once the gap 24¢ has been approximated, the free
strand 70b of the free end 70, for instance defined by the terminal portion 135b of the second

actuation strand 38b, can be placed in tension so as to lock knot 66 and prevent the first actuation
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strand 38a from translating through the knot 66, thereby fixing the actuation strands 38a and 38b
in tension. While the connector member 63 can be configured as the knot 66, it should be
appreciated that the connector member 63 can alternatively be configured in accordance with any
embodiment described herein or any suitable alternative connector as desired.

[0166] Referring now to Figs. 2A-C, and as generally described above with respect to
Figs. 1A-B, the anchor asscmbly 20 can includc first and sccond anchors 22a and 22b. The first
anchor 22a includes a first anchor body 28a that extends substantially along the direction of
elongation 34 and defines a first plurality of openings 40a that extend through the first anchor
body 28a. The first anchor 22a further includes a first actuation strand 38a that extends through
at least one of the openings 40a, such as a plurality of the openings, and is configured to receive
an actuation force F that causes the first anchor body 28a to actuate from the first configuration
to the expanded configuration in the manner described above. The first actuation strand 38a can
be separate from and attached to, for instance woven through openings of, the first anchor body
28a, or can be integral with the first anchor body 28a and extend through openings of the first
anchor body 28a.

[0167] The second anchor 22b includes a second anchor body 28b that extends
substantially along the direction of elongation 34 and defines a second plurality of openings 40b
that extend through the second anchor body 28b. The second anchor 22b further includes a
second actuation strand 38b that extends through at least one of the openings 40b, such as a
plurality of the openings, and is configured to receive an actuation force F that causes the second
anchor body 28b to actuate from the first configuration to the expanded configuration in the
manner described above. The second actuation strand 38b can be separate from and attached to,
for instance woven through openings of, the second anchor body 28b, or can be integral with the
second anchor body 28b and extend through openings of the second anchor body 28b.

[0168] In accordance with the embodiment illustrated in Figs. 2A-B, the first and
second actuation strands 38a and 38D are integral with the respective first and second anchor
bodies 28a and 28b. In accordance with other embodiments, the first and second actuation
strands 38a and 38b are illustrated as separate from and attached to the respective first and
second anchor bodies 28a and 28b. In accordance with still other embodiments, one of the first
and sccond actuation strands 38a and 38b is intcgral with the respective anchor body and the
other of the first and second actuation strands 38a and 38b is separate from and attached to the
respective anchor body. In accordance with embodiments whereby the first and second actuation
strands 38a and 38D are illustrated and described as integral with the respective first and second

anchor bodies 28a and 28D, it should be appreciated that the first and second actuation strands
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38a and 38b can alternatively be separate from and attached to the respective first and second
anchor bodies 28a and 28b, unless otherwise indicated. Furthermore, in accordance with
embodiments whereby the first and second actuation strands 38a and 38b are illustrated and
described as separate from and attached to the respective first and second anchor bodies 28a and
28b, it should be appreciated that the first and second actuation strands 38a and 38b can
alternatively be integral with the respective first and sccond anchor bodics 28a and 28b, unlcss
otherwise indicated.

[0169] With continuing reference to Fig. 2C, the anchor assembly 20 can include at
least one connector member 63 that is configured to join the anchors 22 and allow a biasing force
to be applied to at least one of the anchors 22a and 22b that draws the anchors 22a and 22b
together, thereby approximating the anatomical defect 24. The connector member 63 can be
integral with one or both of the first and second anchors 22a and 22b, for instance integral with
one or both of the first and second actuation strands 38a and 38b, can be integral with one or
both of the first and second anchor bodies, or can be separate from and attached (directly or
indirectly) to one or both of the first and second anchors 22a and 22b. For instance, the
connector member 63 can be separate from and attached between the first and second anchors
22a and 22b, as will be described in more detail below. While connector members 63 are
described herein in accordance with various embodiments, it should be appreciated that the
anchor assembly 20 can alternatively include any suitable connector member configured to
attach the first anchor 22a to the second anchor 22b. At least one or both of the actuation strands
38a-b can be configured to receive an approximation force AF that biases at least one of the first
and second anchors 22a and 22b toward the other so as to approximate the gap 24c.

[0170] The anchor assembly 20 can include a connector member 63 that is integral with
the corresponding actuation strands 38a and 38b. As described above, each of the first and
second anchor bodies 28a and 28b can be implanted at respective first and target anatomical
locations 24a and 24b that are disposed on opposite sides of a gap 24c as illustrated in Fig. 2A.
Each of the first and second actuation strands 38a and 38b can receive an actuation force F
substantially along the direction of elongation 34 that causes the respective first and second
anchor bodies 28a and 28b, and in particular the respective expandable portions 36a and 36b, to
actuate from the first configuration to the cxpanded configuration so as to fix the first and sccond
anchor bodies 28a and 28D at the respective first and second target anatomical locations 24a and
24b. The actuation force F applied to each of the actuation strands 38a and 38b can be in the
form of different actuation forces, or, as is described in more detail below, can be the same

actuation force.
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[0171] Referring now to Fig. 2B, once the first and second anchor bodies 28a and 28b
are secured to the respective first and second target anatomical locations 24a and 24b, an
approximation force AF can be applied to at least one or both of the first and second actuation
segments 38a and 38b substantially along a direction toward the other of the respective first and
second anchor bodies 28a and 28b, which can also be toward the respective gap 24c. Thus the
approximation forcc AF can have a directional componcnt that is toward the other of the
respective first and second anchor bodies 28a and 28Db, for instance can be directed purely toward
the other of the first and second anchor bodies 28a and 28b. Likewise, the approximation force
AF can have a directional component that is directed toward the gap 24c, for instance directed
purely toward the gap 24c. Accordingly, the approximation force AF biases at least one or both
of the anchor bodies 28a and 28b toward the other of the anchor bodies 28a and 28b to respective
biased positions that to approximate the gap 24c.

[0172] Referring again to Fig. 2C, the connector member 63 that can define at least one
or both of a sliding member 47 and a locking member 64 that attaches the first and second
connector actuation strands 38a and 38b together, for instance at a junction 125. Thus, it should
be appreciated that the at least one of the sliding member 47 and locking member 64 can
likewise attach the first actuation strand 38a to the second actuation strand 38b. In accordance
with one embodiment, the connector member 63 can attach the first and second actuation strands
38a and 38b after the first and second actuation strands 38a and 38b have been put under tension
so as to maintain the gap 24c in an approximated state. The member 63 can be actuated to the
locked configuration so as to prevent or resist separation of the first and second anchors 22a and
22b that would cause the gap 24c to open from the approximated state. Alternatively or
additionally, the connector member 63 can attach the first and second actuation strands 38a and
38D to each other prior to applying the approximation force AF to the actuation strands 38a and
38D, and placing the actuation strands 38a and 38b under tension, and therefore prior to
approximating the gap 24c.

[0173] In accordance with certain embodiments, the connector member 63 is defined
by, and integral with, the first and second actuation strands 38a and 38b, and can be configured
as a sliding and locking knot that can iterate from an unlocked configuration, whereby one of the
actuation strands 38a and 38b to slide relative to the other so as to approximatc the gap 24¢, and
a locked configuration, whereby the actuation strands 38a and 38b are prevented from sliding
relative to each other through the knot. The connector member 63 defines the at least one of the

sliding member 47 and the locking member 64 at the junction 125. Thus, it can be said that the
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connector member 63 can directly or indirectly attach the first and second actuation strands 38a
and 38b together.

[0174] Referring now to Fig. 3A, a fixation assembly 250 can include the anchor
assembly 20, such as at least one anchor 22, and an insertion instrument 252 configured to inject
the anchor 22 in the anatomical structure 24 as illustrated in Figs. 1A-B. 1t should be appreciated
that the fixation kit 250 can includc at lcast onc or morc up to all of the anchors 22 described
herein alone, attached to each other, or configured to be attached to each other in accordance
with any of the embodiments describer herein. The insertion instrument 252 can include a
cannula 254 with a central opening 256 and a first pusher member such as a plunger or push rod
258 which is coaxially insertable into the central opening 256. the cannula 254 has an
acuminated tip 260 and a slot 268 extending axially from the tip 260. The cannula 254 can
extends substantially straight as illustrated, or can be curved or define any suitable shape as
desired so as to eject an anchor body 28.

[0175] Further, the insertion instrument 252 comprises a handle 262 with an operating
lever 264. One end of the handle 262 is detachably attached to the cannula 254 and the operating
lever 264 is detachably attached to the plunger 258. The outer diameter of the plunger 258
corresponds to the inner diameter of the central opening 256 of the cannula 254. At the rear end
the central opening of the cannula 254 is conically configured in such a manner that it enlarges
towards the rear end of the cannula 254 at an inlet 266. Thus, the anchor body 28 of the anchor
22 can be inserted in its first configuration through the conical inlet 266 and into the central
opening 256 of the cannula 254, such that the anchor body 28 can be compressed.

[0176] When the anchor body 28 is pressed out of the cannula 254 by pressing the
plunger 258 forward the anchor body 28 can radially expand, for instance in the second direction
35 (see Figs. 1A-B) in such a manner that it can be retained by the front face of the cannula 254
when a tensile force is exerted onto the actuation strand 38 in order to tighten the anchor body
28. the actuation strand 38 is led through the slot 268 so that it can be led alongside the cannula
254 when the cannula 254 is inserted into the anatomical structure 24. At the free end of the
actuation strand 38 a needle 270 is attached that can be used for finishing a surgical procedure
when the anchor body 28 of the anchor 22 has been actuated to the expanded configuration and
sccurcd to the anatomical structurc 24.

[0177] Referring to Fig. 3B, the plunger 258 can have an outer diameter or alternative
cross-sectional dimension that is less than the inner diameter or cross-sectional dimension of the
central opening 256 of the cannula 254. The actuation strand 38 of the anchor 22 can thus be led

through the central opening 256 of the cannula 254 when the plunger 258 is inserted in the
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central opening 256 of the cannula 254. By actuating the operating lever 264 at the handle 262,
the plunger 258 can push the anchor 22 forward in the cannula 254 as far as the anchor body 28
exits from the central opening 256 at the tip 260 of the cannula 254. Once the anchor body 28 is
positioned in the central opening 256 the actuation strand 38 can be pulled backward at the rear
end of the cannula 254 so that the anchor body 28 can be actuated in the cavity 256 to its
cxpanded configuration.

[0178] Referring to Figs. 4A-D, the plunger 258 can define a central bore 272 where
the actuation strand 38 of the anchor 22 can be led through. Further, the cannula 254 has a first
longitudinal aperture 274 extending between the tip 260 and the rear end of the cannula 254 so
that the cannula 254 is slotted over its entire length. A second longitudinal aperture 276 extends
on the plunger 258 between the front end and the rear end of the plunger 258 so that the plunger
258 is slotted over its entire length as well. As shown in Fig. 4B when the cannula 254 is in a
first rotative position relative to the plunger 258 the first longitudinal aperture 274 of the cannula
254 is diametrically opposite to the second longitudinal aperture 276 of the plunger 258. In the
first rotative position of the cannula 254 the actuation strand 38 of the anchor 22 is retained by
the central bore 272. Once the anchor body 28 of the anchor 22 has been fixed in a cavity of a
patient’s body by pulling the actuation strand 38 of the anchor 22 backward the cannula 254 can
be rotated into a second rotative position relative to the plunger 258 (Fig. 4D). In this second
rotative position of the cannula 254 the first longitudinal aperture 274 of the cannula 254 is
aligned with the second longitudinal aperture 276 of the plunger 258 and the insertion instrument
252 can be released from the actuation strand 38 of the anchor 22.

[0179] Figs. 5A-D illustrate the handle 262 and the attachment of the cannula 254 to
the handle 262 of an embodiment of the insertion instrument 252 of Figs. 3A to 4D. The upper
end portion of the handle 262 comprises a groove 278 into which the cannula 254 can be inserted
and a spring member such as a leaf spring 279 so as to provide a releasable snap lock configured
to releasably attach the cannula 254 to the handle 262. The rear end of the plunger 258 can be
snapped into a resilient fork 280 arranged at the upper end of the operating lever 264.

[0180] Referring to Fig. 6, the insertion instrument 52 can include a depth control tube
282 slid over the cannula 254 and a clamping element 284. The insertion instrument 52 is pre-
opcratively prepared by inscrting the anchor 22 into the cannula 254 and inscrting the plunger
258. Once the anchor 22 and the plunger 258 have been inserted any one of a plurality of
clamping elements 284 is attached to the rear end of the insertion instrument 252 by snapping a
first tab 286 onto the rear portion of the cannula 254. To prevent an unintended displacement of

the plunger 258 relative to the cannula 254 the clamping element 284 comprises a second tab 288
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which abuts the rear end of the cannula 254 and a third tab 290 which abuts an enlarged portion
at the rear end of the plunger 258. Before using the insertion instrument 252, the clamping
element 284 is removed from the cannula 254 and the handle 262 is attached to the cannula 254,
and the insertion instrument 252 can be operated in the manner described herein.

[0181] Referring now to Figs. 1A and 7A-D, an insertion instrument 300 constructed in
accordance with an altcrnative cmbodiment is configurced to deliver at least onc anchor knot,
such as the first and second anchor knots 22a and 22b, to a respective target location, such as
target locations 24a and 24b (Fig. 1A). The insertion instrument 300 is illustrated as elongate
along a longitudinal axis 302 that extends substantially along a longitudinal direction L, and
defines a proximal end 304 and an opposed distal end 306 that is spaced from the proximal end
304 along the longitudinal axis 302. Thus, it should be appreciated that the terms “distal” and
“proximal” and derivatives thereof refer to a spatial orientation closer to the distal end 306 and
the proximal end 304, respectively. Furthermore, the directional term “downstream” and
“upstream” and derivatives thereof refer to a direction that extends from the proximal end 304
toward the distal end 306, and a direction that extends from the distal end 306 toward the
proximal end 304, respectively. The insertion instrument 300 further extends along a lateral
direction A that is substantially perpendicular to the longitudinal direction L, and a transverse
direction T that is substantially perpendicular to the longitudinal direction L and the lateral
direction A. It can also be said that the lateral and transverse directions A and T extend radially
with respect to the longitudinal axis 302. Thus, the terms “radially outward” and “radially
inward” and derivatives thereof refer to a direction away from and toward the longitudinal axis
302, respectively, and can be used synonymously with laterally and transversely as desired.

[0182] The insertion instrument 300 includes a casing 308 that can provide a handle,
and a cannula 310 that is supported by the casing 308 and extends distally out from the casing
308 along a central axis 309. The cannula 310 can be fixed to the casing 308 with respect to
translation. The central axis 309 can extend longitudinally and can thus be inline with the
longitudinal axis 302 of the insertion instrument 300, or can be offset with respect to the
longitudinal axis 302 of the insertion instrument 300. The cannula 310 extends substantially
straight as illustrated, but can alternatively be curved or define any suitable alternative shape as
desired. The cannula 310 defines an clongate opening 312, which can be clongate longitudinally
or along any other direction or combination of directions as desired, that is sized to receive the at
least one anchor knot, such as the first and second anchor knots 22a and 22b. The insertion
instrument 300 can further include a biasing member such as a plug 314 that is disposed in the

elongate opening 312, such that the first knot anchor body 28a is disposed in the cannula 310 at a
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location upstream of the plug 314, and the second knot anchor 28b is disposed in the cannula 310
at a location downstream of the plug 314. Thus, the plug 314 can further provide a divider that
separates the first anchor body 28a from the second anchor body 28b along the longitudinal
direction. The first and second anchor bodies 28a and 28b are stacked in the instrument 300
along the longitudinal axis 302. The cannula 310 defines a distal tip 311 that is configured to
picrcc tissuc at a target location so as to dcliver at lcast onc anchor to the targct location.

[0183] The insertion instrument 300 further includes a plunger 316 that is supported by
the casing 308, and extends proximally out from the casing 308. The plunger 316 is configured
to translate distally from an initial or first position illustrated in Figs. 7A-D along a first stroke to
a second position illustrated in Figs. 8A-D, thereby causing the plug 314 to bias the second
anchor 22b distally so as to ¢ject the second anchor 22b out the cannula 310, for instance out a
distal ejection port 442 that extends substantially longitudinally through the tip 311.

[0184] Once the second anchor 22b has been ¢jected out the ejection port 442, the
plunger 316 is configured to translate further distally along a first portion of a second stroke
illustrated in Figs. 11A-C, and along a second portion of the second stroke illustrated in Figs.
12A-C, such that a push rod 330 (see Figs. 7C) biases the first anchor body 28a distally so as to
gject the first anchor 22a out the cannula 310, for instance out the ejection port 442, into the first
target anatomical location 22a . Alternatively, as described in more detail below, the cannula
310 can define a side ¢jection port 318 (described below with reference to Fig. 31) that is
configured to eject the first and second anchor bodies 28a and 28b out the cannula 310 along a
direction angularly offset with respect to the central axis 309.

[0185] The insertion instrument 300 can be configured such that the plunger 316 moves
distally from the second position to an offset position as illustrated in Figs 9A-D before moving
along an intermediate stroke from the offset position to an intermediate position as illustrated in
Figs. 10A-D. Accordingly, the plunger 316 can move from the second position, to the offset
position, to the intermediate position, and finally to the third position illustrated in Figs. 12A-D.
In accordance with the illustrated embodiment, the plunger 316 is rotated from the second
position to the intermediate position prior to translating along the second stroke to the third
position. For instance, the plunger 316 can move along a first portion of the second stroke as
illustratcd in Figs. 11A-D prior to moving along a sccond portion of the sccond stroke as
illustrated in Figs. 12A-D. An actuation force can be applied to the actuation portion 131a and
131b of the first and second anchors 22a and 22b, respectively, after each anchor has been

gjected, or can alternatively be applied after both anchors 22a and 22b have been ¢jected. The
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anchors 22a and 22b can be attached to each other in any manner as desired, for instance across
the gap 24c.

[0186] Referring now to Figs. 7A-C in particular, the casing 308 defines a body 320
that defines at least one radially outer side wall 322, such as a plurality of joined walls that can
be of any size and shape, and further defines a proximal wall 324 and an opposed distal wall 326.
The at Icast onc outer wall 322, the proximal wall 324, and the distal wall 326 at lcast partially
define an interior 328 that can be in fluid communication with the elongate opening 312 of the
cannula 310. The cannula 310 is attached to the distal wall 326 of the casing 308 and is thus
fixed to the casing 308. The cannula 310 extends distally from the casing 308 to the tip 311.
The tip 311 can be tapered distally, such that the cannula 310 defines a tapered distal end. For
instance, the tip 311 can be conical, that is the tip 311 can define a portion that is conical, and
can define the shape of a cone or any suitable alternative shape as desired. The insertion
instrument 300 can further include a support sleeve 313 that at least partially surrounds the
cannula 310 at the interface with the casing 308, and extends distally along a portion of the
length of the cannula 310. The support sleeve 313 provides structural support and rigidity to the
cannula 310.

[0187] The plunger 316 defines a distal end 316a that is disposed in the interior 328, a
body portion 316b that extends proximally from the distal end 316a and out the proximal wall
324 of the casing 308, and a proximal end 316c¢ that can define a grip that is disposed outside the
casing 308. The insertion instrument 300 further includes a first pusher assembly 317 that can
include the plunger 316 and a first pusher member, such as a push rod 330 that is attached,
directly or indirectly, to the distal end 316a of the plunger 316. The push rod 330 can be
attached to the plunger 316 (for instance integral with the plunger 316 or separately attached to
the plunger 316 via any suitable fastener or intermediate apparatus as desired). For instance, in
accordance with the illustrated embodiment, the distal end 316a of the plunger is attached to a
retention housing 392 as is described in more detail below with reference to Fig. 17. The push
rod 330 is attached to the retention housing 392, and is thus attached to the plunger 316. The
push rod 330 can extend distally from the plunger 316 into the opening 312 of the cannula 310
and out the distal wall 326 of the casing 308. It should be appreciated that reference to at least
onc or both of the plunger 316 and the push rod 330 can be applicable to the first pusher
assembly 317. For instance, description with respect to the structure that is fixed or coupled to at
least one or both of the plunger 316 and the push rod 330 can be said to be fixed or coupled,
respectively, to the first pusher assembly 317.
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[0188] Because the push rod 330 is translatably fixed to the plunger 316, movement of
the plunger 316 proximally and distally causes the push rod 330 to likewise move proximally
and distally. The push rod 330 defines a distal end 330a disposed in the opening 312 of the
cannula 310. Accordingly, the distal end 330a of the push rod 330 is configured to brace against
the first anchor 22a when the insertion instrument 300 is in the first position as illustrated in Figs
7A-D. The distal end 330a of the push rod 330 is configurcd to bracc against the first anchor 22a
when the insertion instrument 300 is in the first position, and also as the plunger 316, and thus
the push rod 330, translates distally from the first position to the second position, such that the
push rod 330 ¢jects the first anchor 22a out the insertion instrument 300 and into the respective
target location 24a. When a tensile force is applied to the respective actuation member 37a
substantially along the direction of elongation of the anchor body 28a after the first anchor body
28a has been gjected and is braced against the anatomical structure 24, the anchor body 28a
expands along the second direction 35 that is perpendicular with respect to the direction of
clongation 34 of the anchor body 28a (see, for instance, Figs. 1A-B).

[0189] The insertion instrument 300 can further includes a second pusher assembly 333
that includes an attachment member 331, such as a collar 332 that extends about the plunger 316
and can at least partially surround the plunger 316, and a second pusher member, such as a push
tube 334 that extends distally from the collar 332 and at least partially surrounds the push rod
330. The push tube 334 can be attached to the collar 332 (for instance integral with the collar
332 or separately attached to the collar 332 via any suitable fastener as desired). Accordingly,
description of at least one or both of the push tube and the collar 332 can be applicable to the
second pusher assembly 333. For instance, description with respect to the structure that is fixed
or coupled to at least one or both of the push tube 334 and the collar 332 can be said to be fixed
or coupled, respectively, to the second pusher assembly 333.

[0190] The push tube 334 can include the plug 314 that can define the distal end of the
push tube 334. The push tube 334 can be cannulated in accordance with the illustrated
embodiment so as to define a longitudinally elongate opening 335, and the push rod 330 has an
outer diameter that is less than that of the opening 335, such that the push rod 330 is disposed
inside the elongate opening 335 of the push tube 334. It should be appreciated that structures
described herein as defining a diamcter can alternatively define any suitably configured cross
section, which can be circular or alternatively shaped, and thus can define any cross-sectional
dimension which can be a diameter or not. The cannula 310 can contain both the first and

second anchor bodies 28a and 28b. For instance, the push tube 334 can contain the first anchor
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body 28a at a location upstream of the plug 314, and the cannula 310 can contain the second
anchor body 28D at a location distal to the plug 314, and thus distal to the first anchor body 28a.

[0191] The insertion instrument 300 can include a force transfer member 336 that can
extend radially inward from the distal end of the collar 332, such that the push rod 330 extends
distally through or from force transfer member 336. The force transfer member 336 can abut the
collar 332, or can be fixcd to the distal end of the collar 332. The force transfer member 336 can
further abut or be fixed to the proximal end of the push tube 334. If the force transfer member
336 abuts one or both of the collar 332 and the push tube 334, then 1) distal movement of the
collar 332 biases the force transfer member 336 distally, which in turn biases the push tube 334,
including the plug 314, distally, and 2) proximal movement of the collar 332 does not bias the
push tube 334 proximally. If the force transfer member 336 is attached to the collar 332 and the
push tube 334, then 1) distal movement of the collar 332 biases the force transfer member 336
distally, which in turn biases the push tube 334, including the plug 314, distally, and 2) proximal
movement of the collar 332 biases the force transfer member 336 distally, which in turn biases
the push tube 334, including the plug 314, distally. Whether the force transfer member 336 abuts
or is fixed to the collar 332 and the push tube 334, it can be said that the collar 332 is translatably
coupled to the push tube 334, such that distal translation of the collar 332 causes the push tube
334 to translate distally.

[0192] The collar 332, and thus the push tube 334, including the plug 314, is configured
to be selectively coupled to and decoupled from the first pusher assembly 317 with respect to
translation, and configured to be selectively coupled to and decoupled from the casing 308 with
respect to translation. For instance, in a first configuration, the collar 332 is translatably fixed to
the plunger 316, and thus also to the push rod 330. Furthermore, in the first configuration, the
collar 332 is translatably decoupled from the casing 308 and thus also translatably decoupled
from the cannula 310. Accordingly, in the first configuration, proximal and distal movement of
the plunger 316 and push rod 330 relative to the casing 308 and cannula 310 causes the collar
332 to correspondingly move proximally and distally relative to the casing 308 and cannula 310.
It should be appreciated that in the first configuration, the push rod 330 is translatably coupled to
the push tube 334, such that the push rod 330 and the push tube 334 translate in tandem, for
instancc during the first stroke, thereby causing the push tube 334 to cject the sccond anchor
body 28b out the cannula 310, as will be described in more detail below. As described above,
when a tensile force is applied to the respective actuation member 37b substantially along the
direction of elongation of the second anchor body 28b after the second anchor body 28b has been

gjected, the second anchor body 28b expands along the second direction 35 that is perpendicular
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with respect to the direction of elongation 34 of the anchor body 28b (see, for instance, Figs. 1A-
B).

[0193] TIn asecond configuration, the collar 332 is translatably decoupled from the
plunger 316, and thus the push rod 330, and is translatably coupled to the casing 308, and thus
the cannula 310. Accordingly, in the second configuration, the plunger 316 and push rod 330
movc proximally and distally rclative to the collar 332 and the casing 308 and the cannula 310.

It should be appreciated that in the second configuration, after the first stroke, the push rod 330 is
translatably decoupled from the push tube 334, such that the push rod 330 translates distally
relative to the push tube 334 and thus the plug 314, for instance during at least a portion of the
second stroke, thereby causing the push rod 330 to gject the first anchor body 28a out the cannula
310, as will be described in more detail below.

[0194] Referring now to Figs. 13A-G, the insertion instrument 300 includes a guide
system 329 that operably couples the casing 308 and the push tube 334 so as to guide relative
movement between the casing 308 and the push rod 330. In accordance with the illustrated
embodiment, the guide system 329 includes complementary first and second guide members 338
and 340, respectively, that are coupled between the casing 308 and the collar 332. In accordance
with the illustrated embodiment, during the first stroke and a first portion of the second stroke,
the first and second guide members 338 and 340 cooperate to guide the movement of the plunger
316 (and push rod 330) and collar 332 (and push tube 334) in tandem relative to the casing 308.
In that regard, it should be appreciated that the first and second guide members 338 and 340 are
operably coupled between the plunger 316 and the collar 332 during the first stroke and a first
portion of the second stroke. In accordance with the illustrated embodiment, during a second
portion of the second stroke, the first and second guide members 338 and 340 cooperate to guide
the movement of the plunger 316 and push rod 330 relative to both the collar 332 (and push tube
334) and the casing 308. In that regard, it should be appreciated that the first and second guide
members 338 and 340 are operably coupled between the casing 308 and the collar 332 during the
second portion of the second stroke.

[0195] In accordance with the illustrated embodiment, one of the first and second guide
members 338 and 340 is provided as a guide track 342 that extends into one of the collar 332 and
the casing 308, and the other of the guide members 338 and 340 is provided as a guide pin 344
that extends into the guide track 342, such that the guide pin 344 rides in the guide track 342,
thereby operably coupling the collar 332 to the casing 308. In accordance with the illustrated
embodiment, the first guide member 338 is provided as the guide track 342 that is carried, and

defined, by the collar 332, and the second guide member 340 is provided as the guide pin 344
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that is translatably fixed to the casing 308 and extends into the guide track 342. For instance, the
guide pin 344 extends radially into or through the side wall 322 of the casing 308 and into the
guide track 342. Tt should be appreciated in accordance with an alternative embodiment that the
guide track 342 can be carried, and defined, by the casing 308 and the guide pin 344 can be
translatably fixed to the collar 332.

[0196] In accordancc with the cmbodiment illustrated in Fig. 13G, the track 342 defines
a slot 339 that extends radially into the collar 332 but not through the collar 332, and a base 341
of the collar 332 that is located at the radially inner end of the slot 339. The guide track 342
defines a first guide portion such as a first track portion 342a, a second guide portion such as a
second track portion 342b that is offset, for instance radially, with respect to the first track
portion 342a, and an angled intermediate guide portion such as an angled intermediate track
portion 342¢ that connects the first track portion 342a to the second track portion 342a.
Accordingly, the guide pin 344 is configured to travel along the first track portion 342a during
the first stroke as the plunger 316 is translated from the first position to the second position. In
particular, the second track portion 342a defines a first or distal end 342a’ an opposed second or
proximal end 342a’’, and an offset position 342a’"" between the distal end 342a and the proximal
end 342a”’. The offset position 342a’” is aligned with an intermediate track portion 342¢ that
extends between the first track portion 342a and the second track portion 342b. Once the guide
pin 344 has translated from the proximal end 342a’ to the offset position 342a’, the guide pin
344 can travel along the intermediate track portion 342¢ toward the second track portion 342b as
the plunger 316 is rotated to the intermediate position. The guide pin 344 can subsequently
travel distally along the second track portion 342b as the plunger 316 is further translated toward
the third position.

[0197] The first and second guide track portions 342a and 342b extend substantially
longitudinally, such that distal translation of the collar 332 relative to the casing 308 during the
first stroke causes the guide pin 344 and the guide track 342 to translate relative to each other. In
accordance with the illustrated embodiment as shown in Figs. 13A-B, the guide track 342
translates distally with respect to the guide pin 344, thereby causing the guide pin 344 to
translate proximally along the first guide track portion 342a during the first stroke of the plunger
316 and the collar 332. Once the first stroke is complcted, and the sccond anchor body 28b has
been gjected from the cannula 310, the guide pin 344 is disposed at the proximal end 342a’” of
the first track portion 342a. The collar 332 defines a stop member at the proximal end of the first
track portion 342a. Thus, the guide pin 344 interferes with the collar 332, thereby preventing the

plunger 316 and collar 332 from further translating distally relative to the casing 308.
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Accordingly, the user is prevented from inadvertently ejecting the first anchor body 308a by
continued distal translation of the plunger 316 after the second anchor body 28b has been
ejected.

[0198] It should be appreciated during the first stroke that the guide pin 344 translates
from the distal position 342a’ (illustrated in Fig. 13A), past the offset position 342a’"” (illustrated
in Fig. 13C), to thc proximal cnd 342a” (illustrated in Fig. 13B). When the guidce pin 344 is at
the offset position 342a’”’, the push tube 344 is slightly recessed proximally with respect to the
distal ejection port 442 (see Fig. 9D). As the guide pin 344 moves to the proximal end 342a”’,
the push tube 344 translates distally with respect to the ejection port 442 (see Fig. 8D). As
further illustrated in Figs. 8A and 9A, the insertion instrument 300 includes a spring member
365, which can be a coil spring, that extends between a spring seat 381 that is secured to the
casing 308, for instance at the distal wall 326 of the casing 308, and the force transfer member
336. Thus, the spring member 365 is operably coupled between the casing 308 and the second
pusher assembly 333. When the second pusher assembly 333 is coupled to the first pusher
assembly 317 with respect to translation, the spring member 3635 is operably coupled between the
casing 308 and the first pusher assembly 317.

[0199] The spring member 365 provides a force that biases the collar 332, and thus the
plunger 316, proximally as the plunger 316 translates distally along the first stroke.

Accordingly, referring to Figs. 13B-C, once the guide pin 344 is in the second position at the
proximal end 342a’" of the first track portion 342a, the spring force biases the collar 332 to move
such that the guide pin 344 translates distally from the proximal end 342a’ of the first track
portion 342a toward the distal end 342a’ of the first track portion 342a. However, as is described
in more detail below, the track 342 includes a base 341 that interferes with movement of the
guide pin 344 along a distal direction from the offset position 342a’”’. When the guide pin 344
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is in the offset position 342a’”’, the plug 314 of the push tube 334 is recessed proximally with
respect to, or substantially aligned with, the distal ejection port 442 (see Fig. 9D) such that the
plug 314 does not extend distally beyond the distal ejection port 442.

[0200] Referring now to Figs. 13C-D, the plunger 316 can be rotated along the
direction of Arrow A as it travels along the intermediate stroke. The insertion instrument 300
defincs a key 318 that rotatably couples the plunger 316 and the collar 332, In accordance with
the illustrated embodiment, the key 318 is provided as complementary flat surfaces of the
plunger 316 and the collar 332 that prevents defines the plunger 316 from rotating with respect to

the collar 332. As a result, rotation of the plunger 316 along the direction of Arrow A causes the

collar 332 to likewise rotate along the direction of Arrow A. Accordingly, upon completion of
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the first stroke, rotation of the plunger 316 causes the guide pin 344 to travel along the
intermediate stroke from the first track portion 342a, along intermediate track portion 342c, and
to the distal end of the second track portion 342b. Referring now to Figs. 13D-E, once the guide
pin 344 is disposed in the second track portion 342b, further translation of the plunger 316 and
the collar 332 along a first portion of the second stroke causes the guide pin 344 to translate
distally rclative to the casing 308 until the guide pin 344 has travcled to the proximal cnd of the
second track portion 342b. The collar 332 defines a stop member at the proximal end of the
second track portion 342b that prevents the collar 332 from continuing to move distally with
respect to the casing 308. It can be said that the collar 332 defines a stop member at the terminal
ends of the first and second track portions 342a and 342b.

[0201] Referring now to Figs. 13E-F, and as is described in more detail below, once the
guide pin 344 has traveled to the proximal end of the second track portion 342b, further distal
translation of the plunger 316 along a second portion of the second stroke is decoupled from the
collar 332, such that the plunger 316 and push rod 330 translate relative to the collar 332, the
push tube 334, and the casing 308. The plunger 316 is configured to translate distally relative to
the collar 332 and casing 308 during the second portion of the second stroke until the distal end
316c of the plunger abuts the casing 308, for instance at the proximal wall 324, thereby
completing the second stroke and ejecting the second anchor body 28b out the cannula, as
illustrated in Figs. 12A-C.

[0202] Referring now to Fig. 13G in particular, the base 341 of the track 342 defines a
first base portion 341a at the first track portion 342a, a second base portion 341b at the second
track portion 342b, and an intermediate base portion 34 1¢ at the intermediate track portion 342c.
The base 341 has portions that are deeper than others such that as the guide pin 344 rides along
the track, at least one or both of audible and tactile feedback can be detected by the user to
indicate that the collar 332, and in some instances the plunger 316, have completed a stroke or a
portion of a stroke. The base 341 can further provide a stop that prevents the guide pin 344 from
moving proximally along portions of the track 342. For instance, the first base portion 341a
defines a first or distal first base portion 341a” and a second or proximal first base portion 341a’’
that is deeper than the distal first base portion 341a’. The first base portion 341a defines an edge
346a that is disposcd between the proximal first basc portion 341a” and the distal first basc
portion 341a’’. The edge 346a can extend radially, or along a direction having a radial
component that extends toward the longitudinal axis 302.

[0203] The guide pin 344 can define a post 344a and a spring member 345 that is

connected between the casing 308 and the post 344a, and biases the post 344a into the track 342
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and against the base 341. Thus, as the guide pin 344 moves proximally relative to the first track
portion 342a when the collar 332 and the plunger 316 move along the first stroke, the distal
portion 344b of the guide pin 344 moves along the distal first base portion 341a’ and over the
edge 346a as the guide pin 344 travels to the distal first base portion 341a”’. As the guide pin
344 travels over the edge 346a and is biased against the track 341 by a spring force of the spring
member 345, at lcast onc of a tactile and an audiblc feedback can be communicated to the uscr
that the plunger 316 and the collar 332 have completed the first stroke. The edge 346a can be
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disposed at the offset position 342a’"" of the first track portion, such that once the guide pin 344
has traveled along the first base portion 341a to the proximal end 342a” of the first track portion
342a, the edge 346a prevents the force of the spring member 365 from causing the guide pin 344
to translate proximal with respect to the offset position 342a’"” of the first track portion 342a.
Rather, because the guide pin 344 abuts the edge 346a, the biasing force of the spring member
365 brings the guide pin 344 into alignment with the intermediate track portion 342¢, and in
position to be moved or rotated along the intermediate stroke.

[0204] With continuing reference to Fig. 13G, the intermediate base portion 341c
defines a first or proximal intermediate base portion 341¢’ and a second or distal intermediate
base portion 341¢’” that is deeper than the proximal intermediate base portion 341¢’. The distal
intermediate base portion 341¢’’ can be aligned with the second base portion 341b. The
intermediate base portion 341c¢ defines an edge 346¢ that is disposed between the proximal
intermediate base portion 341a’ and the distal intermediate base portion 341a’’. Alternatively,
the intermediate base portion 341¢ can be devoid of the distal portion, such that the edge 346¢ is
disposed between the intermediate base portion 341¢ and the second base portion 341b. The
edge 346¢ can extend radially, or along a direction having a radial component that extends
toward the longitudinal axis 302. As the distal portion 344b of the guide pin 344 travels over the
edge 346¢ during a transition between the intermediate stroke and the second stroke, and is
aligned with the second track portion 342b, at least one of a tactile and an audible feedback can
be communicated to the user that the plunger 316 and the collar 332 have completed the
intermediate stroke, and are in position to be moved along the first portion of the second stroke.
Furthermore, the edge 346¢ prevents the plunger 316 from being rotated along a direction
oppositc the dircction of Arrow A (Fig. 13C) oncce the guide pin 344 is positioned in the sccond
track portion 342b.

[0205] The second base portion 341b defines a first or proximal second base portion
341b” and a second or distal second base portion 341b°” that is deeper than the proximal second

base portion 341b°. The distal second base portion 341b”’ can be disposed at the terminal distal
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end of the second track portion 342b. The second base portion 341b defines an edge 346b that is
disposed between the proximal second base portion 341b° and the distal second base portion
341b”. The edge 346b can extend radially, or along a direction having a radial component that
extends toward the longitudinal axis 302. As the distal portion 344b of the guide pin 344 travels
over the edge 346D, at least one of a tactile and an audible feedback can be communicated to the
uscr that the plunger 316 and the collar 332 have complcted the first portion of the sccond stroke.
The feedback can indicate that the plunger 316 is decoupled from the collar 332, and can
translate along the second portion of the second stroke independent of the collar 332, as will now
be described. Furthermore, the edge 346b prevents the guide pin 344 from moving proximally
along the second track portion 342b once the plunger 316 and the collar 332 have been
decoupled.

[0206] Referring now to Figs.7C and Figs. 14A-D, the insertion instrument 300
includes a coupling assembly 350 that is configured to iterate between a first mode of operation
and a second mode of operation. In the first mode of operation, the coupling assembly 350
translatably fixes the first pusher member, illustrated as the push rod 330, and the second pusher
member, illustrated as the push tube 334 with respect to translation during the first stroke. In the
first mode of operation, the coupling assembly 350 releasably translatably fixes the push rod 330
to the push tube 334, such that in a second mode of operation, the coupling assembly 350
decouples the push rod 330 from the push tube 334 such that the push rod 330 can translate
distally relative to the push tube 334 after the first stroke, for instance during the second stroke.
Furthermore, in the second mode of operation, the coupling assembly 350 can translatably fix the
push tube 334 to the casing 308, such that a distal translation force applied to the plunger 316
causes the plunger 316, and thus the push rod 330, to translate distally relative to the push tube
334, and thus the collar 332. In accordance with the illustrated embodiment, the coupling
assembly 350 is in the first mode of operation during the first stroke of the first pusher assembly
317, the intermediate stroke of the first pusher assembly 317, and the first portion of the second
stroke of the first pusher assembly 317. In accordance with the illustrated embodiment, the
coupling assembly 350 transitions to the second mode of operation, as the first pusher assembly
317 transitions between the first portion of the second stroke and the second portion of the
sccond strokc. In accordance with the illustratcd cmbodiment, the coupling assembly 350 is in
the second mode of operation when the first pusher assembly 317 translates along the second
portion of the second stroke and the second portion of the second stroke.

[0207] The coupling assembly 350 can include at least one first coupling member 352

illustrated as a first recess 354 that extends radially into the first pusher assembly 317, such as
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the plunger 316, in accordance with the illustrated embodiment. The coupling assembly 350 can
further include at least one second coupling member 356 illustrated as a channel 358, that
extends radially through the second pusher assembly 333, such as the collar 332, in accordance
with the illustrated embodiment. The coupling assembly 350 can further include at least one
third coupling member 360 illustrated as a second recess 362 that is carried by the casing 308.
For instancc, the inscrtion instrument 300 can include an inncr housing 325 that is carricd by the
casing 308, for instance by the proximal wall 324 of the casing 308. The second recess 362
extends radially outward into the inner housing 325 in accordance with the illustrated
embodiment. Alternatively, the second recess 362 could extend radially outward into the casing
308.

[0208] Furthermore, in accordance with the illustrated embodiment, the second recess
362 is disposed distal with respect to the channel 358 when the plunger 316 is in the first position
illustrated in Figs. 7C and 14B. The second recess 362 can further be radially offset with respect
to the channel 358 when the plunger 316 is in the first position illustrated in Figs. 7A and 13A.
Alternatively, the second recess 362 can be radially aligned with respect to the second recess 362
(for instance if the track 342 does not include the intermediate track portion 342¢, and can
alternatively still be annular so as to circumscribe the radially inner surface of the casing 308 if
desired.

[0209] The coupling assembly 350 can further include at least one fourth coupling
member 368 illustrated as a latch 370 that is sized to partially fit in each of the first recess 354,
the second recess 362. In accordance with the illustrated embodiment, the latch 370 is carried by
the collar 332, and is configured as a leaf spring 371 that is disposed in the channel 358, which
can be provided as a substantially U-shaped aperture or cut-out of the collar 332 so as to define
the leaf spring 371. The leaf spring 371 carries a radially inward projection 373 that is sized to
fit into the first recess of the plunger 316. The latch 370 can be further sized to be disposed in
the channel 358, and is flexible radially inward and outward. Accordingly, the latch 370 can
travel along the channel 358 between the first recess 354 (Figs. 14B) and the second recess 362
(Figs. 14D).

[0210] In accordance with the illustrated embodiment, the coupling assembly 350 is in
the first modc of opcration when the guide pin 344 is in the first track portion 342a, and rcmains
in the first mode of operation when the guide pin 344 travels from the first track portion 342a to
the intermediate track portion 342¢, and further remains in the first mode of operation when the
guide pin 344 travels along part of the second track portion 342b. In particular, the first recess

354 and the channel 358, and the projection 371 of the latch 370, can be positioned so as to be
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radially aligned when the guide pin 344 extends into the any of, and all of as illustrated, the first
track portion 342a, the intermediate track portion 342c, and the portion of the second track
portion 342b.

[0211] Accordingly, in the first mode of operation, the latch 370 is partially disposed in
the first recess 354 of the plunger 316, and extends into the channel 358 of the collar 332. The
latch projection 373 can be sized so as to be captured in the first recess 354, so as to couple the
plunger 316 to the collar 332 with respect to translational movement. As a result, when the latch
370 is coupled to the plunger 316, the plunger 316 and the collar 332, and thus the first and
second pusher assemblies 317 and 333, are coupled with respect to movement or translation
along the longitudinal direction.

[0212] Referring now to Figs. 14C-D, because the second recess 362 is sized to receive
the latch 370 in accordance with the illustrated embodiment, when the latch 370 moves from the
first recess 354 into the second recess 362, the latch 370 decouples the first pusher assembly 317
from the second pusher assembly 333, and couples the second pusher assembly 333, and in
particular the collar 332, to the casing 308 with respect to at least translation and can also couple
the collar 332 to the casing 308 with respect to rotation. As described above, the casing 308 is
fixed to the cannula 310 with respect to at least translation, and can further be fixed to the
cannula 310 with respect to translation. In accordance with the illustrated embodiment, when the
plunger 316 is rotated from the second position to the intermediate position such that the guide
pin 344 travels along the intermediate track portion 342¢ (see Figs. 13C-D), the first recess 354
and the channel 358 are brought into longitudinal alignment with the second recess 362.

[0213] During the first portion of the second stroke (see Fig. 13E), the plunger 316 and
the collar 332 translate longitudinally until the first recess 354 and the channel 358 are aligned
with the second recess 362 of the casing 308. During the transition between the first and second
portions of the second stroke (see also Fig. 13F), the latch 370 is driven (for instance cams) out
of the first recess 352 and thus moves from the first recess 352 into the second recess 362, as
illustrated in Figs. 14C-D. In accordance with an alternative embodiment, the plunger 316 can
include a spring member that biases the latch 370 radially outward from the first recess 352 and
into the second recess 362. Alternatively still, the insertion instrument 300 can be configured
such that the latch 370 can cam out of the first recess 352 and move from the first recess into the
second recess 362 the as the plunger 316 and the collar 332 rotate past the second recess 362 of
the casing 308. Once the latch 370 has moved out of the first recess 354 and into the second

recess 362 while remaining attached to the collar 332, the plunger 316 can continue to translate
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distally relative to the collar 332 during the second portion of the second stroke (see Fig. 13F),
which causes the push rod 330 to translate distally relative to the push tube 334.

[0214] Operation of the insertion instrument 300 will now be described with initial
reference to Figs. 7A-D, 13A, and Figs. 14A-D. In particular, the insertion instrument 300 can
be constructed such that when the plunger 316, and thus the push rod 330, is in the first position,
the first and sccond anchor bodics 28a and 28b arc disposcd in the cannula 310. In accordance
with the illustrated embodiment, the first anchor body 28a is disposed longitudinally between the
¢jection port 442 and the plug 314 of the push tube 334. When the first pusher assembly 317,
including the plunger 316 and the push rod 330, and the second pusher assembly 333, including
the collar 332 and the push tube 334, are in the first position, the coupling assembly releasably
couples the first pusher assembly 317 and the second pusher assembly 333 with respect to
longitudinal movement and rotational movement. In particular, the latch 370 extends in both the
first recess 354 and the channel 358, thereby releasably coupling the plunger 316 and the collar
332 with respect to longitudinal movement and rotational movement.

[0215] Referring now to Figs. 8A-D, 13A-B, and 14B in particular, the tip 311 can be
injected into the anatomical structure 24, for instance at the second target anatomical location
24b, until at least a portion (such as a distal portion) of the ejection port 442 extends distal of, or
behind, the anatomical structure 24. In accordance with the illustrated embodiment, the insertion
instrument can include a depth stop 383 that extends radially out from the cannula 310, and is
configured to abut the anatomical structure 24 and provides resistance to further insertion of the
cannula 310 into the anatomical structure 24 once the cannula 310 has been injected to a desired
depth, for instance such that the gjection port 442 is disposed behind the anatomical structure 24.
In this regard, the depth stop 383 can provide tactile feedback to the user that the cannula 310
has been injected into the target structure 24 at the desired depth. When a distal force is applied
to the plunger 316 while the casing 308 remains stationary, for instance when a user grips the
casing 308 relatively stationary while applying a distal force to the plunger 316, the first and
second pusher assemblies 317 and 333 translate distally with respect to the casing 308 along the
first stroke. As the first and second pusher assemblies 317 and 333 travel distally relative to the
casing 308, the guide pin 344 travels proximally along the first track portion 342a of the collar
332 until the guide pin 344 rcachcs the proximal cnd 3422’ of the first track portion 342a. As
the second pusher assembly 333 travels distally, the plug 314 biases the second anchor body 28a
to translate distally toward the tip 311. Furthermore, because the first pusher assembly 317

translates distally with the second pusher assembly 333 relative to the casing 308, and thus also
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the cannula 310, the pusher rod 330 biases the first anchor body 28b downstream toward the tip
311 during the first stroke.

[0216] Once the guide pin 344 has reached the proximal end 342a” of the first guide
track portion 342a, the plug 314 has translated distal with respect to the proximal end of the
gjection port 442, and thus has biased the second anchor body 28b out the gjection port 442 to a
location behind the anatomical structurc 24, for instancc at the sccond targcet anatomical location
24b (sce Fig. 1A) along the direction of Arrow B. Thus, the first track portion 342a has a
longitudinal length sufficient such that movement of the guide pin 344 along the first track
portion 342a causes the push tube 334 to ¢ject the second anchor body 28b from the insertion
imstrument 300. Once the plunger 316 and the collar 332 have completed the first stroke, the
plug 314 can be spaced proximally from the tip 311. It should be appreciated that the collar 332
defines a stop at the proximal end 342a’’ of the first track portion 342a that prevents further
distal translation of the collar 332, and thus of the push tube 334 and the push rod 330, before the
latch 370 is coupled to the casing 308, as described above with respect to Fig. 14C.

[0217] Next, referring to Figs. 9A-D, once the second anchor body 28b has been
ejected out the insertion instrument 300, the distal force can be removed from the plunger 316,
which causes the spring member 365 to bias the second pusher assembly 333, for instance the
collar 332, and thus also the first pusher assembly 317, proximally until the guide pin 344 is
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aligned with the offset position 3422’ of the first track portion 342a, as described above. Once

LR

the guide pin is in the offset position 342a’’’, the guide pin 344 is aligned with the intermediate
track portion 342c¢, and the plunger 316 can be rotated to the second track portion 342b.

[0218] At any time after completion of the first stroke and prior to ejection of the first
anchor body 28a, the second anchor body 28b can be actuated to the expanded configuration
illustrated in Fig. 1B. For instance, referring to Fig. 9E, the second anchor body 28b can be
actuated by removing the insertion instrument from the target anatomy 24. As illustrated at Fig.
9B, and as described in more detail below with respect to , the insertion instrument 300 includes
a strand retention assembly 390 that retains, for instance releaseably retains, at least one
tensioning strand 380 that is operably coupled to the actuation portions 131a and 131b of the first
and second anchor bodies 28a and 28b, extends proximally into the interior 328 of the casing 308
and is rclcasably connccted to the retention assembly 390. The at Icast onc tensioning strand 380
can be sized and positioned along the actuation strand 131 such that when tension is applied to
the tensioning strand 380, for instance when removing the insertion instrument 300 proximally

out of the anatomical structure 24, and in some embodiments translating the insertion instrument

310 further proximally after removal from the anatomical structure 24, the tensioning strand 380
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communicates the tension to the actuation strand 131b, thereby actuating the second anchor body
28D to its expanded configuration. Alternatively still, a user can manually apply the actuation
force to the respective actuation portion 131D as desired. The insertion instrument 300 can
further define an clongate side slot 315 that extends through one radial side of the cannula 310 at
a location proximal with respect to the gjection port 442. For instance, the slot 315 can extend
from the cjcction port 442 and proximally a sufficient distance and sized sufficiently such that
the actuation portions 131a-b and attachment portions 133 can extends through the slot 315 and
attach to the tensioning strand 380, which extends proximally into the casing 308. Alternatively,
the at least one tensioning strand 380 can be attached to the actuation portions 131a-b inside the
cannula 310, and can extend out the slot 315. Thus, the slot 315 can define a circumferential
width that is greater than the thickness of the actuation strands 38a-b and the at least one
tensioning strand 380, but less than the thickness of the anchor bodies 28a and 28b when the
anchor bodies 28a and 28D are in their respective first configurations inside the cannula 310.

[0219] Referring now to Figs. 10A-D, 13C-D, and Figs. 14A-D, once the second
anchor body 28b has been ejected and the guide pin 344 is at the offset position 3422’ of the
first track portion 342a, and the insertion instrument 300 has been removed from the anatomical
structure 24, the tip 311 of the insertion instrument 300 can be injected into the anatomical
structure 24 at the first target anatomical location 24a in the manner described above with respect
to the second target anatomical location 24b. The plunger 316 can be rotated along the direction
of Arrow A before or after the tip 311 has been injected at the first target anatomical location 24a
so as to travel along the intermediate stroke, which causes the guide pin 344 to translate along
the intermediate track portion 342¢ toward the second track portion 342b. The plunger 316 can
be rotated along the direction of Arrow A until the plunger 316 is in the intermediate position,
whereby the guide pin 344 is longitudinally aligned with the second track portion 342b. Once
the plunger 316 and collar 332 have rotated to the intermediate position, the plunger 316 and the
collar 332 are again able to translate distally with respect to the casing 308, and the latch 370 is
longitudinally aligned with the second recess 362.

[0220] Referring now to Figs. 11A-D, 13D-E, and 14D, if the insertion instrument 300
was not injected into the first target anatomical location 24a prior to driving the plunger 316 to
travel along the intermediate stroke, the inscrtion instrument 300 can be injected into the first
target anatomical location 24a after driving the plunger 316 to travel along the intermediate
stroke, but before driving the plunger 316 to translate along the second stroke. As the plunger
316 and the collar 332 are further driven distally with respect to the casing 308, the first and

second pusher assemblies 317 and 333 translate distally with respect to the casing 308 along a
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first portion of the second stroke. Translation of the plunger 316 along the first portion of the
second stroke causes the guide pin 344 to translate proximally from the intermediate portion to a
location between the proximal and distal ends of the second track portion 342b.

[0221] As the plunger 316 translates distally with respect to the casing 308, the
coupling assembly 350 causes the collar 332, and thus the push tube 334 including the plug 314,
to correcspondingly translatc distally with respect to the casing 308 and cannula 310 until the first
recess 354 becomes radially aligned with the second recess 362. Thus, it can be said that
movement of the guide pin 344 along the second track portion 342b causes the latch 370 to move
in alignment with the second recess 362. The second recess 362 can be positioned such that the
latch 370 is radially aligned with the second recess 362 once the plug 314 has translated to a
position distal with respect to the tip 311, and thus distal with respect to the ¢jection port 442,
which can occur once the plunger 316 has translated along the first portion of the second stroke.
Because the plug 314 has translated distal to the ejection port 442, the plug 314 is removed from
interference with the first anchor body 28a as the first anchor body 28a is gjected out the cannula
310. Furthermore, because the push rod 330 and the push tube 334 translate together along the
first portion of the second stroke, the push rod 330 continues to bias the first anchor body 28b
downstream in the elongate opening 312 of the cannula 310 toward the tip 311. As the first and
second recesses 354 and 362 become radially aligned at the transition between the first and
second portions of the second stroke, the latch 370 is driven from the first recess 354 into the
second recess 362.

[0222] Referring now to Figs. 12A-D, 13E-F, and 14D, once the latch 370 is disposed
in second recess 352, the second pusher assembly 333 becomes coupled to the casing 308 with
respect to translation. Because the latch 370 is removed from the first recess 354, the first pusher
assembly 317 is decoupled from the second pusher assembly 333 with respect to translation.
Accordingly, the first pusher assembly 317 can translate with respect to the second pusher
assembly 333 and the casing 308, and thus also with respect to the cannula 310. Thus, it can be
said that the latch 370 moves into the second recess 362 so as to translatably decouple the push
rod 330 and the push tube 334, such that the push rod 330 is translatable independently of the
push tube 344 so as to gject the first anchor body 28a from the insertion instrument 330.

[0223] In accordancc with the illustrated cmbodiment, as the first pusher assembly 317
is further biased distally with respect to the second pusher assembly 333 during the second
portion of the second stroke, the plunger 316 and the push rod 330 translate distally with respect
to the casing 308, and thus also the cannula 310. As a result, the push rod 330, for instance at its

distal end, biases the second anchor body 28b to move distally relative to the plug 314. The plug
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314 can define a ramp 376 at its proximal end. The ramp 376 can thus be disposed distal of the
ejection port 442 and positioned along the longitudinal axis 302, and thus aligned with the first
anchor body 28a as the pusher rod 330 translates along the longitudinal direction and ejects the
first anchor body 28a out the cannula 310 along the longitudinal direction. The ramp 376 can
define a tapered ejection surface 378 that is angled radially outward as it extends distally.
Accordingly, as the pusher rod 330 biascs the first anchor body 28a to translatc distally from the
gjection port 442 onto the gjection surface 378 as the pusher rod 330 translates relative to the
plug 314, the first anchor body 28a rides along the ejection surface 378, which directs the first
anchor body 28a away from the insertion instrument 300 at the first target anatomical location
24a. Thus, the second track portion 342b has a longitudinal length so as to allow the plug 314 to
translate to a location distal of the tip 311, such that distal translation of the push rod 330 ¢jects
the first anchor body 28a out the insertion instrument.

[0224] While the coupling assembly 350 is configured such that the collar 332 moves
along the first stroke with the plunger 316, moves along the intermediate stroke with the plunger
316, and moves along a first portion of the second stroke with the plunger 316, it should be
appreciated in accordance with alternative embodiments that the coupling assembly 350 can be
configured such that the collar 332 translatably decouples from the plunger 316 after or during
the first stroke, or after or during the intermediate stroke.

[0225] Referring now to Fig. 12E, once the first anchor body 28a has been injected to
the first target location 24a at a location behind the anatomical structure 24, the first anchor body
28a can be actuated to its expanded configuration. For instance, the first anchor body 28a can be
manually expanded by the user applying the actuation force F (Fig. 1A) to the respective
actuation portion 131a. In accordance with the illustrated embodiment, the actuation strands 38a
and 38D of the first and second anchor bodies 28a and 28b, respectively, can be a common
strand. Accordingly, the actuation portion 131a is integral with the actuation portion 131b, and
proximal translation of the insertion instrument 300, for instance upon removal of the insertion
instrument 300 from the anatomical structure 24, can cause the insertion instrument 300 to apply
a proximal tensile force onto the tensioning strand 380, which communicates the tensile force to
the second anchor body 28b, thereby actuating the second anchor body 28 to its expanded
configuration.

[0226] Referring now to Figs. 15A-E, the coupling assembly 350 can be constructed in
accordance with another embodiment, and can include at least one first coupling member 352
illustrated as a first recess 354 that extends radially into the first pusher assembly 317, such as

the plunger 316, in accordance with the illustrated embodiment. The coupling assembly 350 can
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further include at least one second coupling member 356 illustrated as a channel 358, that
extends radially through the second pusher assembly 333, such as the collar 332, in accordance
with the illustrated embodiment. The coupling assembly 350 can further include at least one
third coupling member 360 illustrated as a second recess 362 (Fig. 15C), that extends radially
outward into the casing 308 in accordance with the illustrated embodiment. Furthermore, in
accordance with the illustrated ecmbodiment, the sccond recess 362 is disposed distal with respect
to the channel 358 when the plunger 316 is in the first position illustrated in Figs. 7A and 13A.
The second recess 362 can further be radially offset with respect to the channel 358 when the
plunger 316 is in the first position illustrated in Figs. 7A and 13A. Alternatively, the second
recess 362 can be radially aligned with respect to the second recess 362 (for instance if the track
342 does not include the intermediate track portion 342¢, and can alternatively still be annular so
as to circumscribe the radially inner surface of the casing 308 if desired.

[0227] The coupling assembly 350 can further include at least one fourth coupling
member 368 illustrated as a latch 370 that is sized to partially fit in each of the first recess 354,
the second recess 362. In accordance with the illustrated embodiment, the latch 370 is
substantially spherical, and each of the first recess 354 and the second recess 362 can be
substantially partially spherical, though it should be appreciated that the latch 370 and each of
the first recess 354 and the second recess 362 can define any suitable shape as desired. The latch
370 can be further sized to be disposed in the channel 358, which can be in the form of a slot that
is defined by a longitudinal dimension substantially equal to that of the latch 370, and is further
defined by a radial dimension that is substantially equal to that of the latch 370. Accordingly,
the latch 370 can travel along the channel 358 between the first recess 354 (Figs, 15A-B) and the
second recess 362 (Figs. 15D-E).

[0228] In accordance with the illustrated embodiment, the coupling assembly 350 is in
the first mode of operation when the guide pin 344 is in the first track portion 342a, and remains
in the first mode of operation when the guide pin 344 travels from the first track portion 342a to
the intermediate track portion 342¢, and further remains in the first mode of operation when the
guide pin 344 travels along part of the second track portion 342b. In particular, the first recess
354 and the channel 358 can be positioned so as to be radially aligned when the guide pin 344
cxtends into the any of, and all of as illustrated, the first track portion 342a, the intcrmediate
track portion 342c¢, and the portion of the second track portion 342b. Further, the latch 370
defines a radial dimension substantially equal to that of the first recess 354 and the channel 358
combined, which is substantially equal to that of the channel 358 and the second recess 362,

combined. Thus, the radial dimension of the latch 370 is also substantially equal to that of the
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channel 358 and the second recess 362 combined. It should also therefore be appreciated that the
first recess 354 and the second recess 362 can define substantially the same radial dimension.

[0229] Accordingly, in the first mode of operation, the latch 370 is partially disposed in
the first recess 354 of the plunger 316, and extends into the channel 358 of the collar 332. The
latch 370 can be sized so as to be captured between the casing 308 and the plunger 316, and to
cxtend through the collar 332 in the channcl 358. Because the first recess 354 is shaped
substantially equal to a portion of the latch 370 in the longitudinal and circumferential directions,
longitudinal and rotational motion of the plunger 316 correspondingly causes the latch 370 to
move longitudinally and rotationally, respectively, along with the plunger 316 when the latch
370 is disposed in the first recess 354. Furthermore, because the channel 358 is dimensioned
substantially equal to that of the latch 370 in both the longitudinal and circumferential directions,
longitudinal and rotational motion of the latch 370 correspondingly causes the collar 332 to
move longitudinally and rotationally, respectively. As a result, when the latch 370 is disposed in
the first recess 354 and the channel 358, the plunger 316 and the collar 332, and thus the first and
second pusher assemblies 317 and 333, are coupled with respect to movement or translation
along the longitudinal direction, and are further coupled with respect to rotation or movement in
the radial direction.

[0230] Referring now to Figs. 15C-E, because the second recess 362 is shaped
substantially equal to a portion of the latch 370 in accordance with the illustrated embodiment,
when the latch 370 moves from the first recess 354 into the second recess 362, the latch 370
decouples the first pusher assembly 317 from the second pusher assembly 333, and couples the
second pusher assembly 333, and in particular the collar 332, to the casing 308 with respect to at
least translation and can also couple the collar 332 to the casing 308 with respect to rotation. As
described above, the casing 308 is fixed to the cannula 310 with respect to at least translation,
and can further be fixed to the cannula 310 with respect to translation. In accordance with the
illustrated embodiment, when the plunger 316 is rotated from the second position to the
intermediate position such that the guide pin 344 travels along the intermediate track portion
342¢ (see Figs. 13C-D), the first recess 354 and the channel 358 are brought into longitudinal
alignment with the second recess 362.

[0231] During the first portion of the sccond stroke (sce Fig. 13E), the plunger 316 and
the collar 332 translate longitudinally until the first recess 354 and the channel 358 are aligned
with the second recess 362 of the casing 308. During the transition between the first and second
portions of the second stroke (see also Fig. 13F), the latch 370 is driven (for instance cams) out

of the first recess 352 and thus moves from the first recess 352 into the second recess 362. In
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accordance with an alternative embodiment, the plunger 316 can include a spring member that
biases the latch 370 radially outward from the first recess 352 and into the second recess 362.
Alternatively still, the insertion instrument 300 can be configured such that the latch 370 can cam
out of the first recess 352 and move from the first recess into the second recess 362 the as the
plunger 316 and the collar 332 translate past the second recess 362 of the casing 308. Once the
latch 370 has moved out of the first recess 354 and into the sccond reecss 362 while remaining
disposed in the channel 358 of the collar 332, the plunger 316 can continue to translate distally
relative to the collar 332 during the second portion of the second stroke (see Fig. 13F), which
causes the push rod 330 to translate distally relative to the push tube 334.

[0232] Referring now to Figs. 16A-17D, the anchor assembly 20 can include at least
one tensioning member, such as a tensioning strand 380 that can be stitched through the first and
second actuation strands 38a and 38b, respectively, of the first and second anchor bodies 28a and
28b. The anchor assembly 20 can include as many tensioning strands as desired that extend
through one or both of the first and second actuation strands 38a and 38b. The tensioning strand
380 defines a first end 380°, a second end 380°°, and a middle portion 380°"* that extends
between the first and second ends 380° and 380°°.

[0233] The tensioning strand 380 can be stitched through the first actuation strand of at
least one of the anchor bodies 28a and 28b. In accordance with the illustrated embodiment, the
tensioning strand 380 is stitched through the first actuation strand, and in particular through the
first actuation portion 131a and the first attachment portion 133a of the first anchor body 28a.
For instance, the first tensioning stand 380a can be threaded onto a needle, which is driven
through the first actuation strand 38a, so as to insert the tensioning strand 380 through the
actuation strand 38a, such that the tensioning strand 380 is connected to the actuation strand 38a
at a location closer to the first anchor body 28a than the second anchor body 28b.

[0234] Referring now to Figs. 7C and 17A-D the insertion instrument 300 can include a
retention assembly, such as a strand retention assembly 390, that is configured to retain the at
least one tensioning strand 380, and in particular the first and second ends 380a” and 380" of the
tensioning strand 380. In accordance with one embodiment, the retention assembly releasably
retains the tensioning strands 380. As will now be described, the retention assembly 390 is
translatably fixcd to the first pusher asscmbly 317, and thus movces proximally and distally along
the longitudinal direction L along with the plunger 316. Accordingly, the tensioning strand 308
provides sufficient slack for the implantation of the first and second anchor bodies 28a and 28b
in the respective target anatomical locations 24a and 24b. After the second anchor body 28b has

been ¢jected from the cannula 310, proximal movement of the insertion instrument 300, for
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instance when removing the instrument from the anatomical structure 24, causes the retention
assembly 390 to move in the proximal direction, thereby applying the tensile actuation force to
the second tensioning strand 380, which communicates the actuation force to the second
actuation portion 131b of the second actuation strand 38b, and causes the second anchor body
28b to expand. Similarly, after the first anchor body 28a has been ¢jected from the cannula 310,
proximal movement of the inscrtion instrument 300, for instance when removing the instrument
from the anatomical structure 24, causes the retention assembly 390 to move in the proximal
direction, thereby applying the tensile actuation force to the tensioning strand 380, which
communicates the actuation force to the first actuation portion 131a of the first actuation strand
38a, and causes the first anchor body 28a to expand.

[0235] The retention assembly 390 includes a retention housing 392 having a housing
body 394 that is supported, directly or indirectly, by the plunger 316 is coupled to the distal end
316a of the plunger 316 in accordance with the illustrated embodiment. The housing body 394 is
further coupled to the push rod 330, which extends distally from the retention assembly 390.

The retention housing 392 includes a first locking member 400 and a second locking member
402 that extend from opposite, for instance laterally opposite, ends of the housing body 394. The
first and second locking members 400 and 402 are configured to retain the respective first and
second opposed ends 380’ and 380’ of the tensioning strand 380. The first locking member 400
is configured to be disengaged so as to release the first end 380°. The second locking member
402 is configured to retain the second end 380’ of the tensioning strand 380 when the first
locking member 400 is released.

[0236] In accordance with the illustrated embodiment, the first locking member 400
includes a locking body 407, and a clip 409 that is configured to be removably secured to the
locking body 407. For instance, the clip 409 can be hingeably attached to the locking body 407,
or otherwise movably attached to the locking body 407 as desired. The retention housing 392
can define a retention channel 411 disposed between the locking body 407 and the clip 409. The
retention channel 411 can have any suitable shape as desired, and defines a serpentine shape in
accordance with the illustrated embodiment. When the clip 409 is secured to the locking body
407, the retention channel 411 has a thickness less than that of the first end 380’ of the
tensioning strand 380. The clip 409 includes an outwardly projecting rclcasc tab 413 that is
configured to receive a release force so as to release the clip 409 from the locking body 407,
thereby freeing the first end 380 of the retention strand 380 from the retention assembly 39, as is

described in more detail below.
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[0237] In accordance with the illustrated embodiment, the second locking member 402
includes a second locking body 415, and a second clip 417 that is configured to be secured to the
second locking body 415. The retention housing 392 can define a second retention channel 419
disposed between the second locking body 415 and the second clip 417. The second retention
channel 419 can have any suitable shape as desired, and defines a serpentine shape in accordance
with the illustrated cmbodiment. When the sccond clip 417 is sccured to the second locking
body 415, the second retention channel 419 has a thickness less than that of the second end 380°°
of the tensioning strand 380.

[0238] Thus, during operation, the first end 380’ of the tensioning strand 380 can
extend through the first retention channel 411 and the clip 409 can be secured to the locking
body 407, thereby releasably locking the first end 380’ of the tensioning strand 380 in the first
locking member 400. Similarly, the second end 380’ of the tensioning strand 380 can extend
through the second retention channel 419 and the second clip 417 can be secured to the second
locking body 415, thereby releasably locking the second end 380’ of the tensioning strand 380
in the second locking member 402. When the first and second ends 380’ and 380" are secured
to the retention assembly, the insertion instrument can translate proximally once the first and
second anchors 28a and 28b have been implanted to thereby deliver the tensile actuation force to
the tensioning strand 380, which communicates the tensile actuation force to the respective
actuation portions of the anchor bodies, thereby causing the anchor bodies to expand in the
manner described above.

[0239] The retention assembly 490 further includes an actuator assembly 421 that is
configured to release the first locking member 400. In particular, the actuator assembly 421 can
include an actuator or button 423 that is carried by the casing 308 (see Fig. 7C), and at least one
biasing member, such as a pair of arms 425 that extend into the interior 328 of the casing 308
from the button 423. 1t is recognized that the first anchor body 28a is ejected from the
instrument 300 once the plunger 316 has completed the second stroke. Accordingly, the actuator
assembly 421 is positioned such that the arms contact the retention housing 492 once the plunger
316 has reached the end of the second stroke.

[0240] Referring to Figs. 12C and 17C, As the plunger 316 reaches the end of the
sccond stroke, the arms 425 ride along outer surfaces of the first and sccond locking bodics 407
and 415, respectively, which causes the button 423 to raise radially outwardly from an unloaded
position to a loaded position. Once the plunger 316 has reached the end of the second stroke,
one of the arms is aligned with the release tab 413. Accordingly, the button 423 can be

depressed, which causes one of the arms 425 to drive the release tab 413 away from the first
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locking body 407, which causes the clip 409 ta move into an unlocked position whereby the clip
409 is removed from the locking body 407 a sufficient amount such that the retention channel
411 is thicker than the first end 380’ of the tensioning strand 380. As a result, the first end 380°
becomes unlocked from the retention assembly 390, and the instrument can be moved proximally
so as to draw the tensioning strand 380 through the actuation strands of the anchor bodies.

[0241] Rcferring now to Fig. 18 A, thc anchor assembly 20 can alternatively include a
pair of tensioning members, such as a first tensioning strand 380a and a second tensioning strand
380b that can be stitched through the first and second actuation strands 38a and 38b,
respectively, of the first and second anchor bodies 28a and 28b. The anchor assembly 20 can
include as many tensioning strands as desired that extend through one or both of the first and
second actuation strands 38a and 38b. The first tensioning strand 380a defines a first end 380a’,
a second end 380a’’, and a middle portion 380a’”’ that extends between the first and second ends
380a’ and 380a’’. Similarly, the second tensioning strand 380b defines a first end 380b°, a
second end 380b’’, and a middle portion 380b”"” that extends between the first and second ends
380b’ and 380b°".

[0242] The first tensioning strand 380a can be stitched through the first actuation strand
38a, for instance through opposed ends of the first actuation strand 38a. For instance, the first
tensioning stand 380a can be threaded onto a needle, which is driven through the first actuation
strand 38a, so as to insert the first tensioning strand 380a through the first actuation strand 38a.
The first tensioning strand 380a can extend through the first attachment portion 133a and the first
actuation portion 131a of the first actuation strand 38a, and can loop back through the first
actuation portion 131a and the first attachment portion 1334, at a location between the first and
second anchor bodies 28a and 28b.

[0243] Similarly, the second tensioning strand 380b can be stitched through the second
actuation strand 38b, for instance through opposed ends of the second actuation strand 380b. For
instance, the second tensioning stand 380b can be threaded onto a needle, which is driven
through the second actuation strand 38b so as to insert the second tensioning strand 380b through
the second actuation strand 38b. The second tensioning strand 380b can extend through the first
attachment portion 133b and the actuation portion 131b of the second actuation strand 38b, and
can loop back through thc sccond attachment portion 133b and the sccond actuation portion 131b
at a location between the first and second anchor bodies 28a and 28b.

[0244] Referring now to Figs. 19A-B, the strand retention assembly 390 can be
constructed in accordance with an alternative embodiment to releasably retain the at least one

tensioning strand 380. Thus, while the strand retention assembly 390 illustrated in Figs. 19A-B
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are illustrated as retaining the pair of first and second tensioning strands 380a and 380b, the
retention assembly 390 can alternatively releasably retain a single tensioning strand, for instance
as described above with respect to Figs. 16-17. In accordance with the embodiment illustrated in
Figs. 19A-B, the retention assembly 390 retains the first and second ends 380a” and 380" and
380b” and 380b°’ of the first and second tensioning strands 380a and 380b. In accordance with
onc cmbodiment, the retention assembly 390 relcasably retains the first and sccond tensioning
strands 380a and 380b. As will now be described, the retention assembly 390 is translatably
fixed to the first pusher assembly 317, and thus moves proximally and distally along the
longitudinal direction L along with the plunger 316. Accordingly, after the second anchor body
28b has been ejected from the cannula 310, movement of the plunger 316 and the push rod 330
in the proximal direction causes the retention assembly 390 to move in the proximal direction,
thereby applying the tensile actuation force to the second tensioning strand 380b, which
communicates the actuation force to the second actuation portion 131b of the second actuation
strand 38D, and causes the second anchor body 28b to expand. Similarly, after the first anchor
body 28a has been ejected from the cannula 310, movement of the plunger 316 and the push rod
330 in the proximal direction causes the retention assembly 390 to move in the proximal
direction, thereby applying the tensile actuation force to the first tensioning strand 380a, which
communicates the actuation force to the first actuation portion 131a of the first actuation strand
38a, and causes the first anchor body 28a to expand.

[0245] The retention assembly 390 includes a retention housing 392 having a housing
body 394 that is supported, directly or indirectly, by the casing 308. In accordance with the
illustrated embodiment, the retention housing 392 is disposed in the interior 328 of the casing
308, though the retention housing 392 can alternatively be carried external of the casing 308, and
can be attached to the plunger 316 or any suitable alternative structure of the insertion instrument
300 as desired. The retention housing 392 defines a bore 396 that extends longitudinally into the
housing body 394 along the proximal direction. In accordance with the illustrated embodiment,
the bore 396 extends longitudinally through the housing body 394. The housing body 394 can
define at least one interior surface 398 that defines a perimeter of the bore 396. The interior
surface 398 can slope (for instance linearly, curvilinearly, or along any suitable alternative
shapc) radially outward as it travels proximally along a dircction from a distal end of the housing
body 394 to a proximal end of the housing body 394. Thus, the bore 396 can defing a first cross-
sectional dimension D3 along a direction substantially perpendicular to the longitudinal axis 302
at its first or proximal end, and a second cross-sectional dimension D4 along a direction

substantially perpendicular to the longitudinal axis 302 at its second or distal end. Because the
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bore 396 can be tapered, the first cross-sectional dimension D3 can be less than the second cross-
sectional dimension D4. The bore 396 can be tapered, for instance linearly, curvilinearly, or
along any suitable alternatively shape as desired.

[0246] The retention assembly 390 can further include a first locking member 400 that
is disposed inside the bore 396. The first locking member 400 has a cross-sectional dimension
D5, for instancc along a dircction substantially perpendicular to the longitudinal axis 302, that is
between the first cross-sectional dimension D3 and the second cross-sectional dimension D4.
The first locking member 400 can be substantially spherical as illustrated, or can alternatively
define any shape as desired. The retention assembly 390 is configured to retain at least one
strand between the first locking member 400 and the interior surface 398 of the housing body
394. For instance, the first end of at least one or both of the tensioning strands 380a’ and 380b’
can extend between the first locking member 400 and the interior surface 398. The first locking
member 400 is configured to bear against the interior surface 398 during operation of the
instrument, thereby capturing the first ends 380a’ and 380b’ between the first locking member
400 and the interior surface 398 of the housing body 394, and preventing relative movement
between each of the first ends 380a’ and 380b’ and the retention housing 392. Thus, the first
locking member 400 can present a first locking surface, and the interior surface 398 can present a
second locking surface that cooperates with the first locking surface so as to retain the first ends
380a’ and 380b’ of the first and second retention strands 380a and 380b in the retention assembly
390.

[0247] The retention assembly 390 can further include a second locking member 402
that is configured to be attached to the first locking member 400. In particular, the second
locking member 402 can include a threaded plug 403 that is threadedly inserted into the proximal
end of the housing body 394. Accordingly, the second locking member 402 can be disposed
adjacent the tapered inner surface 398, and can close the proximal end of the tapered bare 396.
Alternatively, the second locking member 402 can be integral with the housing body 394. The
second locking member 402 defines at least one opening, such as a longitudinal opening 404,
that is configured to receive the end of the one or more tensioning strands that are opposite the
end of the tensioning strands that are captured between the first locking member 400 and the
intcrior surfacce 398 of the housing body 394. Accordingly, the sccond locking member 402 is
configured to receive cach of the second ends 380a’” and 380b’” of the first and second
tensioning strands 380a and 380b. The second locking member 402 can thus be aligned with the
tapered bore 396, such that the second end 380a’” and 380b°" of each of the first and second
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strands 380a and 380b extends through the tapered bore 396 and is attached to the second
locking member 402.

[0248] In accordance with the illustrated embodiment, the longitudinal opening 404
extends longitudinally between the bore 396 and the exterior of the plug 403, which can be the
interior 328 of the casing 308. Each or both of the second ends 380a’” and 380b’’ can be tied in
a knot 406 at thc proximal cnd of the longitudinal opening 404, such that the knot 406 abuts the
proximal end of the second locking member 402. Thus, the retention assembly 390 is configured
to fix the first and second ends 380a’ and 380a”’ of the first tensioning strand 380a, and is further
configured to fix the first and second ends 380b” and 380b”’ of the second tensioning strand
380b. The second ends 380a’” and 380b”’ can alternatively or additionally extend between the
first locking member 400 and the interior surface 398, and can be captured between the first
locking member 400 and the interior surface 398 as desired so as to retain the second ends 380a’’
and 380b’’ in the retention assembly 390. The second locking member 402 can further include a
second longitudinal opening 405 that is spaced from the longitudinal opening 404. The second
longitudinal opening 405 is configured to receive the remainder of the first ends 380a’ and 380b’
that are captured between the first locking member 400 and the interior surface 398.

[0249] Referring to Fig. 19C, the first pusher assembly 317 can include a pair of
flanges 319 that project out from the plunger 316 so as to define a gap 321 that extends between
the flanges 319. The gap 321 can be sized to receive the housing body 394, such that each of the
flanges 319 abuts the proximal and distal ends of the housing body 394, respectively.
Accordingly, proximal movement of the plunger 316 causes the distal one of the flanges 319 to
bias the housing body 394 and thus the retention assembly 390, to move proximally along with
the plunger 316,and therefore also along with the push rod 330. Similarly, distal movement of
the plunger 316 causes the proximal one of the flanges 319 to bias the housing body 394 and thus
the retention assembly 390, to move distally along with the plunger 316,and therefore also along
with the push rod 330.

[0250] During operation, because the plunger 316 and the push rod 330 move distally
in tandem along the first stroke and the second stroke, and because the first and second anchor
bodies 28a and 28b move distally along with the push rod 330, the retention assembly 390
likewisc moves distally along with the first and sccond anchor bodics 28a and 28b. Accordingly,
the retention assembly 290 can operate so as to not induce tension in either of the first and
second tensioning strands 380a and 380b, and thus in the respective first and second actuation
strands 38a and 38D, before the first and second anchor bodies 28a and 28b have been ¢jected

from the cannula 310. However, as will now be described, the insertion instrument 300, and in
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particular the plunger 316, can be actuated so as to apply the respective first and second
actuation forces to the first and second anchor bodies 28a and 28b after the first and second
anchor bodies have been ejected from the cannula 310.

[0251] For instance, referring now to Figs. 8A-D and Figs. 19A-B, once the plunger
316 has traveled along the first stroke, thereby ejecting the second bone anchor 28b from the
cannula 310 at a location behind the anatomical structure 24 and the sccond anatomical location
24b, the plunger 316 can be translated proximally such that the guide pin 344 rides along the first
track portion 342a along the distal direction until contacting the collar 332, which provides stop
surface at the distal end of the first track portion 342a, thereby preventing further proximal
translation of the plunger. Because contact between the anatomical structure 24 and the second
anchor body 28b prevents the second anchor body 28b from translating proximally along with
the retention assembly 390, the retention assembly applies a tensile force to the tensioning strand
380b, which is communicated to the second actuation strand 38b as the actuation force that
causes the second anchor body 28b to move from the first configuration illustrated in Fig. 9A to
the expanded configuration illustrated in Fig. 9E.

[0252] For instance, referring now to Figs. 9A-E and Figs. 19A-B, once the plunger
316 has traveled along the first stroke, thereby ejecting the second bone anchor 28b from the
cannula 310 at a location behind the anatomical structure 24 at the second anatomical location
24b, the insertion instrument 300 can be translated proximally as it is removed from the
anatomical tissue 24 as described above. Because contact between the anatomical structure 24
and the second anchor body 28b prevents the second anchor body 28b from translating
proximally along with the insertion instrument 300, the retention assembly 390 applies a tensile
force to the tensioning strand 380b, which is communicated to the second actuation strand 38b as
the actuation force that causes the second anchor body 28b to move from the first configuration
illustrated in Fig. 9A to the expanded configuration illustrated in Fig. 9E.

[0253] Similarly, referring now to Figs. 18A-E and Figs. 19A-B, once the plunger 316
has traveled along the second portion of the second stroke, thereby ejecting the first bone anchor
28a from the cannula 310 at a location behind the anatomical structure 24 at the first anatomical
location 24a, the insertion instrument 300 can be translated proximally as it is removed from the
anatomical tissuc 24. Bcecausc contact between the anatomical structurc 24 and the first anchor
body 28a prevents the first anchor body 28a from translating proximally along with the retention
assembly 390, the retention assembly 390 applies a tensile force to the first tensioning strand

380a, which is communicated to the first actuation strand 38a as the actuation force that causes
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the first anchor body 28a to move from the first configuration illustrated in Fig. 12A to the
expanded configuration illustrated in Fig. 12E.

[0254] Once the first and second anchor bodies 28a and 28b have been actuated to their
expanded configurations, the tensioning strands 380a and 380b can be released from the
retention assembly 390. For instance, as will now be described, the retention assembly 390 can
configurcd to rclcasc at onc of the ends of the tensioning strands 380a and 380b. Alternatively,
as described in more detail below, the insertion instrument 300 can include a cutting blade that is
configured to sever the first and second tensioning strands 380a and 380b. Referring to Fig.
19C, the insertion instrument 300 can include a release member 408 that is coupled to the
retention assembly 390 and is configured to iterate the retention assembly 390 to an unlocked
configuration. The release member 480 can include any suitable linkage 410 that can be aligned
with the first locking member 400. The release member 408 can include an actuator 414 that is
carried by the casing 308 and coupled to the linkage 410, such that a user can manipulate the
actuator 414, for instance slide the actuator proximally, so as to cause the linkage 410 to contact
the first locking member 400 and bias the first locking member 400 proximally along the
direction of Arrow 401 to an unlocked configuration, which creates a gap 412 between the first
locking member 400 and the interior surface 398, as illustrated in Fig. 19B. The gap can be
greater than a cross-sectional dimension of the tensioning strands 380a and 380b.

[0255] When the second ends 380a’” and 380b°” are tied at the second locking member
402, proximal translation of the insertion instrument 300 relative to the implanted anchor bodies
28a and 28Db, causes the first ends 380a’ and 380b” of the first and second tensioning strands
380a and 380D to travel out the retention assembly 390 through the gap, and further draws the
respective first and second tensioning strands 380a and 380b through the respective actuation
strands 38a and 38b, thereby removing the first and second tensioning strands 380a and 380b
from the actuation strands 38a and 38D as illustrated in Figs. 18C-18D. Alternatively, if the first
and second ends 380a’” and 380b’’ are retained by the first locking member 400 and not the
second locking member 402, proximal translation of the insertion instrument 300 relative to the
implanted anchor bodies 28a and 28b removes the tensioning strands 380a and 380b from the
insertion instrument 300. The user can then manually draw the tensioning strands 380a and 380b
through the respective actuation strands 38a and 38b so as to remove the first and sccond
tensioning strands 380a and 380b from the actuation strands 38a and 38b.

[0256] Referring now to Fig. 18D, once the tensioning strands 380a and 380b have
been removed from the actuation strands 38a and 38b, the user can draw the connector 63 toward

the anatomical structure. It should be appreciated that the connector 63 can be attached to the
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actuation strands 38a and 38b when the first and second anchor bodies 28a and 28b are loaded in
the insertion instrument 300. Alternatively, the user can connect the actuation strands 38a and
38D after the first and second anchor bodies 28a and 28b have been ejected. While the connector
member 63 illustrated in Figs. 18C-E is configured as a knot of the type described above, the
connector member 63 can be alternatively configured as desired. In accordance with the
cmbodiment illustrated in Figs. 18C-E, a tensile force can be applicd to the free end 70, which
causes the connector member to translate toward the anatomical structure, thereby applying an
approximation force to the actuation strands 38a and 38b, thereby approximating the tissue gap
24¢. The portion of the actuation strands 38a and 38b that extend out from the connector
member 63 can then be severed as desired.

[0257] Referring now to Figs. 20A-B, and as described above, the insertion instrument
300 can include a cutting assembly 416 that includes a cutting blade 418, and is movable
between a disengaged position whereby the cutting blade 418 is spaced from one of the ends,
such as the first ends 380a’ and 380b’ of the tensioning strands 380a and 380b that are retained
by the retention assembly 390, and an engaged position whereby the cutting blade severs the first
ends 380a’ and 380b’ of the tensioning strands 380. It should be appreciated that the retention
assembly 390 illustrated in Figs. 20A-B can be configured as illustrated in Fig. 17, and that the
retention assembly 390 can be attached to a single tensioning strand, such that the cutting blade
418 is configured to cut a first end of the single tensioning strand, such that removal of the
insertion instrument 300 from the anchor bodies 28a and 28b draws the tensioning strand through
and away from actuation strands 38a and 38b.

[0258] The cutting assembly 416 can include a longitudinally elongate shaft 420, and a
switch 422 that is pivotally coupled between the elongate shaft 420 and the cutting blade 418,
thereby coupling the elongate shaft 420 to the cutting blade 418. The cutting blade 418 can be
carried by a blade housing 424, such that the elongate shaft 420 and the switch 422 are indirectly
coupled to the cutting blade 418. The proximal end of the longitudinally elongate shaft 420 can
extend proximally out of the casing 408, and the longitudinal shaft can extend in a side wall of
the casing 408. The shaft 420 is movable longitudinally in the distal direction from a disengaged
position to an engaged position. Distal movement of the shaft 420 causes the switch to pivot,
thereby driving the cutting blade 418 to translatc proximally and into the first cnds 380a” and
380b” of the first and second tensioning strands 380a and 380b, thereby severing the first ends
380a’ and 380b’. Once the tensioning strands 380a and 380b have been severed, the instrument

can be translated proximally with respect to the ejected anchor bodies 28a and 28b so as to
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remove the tensioning strands 380a and 380b from the respective actuation strands 38a and 38b
in the manner described above.

[0259] Referring now to Figs. 21A and 21B, it should be appreciated that the cutting
assembly 416 can be constructed in accordance with any alternative embodiment as desired. For
instance, the cutting assembly 416 can include an actuator 426 that extends laterally out the side
wall of the casing 408 along a dircction angularly offsct with respect to the longitudinal dircetion
L, and is movable radially inward from the disengaged position to the engaged position. The
actuator 426 can carry the cutting blade 418. Accordingly, as the actuator 426 moves radially
inward, the cutting blade 418 severs the first and second ends 380a” and 380b’ of the actuation
strands 380a and 380b. The insertion instrument 300 can include a divider wall 428 that
separates the first and second ends of the actuation strands 380a and 380b and is aligned with the
cutting blade 418. Accordingly, the cutting blade 418 drives into the divider wall 428 and does
not sever the second ends of the first and second actuation strands 380a and 380b. Of course, it
should be appreciated that a single tensioning strand can be coupled to the actuation strand 38 of
the anchor assembly 20 as described above, such that the cutting blade 418 can cut one of the
first and second ends of the single tensioning strand.

[0260] Referring now to Figs. 22A-D generally, the insertion instrument 300 can be
constructed substantially as described above with respect to Fig. 7A-21B, but can include the
guide system 329 that operably couples the casing 308 and the push rod 330 so as to guide
relative movement between the casing 308 and the push rod 330 in accordance with another
embodiment. For instance, the guide track 342 can be defined in the collar 332 as described
above, but extends substantially linearly along the longitudinal direction L. Accordingly, as the
plunger translates distally along the first and second strokes, the guide track 342 translates
linearly with respect to the guide pin 344. It should be appreciated in the embodiment illustrated
in Figs. 22A-D, the second recess 362 illustrated in Figs. 13C-E can be longitudinally aligned
with the first recess 354, such that the latch 370 moves from the first recess 354 into the second
recess 362 so as to decouple the plunger 316 from the collar 332 without rotating the plunger
316. The plunger 316 can include a shaft portion 430 that defines a portion of the key 318 as
described above, and a distal end cap that can define a grip portion 432 that extends radially out
from thc proximal cnd of the shaft portion 430. The collar 332 can cxtend at lcast partially
around the shaft portion 430, and can extend radially out from the shaft portion 430 in
accordance with the illustrated embodiment.

[0261] The insertion instrument 300 can further include a clip 434 that has a

longitudinal length substantially equal to the longitudinal distance between the grip portion 432
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of the plunger 316 and the proximal end of the collar 332 when the plunger 316 is in the first
position. The clip 434 can be removably secured to the shaft portion 430 of the plunger 316.
Thus, as the plunger 316 translates distally, the grip portion 432 biases the clip 434 against the
collar 332, which causes the collar 332 to translate along with the plunger 316. It should
therefore be appreciated that the clip 434 couples the plunger 316 and the collar 332 with respect
to distal translation along the longitudinal dircction L. Accordingly, during opcration, the
plunger 316 and collar 332 can be translated distally from the first position to the second position
in tandem along the first stroke in the manner described above. As the plunger 316 and collar
332 move along the first stroke, the guide pin 344 translates proximally within the entire guide
track 342. The plunger 316 and collar 332 reach the second position when the clip 434 abuts the
casing 308, at which point the latch member 370 moves from the first recess 354 into the second
recess 358 as described above with respect to Figs. 14C-D. Next, the clip 434 can be removed
from the plunger 316, and the plunger 316 can translate distally with respect to the collar 332
along the second stroke. It should be appreciated that the plunger 316 can translate along the
entire second stroke independent of the collar 332.

[0262] Accordingly, the push tube 334 ¢jects the second anchor body 38b as described
above with respect to Figs. 9A-E after the plunger and collar 332 have moved along the first
stroke from the first position to the second position. Thus, the plunger 316 can be depressed a
first distance that causes the second anchor body 28b to be ¢jected from the insertion instrument,
and the clip 434 abuts the casing 308 once the plunger 316 has been depressed the first distance
so as to prevent the plunger 316 from being depressed a second distance greater than the first
distance until the collar 434 is removed from the plunger 316. The push rod 330 can then gject
the first anchor body 28a after the plunger 136 has moved from the second position to the third
position along the second stroke in the manner described above with respect to Figs. 12A-E. The
guide pin 344 can abut the proximal end of the guide track 342 when the second stroke has been
completed. Furthermore, the grip portion 432 of the plunger 316 can abut the casing 308 once
the plunger 316 has completed the second stroke and has moved to the third position. It should
be appreciated in the embodiment illustrated in Figs. 22A-D that because the plunger 316 is
rotatably keyed to the collar 332 and thus rotatably fixed to the collar 332, and because the latch
370 (described above) rotatably couples the collar 332 to the casing 308, the plunger 316 is
unable to rotate with respect to the casing 308 as the plunger 316 translates along the second
stroke. Alternatively, the insertion instrument can be configured to allow the plunger 316 to

rotate as desired so as to align the latch 370 with the second recess 362, as described above.
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[0263] As described above with respect to the insertion instrument illustrated in Figs.
7A-13G, the guide track 342 can be carried by the casing 308, and the guide pin 344 can be
carried by one of the pusher assemblies. Referring now to Fig. 23A, the insertion instrument 300
includes at least one guide track, such as a first guide track 446 that is carried by the casing 308,
and at least a one guide member such as a first guide pin 448 carried by the pusher assembly 317,
and in particular carricd by the plunger 316, that ridcs in the first guide track 342.

[0264] As illustrated in Fig. 23B, the shaft portion 430 of the plunger 316 defines a
distal surface 431, and further defines a first central aperture 440 that extends longitudinally into,
or distally into, the distal surface 431. The shaft portion 430 of the plunger 316 further defines a
radial aperture 435 that receives the guide pin 448, The first aperture 440 receives the push rod
330, such that the plunger 316 and the push rod 330 are coupled to each other with respect to
both longitudinal translation and rotation. As illustrated in Fig. 23D, the push rod 330 extends
from the plunger 316 and into the cannula 310, which is fixed to the casing 308 with respect to
translation and rotation. Referring also to Fig. 23C, the tip 311 can be cannulated so as to define
a distal ejection port 442 that is substantially aligned with the longitudinal axis 302, and thus also
substantially aligned with the elongate opening 312 of the cannula 310. The push rod 330 is
movable longitudinally inside the channel 312 in the manner described above. It should be
appreciated that the insertion instrument 300 can alternatively define a side ejection port
constructed substantially as described below. The cannula 310 can define a longitudinal slot
337, such that the attachment portions 133a and 133b of the actuation strands 38a and 38b (see
Fig. 1A) that attach the first anchor body 28a to the second anchor body 28b can extend out the
slot 337.

[0265] Referring now also to Figs. 23D-E, the insertion instrument includes a guide
system 444 that is configured to operably couple the casing 308 to the push rod 330 so as to
guide relative movement between the casing 308 and the push rod 330. For instance, the guide
system 444 includes the first guide member in the form of the first guide track 446 that is carried
by the casing 308, and the second guide member illustrated as the first guide pin 448 that extends
from the pusher assembly 317. The first guide track 446 can be configured as a slot that extends
radially outward into the radially inner surface of the casing 308. Furthermore, in accordance
with the illustratcd cmbodiment, the first guidc pin 448 cxtends radially out from the shaft
portion 430 of the plunger 316, and rides within the first guide track 448. The first guide track
446 defines a first track portion 446a that extends substantially longitudinally, and an
intermediate track portion 446D that extends circumferentially from the distal end of the first

track portion 446a.
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[0266] With continuing reference to Fig. 23E, the guide system 444 further includes a
third guide member configured as a second guide track 450 that is carried by the casing 308, and
is configured as a slot that extends radially outward into the inner surface of the casing 308. The
second guide track 450 defines a first track portion 450a that extends substantially longitudinally,
and an intermediate track portion 450b that extends circumferentially from the distal end of the
sccond guidce track 450b. The intermcdiate track portion 450b cxtends from the first track
portion 450a the same direction that the intermediate track portion 446b extends from the first
track portion 446a.

[0267] The first track portions 446a and 450a define a first stroke of movement for the
plunger 316 that causes the push rod 330 to eject the second anchor out the ejection port 442.
The intermediate track portions 446ba and 450b are configured such that the plunger is rotated so
as to align a fifth guide member with a second track portion that is radially offset from the first
track portions 446a and 450a. In particular, as illustrated in Fig. 23B, the insertion instrument
330 further includes a pair of apertures 452 that are disposed adjacent the central aperture 440
and extend longitudinally into the distal surface 431 of the shaft portion 430 of the plunger 416.
The apertures 452 are each configured to receive respective fifth guide members configured as
guide posts 454 (Fig. 23D) that extend distally from the plunger 416, and a sixth guide member
illustrated as a guide housing 460 (Fig. 23E) that is disposed in the interior 328 of the casing 308
and fixed to the casing 308 with respect to translation. The guide housing 460 defines a seventh
guide member configured as a radially outwardly extending second guide pin 461 that is
configured to ride in the second guide track 450. The guide housing 460 further defines a guide
member in the form of at least one aperture such as a pair of apertures that extend longitudinally
through the guide housing 460 and define second track portions 462. The second track portions
462 are sized to receive the guide posts 454. The proximal end of the guide housing 460 can
define a pair of recesses 464 that extend longitudinally into, but not through, the guide housing
460 at a location adjacent the second track portions 462. The recesses 464 can be arcuate shaped
or alternatively shaped as desired.

[0268] Referring now to Figs. 23A and 23F, a distal biasing force can be applied to the
plunger 316, which causes the plunger 316 and the push rod 330 to translate distally along the
first stroke with respect to the casing 308 and thus the cannula 310 and the guide housing 460.
The plunger 316 translates from the first position illustrated in Fig. 23 A to the second position
illustrated in Fig. 23F. As the plunger 316 translates distally from the first position to the second
position, the first guide pin 448 translates distally along the first track portion 446a of the first

guide track 446 until the first guide pin 448 is aligned with the intermediate track portion 446b of
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the first guide track 446. Likewise, as the plunger 316 translates distally from the first position
to the second position, the second guide pin 461 translates distally in the first track portion 450a
of the second guide track 450 until the second guide pin 461 is aligned with the intermediate
track portion 450b of the second guide track 450. Once the plunger 316 has translated to the
second position, the guide posts 454 are circumferentially offset from the respective second track
portions 462, and abut the guide housing 460, for instance in the recesscs 464.

[0269] Referring now to Fig. 23@, the plunger 316 can be rotated along the direction of
Arrow 456, which causes the first and second guide pins 448 and 461 to travel in the respective
intermediate track portions 446b and 450b, until reaching the end of the intermediate track
portions 446b and 450b, which define respective stops that prevent the plunger 316 from
continuing to rotate relative to the casing 308, and further prevents the guide posts 454 from
rotating relative to the guide housing 460. Once the plunger 316 has finished rotating, the guide
posts 454 are aligned with the second track portions 462. Accordingly, as illustrated in Fig. 23H,
the plunger 316 can be further translated distally along the second stroke from the second
position to a third position, at which point the plunger 316 abuts the guide housing 460 and is
prevented from traveling distally further. Thus, the guide housing 460 defines a stop that
prevents the plunger 316 from translating distally beyond the third position.

[0270] As the plunger 316 translates along the second stroke, the push rod 330
translates distally within the channel 312 of the cannula 310, and ¢jects the first anchor body 28a
out the ejection port 442. After each anchor body 28a and 28b has been ejected from the
instrument to a location behind the anatomical structure 24 (see Fig. 1A), an actuation force can
be applied to each anchor body 28a and 28b. For instance, the insertion instrument 330 can
include a retention assembly of the type described above, such as the retention assembly 390 or
any suitable alternatively constructed retention assembly. Alternatively, the user can manually
apply the actuation force to the respective actuation strands 131a and 131b. A connector
member can then attach the actuation strands 131a and 13 1b together in the manner described
above.

[0271] Referring now to Figs. 24A-25D generally, it should be appreciated that an
insertion instrument can be configured having a first and second cannulas supported by the
casing in a sidc-by-sidc oricntation that retain first and sccond anchor bodics, and first and
second pusher assemblies operatively associated with the first and second cannulas, respectively,
so as to eject the first and second anchor bodies out the respective first and second cannulas. Tt

can be desirable to ensure that a desired cannula from which the anchor body is to be ¢jected is
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distally disposed with respect to the other cannula, such that the desired cannula can be inserted
into the underlying tissue without also inserting the other cannula.

[0272] Asillustrated in Fig. 24A, an insertion instrument 300 includes a casing 308 that
includes a body portion 308a and a handle portion 308b that extends out from the body portion
308a. The insertion instrument 300 further includes a first cannula 310a that extends distally
from the casing 308, and in particular from the body portion 308a, and a sccond cannula 310b
that extends distally from the casing 308, and in particular from the body portion 308a, at a
location adjacent the first cannula 310a. The first and second cannulas 310a and 310b can
extend substantially parallel to each other as illustrated. Accordingly, the first and second
cannulas 310a and 310b can be described as being in a side-by-side relationship. The first and
second cannulas 310a and 310b can define respective longitudinally elongate channels 312a and
312b that retain respective first and second anchor bodies 28a and 28b.

[0273] The insertion instrument 300 can further include first and second pusher
assemblies 317a and 317b operatively associated with the first and second cannulas 310a and
310b, respectively. Thus, the first pusher assembly 317a is configured to eject the first anchor
body 28a out the first cannula 310a, and the second pusher assembly 317b is configured to ¢ject
the second anchor body 28b out the second cannula 310b. The first and second cannulas 310a
and 310b can define respective first and second tapered tips 311a and 311b, and first and second
distal ejection ports that extend longitudinally through the respective tips 311a and 311b.

[0274] Each of the first and second pusher assemblies 317a and 317b includes first and
second plungers 316a and 316D, respectively, and first and second pusher rods 330a and 330D,
respectively, that extend distally from the corresponding plungers 316a and 316b. Each of the
plungers 316a and 316b define respective shaft portions 430a and 430b and respective end caps
that can define first and second grip portion 432a and 432b that extends radially out from the
proximal end of the corresponding shaft portions 430 and 430b. When the first and second
plungers 316a and 316D are in their respective first positions, the first and second grip portions
432a and 432b are proximally spaced from the casing 308. The insertion instrument 300 can
further include first and second lock-out tabs 468a and 468b that are removably attached to the
first and second plungers 316a and 316b. For instance, in accordance with the illustrated
cmbodiment, the first and sccond lock-out tabs 468a and 468b arc attachced to the respective first
and second shaft portions 430a and 430b at a location longitudinally between the corresponding
grip portions 432a and 432b and the casing 308. Accordingly, the first and second lock-out tabs
468a and 468b interfere with the respective grip portions 432a and 432b, and prevent the
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plungers 316 from translating distally relative to the casing 308 to a depth that would eject the
respective first and second anchor bodies 28a and 28b.

[0275] The insertion instrument 330 can further include a swap actuator 470 in the form
of a trigger that extends partially into the casing 308, and can extend out from the handle portion
308b. The swap actuator 470 is configured to be moved from a first position to an actuated
position so as to rceversc a relative position of the fist and sccond tips 311a and 311b. The swap
actuator 470 can be coupled to the first pusher assembly 317a, such that proximal translation of
the actuator 470 causes the first pusher assembly 317a, including the first plunger 316a and the
first cannula 310a, to translate proximally. As illustrated in Fig. 24 A, the first tip 311a of the
first cannula 310a is disposed distally with respect to the second tip 311b of the second cannula
310b. Furthermore, the distal end of the second push rod 330b can extend slightly out from the
respective second tip 311b, such that the longitudinal distance between the distal end of the
second push rod 330b and the distal end of the first tip 311a defines an insertion depth into
underlying tissue. Otherwise stated, the second push rod 330b can define a depth stop for
insertion of the first tip 311a into underlying tissue. It should thus be appreciated that the first tip
311a can be injected into underlying tissue, for instance at the first target anatomical location 24a
(see Fig. 1A) without causing the second tip 311b to inject into the underlying tissue. As is
described in more detail below, actuation of the swap actuator 470 from a first position to a
second position causes the first tip 311a to move proximally with respect to the casing 308 and
the second tip 311b, such that the second tip 311b can be injected into the underlying tissue, for
instance at the second target anatomical location 24b (see Fig. 1B) without causing the first tip
311ato inject into the underlying tissue.

[0276] During operation, referring to Fig. 24B, the first lock-out tab 468a can be
removed from the first plunger 316a, such that the first plunger 316a can travel distally with
respect to the casing 308 from the first position illustrated in Fig. 24 A to a second position as
illustrated in Fig. 24C, whereby the first grip portion 432a abuts the casing 308. Because the
first push rod 330a is translatably fixed to the first plunger 316a, distal translation of the first
plunger 316a causes the first push rod 330a to likewise translate in the first cannula 310a. The
first push rod 330a abuts the first anchor body 28a, such that distal translation of the first push
rod 330a cjects the first anchor body 28a out the first ¢jection port, for instance into the first
target anatomical location.

[0277] Next, referring to Fig. 24D, the second lock-out tab 468b can be removed from
the second plunger 316b, as illustrated in Fig. 24D. Referring to Fig. 24E, the swap actuator 470

can be actuated, for instance can be moved proximally, to retract the first tip 311a proximally
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with respect to the second cannula 310b until the first tip 311a is disposed proximally with
respect to the second tip 311b. Furthermore, the distal end of the first push rod 330a can extend
slightly out from the respective first tip 311a, such that the longitudinal distance between the
distal end of the first push rod 330a and the distal end of the second tip 311b defines an insertion
depth of the second tip 311b into the underlying anatomical structure. Otherwise stated, the first
push rod 330a can dcfinc a depth stop for inscrtion of the sccond tip 311a into underlying tissuc.
It should thus be appreciated that the second tip 311b can be injected into underlying tissue, for
instance at the second target anatomical location 24b (see Fig. 1A) without causing the first tip
311a to inject into the underlying tissue. In accordance with the illustrated embodiment,
actuation of the swap actuator 470 further causes the first plunger 316a to translate proximally to
the first position illustrated in Fig. 24A.

[0278] Referring now to Fig. 24F, the second plunger 316b can travel distally with
respect to the casing 308 from the first position illustrated in Fig. 24E to a second position as
illustrated in Fig. 24F whereby the second grip portion 432b abuts the casing 308. Because the
second push rod 330D is translatably fixed to the second plunger 316b, distal translation of the
second plunger 316b causes the second push rod 330b to likewise translate in the second cannula
310b, thereby ejecting the second anchor body 28b out the second gjection port 442b and into the
second target anatomical location.

[0279] Operation of the insertion instrument 300 illustrated in Figs. 24A-25D will now
be further described with particular reference to Figs. 25A-D. In particular, the insertion
instrument 300 includes at least one latch assembly such as a first latch assembly 305a, a second
latch assembly 305b, and a third latch assembly 305¢. The first latch assembly 305a is
configured to lock the swap actuator 470 in its proximal position once it has been moved
proximally from a first position illustrated in Fig. 24D to a second recessed position illustrated in
Fig. 24E. For instance, the first latch assembly 305 can include a latch member 307 that is
supported by the casing 308 extends proximally toward a proximal abutment surface 307a
configured to abut the swap actuator 470 once the swap actuator 470 is in its second proximal
position, thereby interfering with distal movement of the swap actuator 470 relative to the casing
308. As the swap actuator 470 moves proximally, the latch member 307 can deflect inwardly
away from thc swap actuator 470 so as to allow proximal translation of thc swap member 470
relative to the latch member 307. Once the swap actuator 470 has been moved from its first
initial position to its second proximal position relative to the casing 308, the latch member 307

moves outward under its spring force such that the proximal abutment surface 307a abuts the

64



WO 2012/006161 PCT/US2011/042384

swap actuator 470 and prevents the swap actuator 407 from moving distally from its second
position with respect to the casing 308.

[0280] The second latch assembly 305b includes a first latch member 347 carried by
the swap actuator 470 and movable with the swap actuator 470, and a second latch member 349
that is carried by the first plunger 316a, and is movable with the first plunger 316a. The first
latch member 347 is attached to the first cannula 310a, such that the first latch member 347
causes the first cannula 310a to translate with the swap actuator 470. The second latch member
349 includes a body 349a, a first attachment portion such as a hook at the distal end of the body
349a, and a second attachment portion such as an abutment surface at the proximal end of the
body (the second latch member 349 can be constructed as the mirror image of the second latch
member 353 of the third latch assembly 305¢ described below). Accordingly, as the first plunger
316a is translated from its first position illustrated in Fig. 24A to its second position illustrated in
Fig. 24B, the hook deflects inwardly away from the first latch member and rides along and past
the first latch member 347. Once the first plunger 316a is in its second position illustrated in Fig.
24B such that the first anchor body 28a has been ejected, the hook of the second latch member
349 moves outward under its spring force such that the hook is disposed distal of the first latch
member 347, and the abutment surface of the second latch member is disposed proximal of the
first latch member 347. Accordingly, the first latch member 347 is captured between the hook of
the second latch member 349 and the abutment surface of the second latch member 349. Thus,
the first and second latch members 349 are coupled with respect to translation.

[0281] Accordingly, once the first anchor body 28a has been ejected from the first
cannula 3104, the second latch member 349 is attached to the first latch member 347, which
translatably couples the first plunger 316a to the swap actuator 470 with respect to translation.
Furthermore, because the first latch member 347 is carried by the swap actuator 470 and is
further attached to the first cannula 310a, movement of the swap actuator 470 proximally causes
both the first cannula 310a and the first plunger 316 to move proximally to a position whereby
the first tip 311a and the first push rod 330a are disposed proximal with respect to the second tip
311b, while the first push rod 330a remains disposed distal of the first tip 311a. Furthermore,
because the first plunger 316a is coupled to the swap actuator 470 with respect to relative
translation both proximally and distally, and becausc the swap actuator 470 is coupled to the
casing 308 with respect to at least proximal translation, the first plunger 316 is prevented from
translating proximally with respect to the casing 308 once the first anchor body 28a has been
ejected. The first push rod 330a can thus provide an insertion depth stop for the second tip 311b

as described above.
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[0282] The third latch assembly 305¢ includes a first latch member 351 carried by the
casing 308, and a second latch member 353 carried by the second plunger 316b. The second
latch member 353 includes a body 353a, a first attachment portion 353b such as a hook at the
distal end of the body 353a, and a second attachment portion 353¢ such as an abutment surface
disposed at the proximal end of the body 353a. When the second plunger 316b is translated
distally from its first position illustratcd in Fig. 24E to its sccond distal position illustrated in Fig.
24F, for instance when ¢jecting the second anchor body 28b, the hook can deflect inwardly,
away from the first latch member 351 and ride along and move past the first latch member 351.
Once the second plunger 316b is in its second position illustrated in Fig. 24F such that the
second anchor body 28b has been ¢jected, the hook of the second latch member 353 moves
outwardly under its spring force at a location distal of the first latch member 351, and the
abutment surface of the second latch member 353 is disposed proximal of the first latch member
351. The first latch member 351 is thus captured between the hook of the second latch member
353 and the abutment surface of the second latch member 353. As a result, the second plunger
316b is prevented from moving proximally or distally with respect to the casing 308 once the
second anchor body 28b has been ¢jected, and the blunt distal end of the second push rod 330b
remains distal to the second tip 311b.

[0283] Once the anchor bodies 28a and 28b have been ejected, a tensile force can be
applied to the actuation portions 131a and 131b (see Fig. 1A) so as to expand the anchor bodies
28a and 28&b in the manner described above. For instance, first and second tensioning strands
380a and 380b (see Figs. 18A-18B) can be attached between the respective actuation portions
131a and 131b, and the respective lock-out tabs 468a and 468b. Accordingly, after the lock-out
tabs 468a and 468b have been removed from the respective plungers 316a and 316b and the
respective first and second anchor bodies 28a and 28b have been ejected, proximal movement of
the lock-out tabs 468a and 468b with respect to the anchor bodies 28a and 28b causes the tensile
force to be applied to the corresponding tensioning strands 380a and 380b, which communicates
the tensile force to the actuation portions 131a and 131b so as to expand the anchor bodies 28a
and 28b. Alternatively, the tensioning strands 380a and 380b can be secured in the casing 308 in
any manner described above.

[0284] Rcferring now to Figs. 26 A-B, the inscrtion instrument 300 can includc a
retention assembly 490 constructed in accordance with an alternative embodiment that is
configured to apply an actuation force to the first and second actuation strands 38a and 38b (see
Fig. 1A). For instance, the retention assembly 490 can retain the first and second actuation

strands 38a and 38D directly. In accordance with the illustrated embodiment, the retention
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assembly 490 retains both the actuation portions 131a and 131b and the attachment portions 133a
and 133b of the first and second anchor bodies 28a and 28b, respectively, for instance when the
attachment portions 133a and 133b are not attached when loaded in the insertion instrument 300.
Alternatively, if the attachment portions 133a and 133b are pre-attached to each other when
loaded in the insertion instrument 300, the retention assembly can retain only the actuation
portions 131a and 131b. Alternatively still, as described above, at lcast onc tensioning strand can
be stitched through the first and second actuation strands 38 and 38b, respectively, and can
further be retained in the retention assembly 490. Regardless of the configuration, the retention
assembly can be configured to apply an actuation force to the actuation strands 38a and 38b that
causes the respective anchor bodies 28a and 28b to move to their expanded configurations.

[0285] In accordance with the illustrated embodiment, the retention assembly 490 can
be mounted to either or both of the cannulas, such as the first cannula 310a as shown in Fig. 26A.
The retention assembly 490 can include a first locking member such as a retention housing 492
that is mounted to the first cannula 310a and defines a lateral strand-receiving gap 493 extending
therein. In particular, the retention housing includes a first or proximal housing portion 492a and
a second or distal housing portion 492b, such that the gap 493 is disposed between the first and
second housing portions 492a and 492b. The retention assembly 490 can further include a
second locking member such as a pincher 494 that can be threadedly mounted to the retention
housing 492, for instance to the first housing portion 492a at a location is aligned with the gap
493. Rotation of the pincher 494 relative to the retention housing 492 in a first direction causes
the pincher 494 to translate into the gap 493 toward the second housing portion 492b. Rotation
of the pincher 494 relative to the retention housing 492 in a second direction opposite the first
direction causes the pincher 494 to translate out of the gap 493 and away from the second
housing portion 492b.

[0286] Accordingly, during operation, one or more target strands 379, such as the
actuation strand or strands 38a and 38b or at least one tensioning strand can be loaded into the
gap 493, and the pincher 494 can be rotated in the first direction until the retention assembly 490
captures the target strands 379 between a distal end of the pincher 494 and the second housing
portion 492b. Once the first and second anchor bodies 28a and 28b have been ejected into the
respective first and sccond target anatomical locations (sce Fig. 1A), the inscrtion instrument can
be translated proximally away from the anatomical location, thereby applying the actuation
force, either directly or indirectly, to the first and second actuation strands 38a and 38b, thereby
actuating the anchor bodies 28a and 28D to their expanded configurations. The pincer 494 can

then be rotated along the second direction so as to increase the gap 493 until the insertion
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instrument 300 can be pulled free from the target strands 379. Alternatively or additionally, for
instance when the target strands 379 are provided as tensioning strands, the tensioning strands
can be cut while captured in the retention assembly 490. Because the cannulas 310a and 310b
can define longitudinal slots that extend through one side of the cannulas 310a and 310b, the
actuation strands 38a and 38b can be freed from the respective cannula, for instance out the
longitudinal slot, when the corresponding anchor bodics 28a and 28b arc cjected from the
cannula.

[0287] Referring now to Figs. 27A-28B generally, the insertion instrument 300 can be
configured having a first and second cannulas 310a and 310b supported by the casing 308 in a
side-by-side orientation that retain first and second anchor bodies 28a and 28b, and first and
second pusher assemblies 317a and 317b operatively associated with the first and second
cannulas 310a and 310b, respectively, so as to eject the first and second anchor bodies 28a and
28b out the respective first and second cannulas 310a and 310b. Furthermore, as described
above, it can be desirable to ensure that a desired cannula from which the anchor body is to be
ejected is distally disposed with respect to the other cannula, such that the desired cannula can be
inserted into the underlying tissue without also inserting the other cannula.

[0288] Asillustrated in Fig. 27A, the insertion instrument 300 includes a casing 308
that includes a body portion 308a and a handle portion 308b that extends out from the body
portion 308a. The insertion instrument 300 further includes a first cannula 310a that extends
distally from the casing 308, and in particular from the body portion 308a, and a second cannula
3100 that extends distally from the casing 308, and in particular from the body portion 308a, at a
location adjacent the first cannula 310a. The first and second cannulas 310a and 310b can
extend substantially parallel to each other as illustrated. Accordingly, the first and second
cannulas 310a and 310b can be described as being in a side-by-side relationship. The first and
second cannulas 310a and 310b can define respective longitudinally elongate channels 312a and
312b that retain respective first and second anchor bodies 28a and 28b.

[0289] The insertion instrument 300 can further include first and second pusher
assemblies 317a and 317b operatively associated with the first and second cannulas 310a and
310b, respectively. Thus, the first pusher assembly 317a is configured to ¢ject the first anchor
body 28a out the first cannula 310a, and the sccond pusher assembly 317b is configured to cject
the second anchor body 28b out the second cannula 310b. The first and second cannulas 310a
and 310b can define respective first and second tapered tips 311a and 311b, and first and second
distal ejection ports 442a and 4420 that extend longitudinally through the respective tips 311a

and 311b.
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[0290] Each of the first and second pusher assemblies 317a and 317b includes first and
second plungers 316a and 316D, respectively, that extends out the casing 308, such as the body
portion 308a of the casing 308. The first and second plungers 316a and 316b can extend
proximally out the casing 308 as described above with respect to Figs. 24A-F, or can extend out
the casing along a direction angularly offset with respect to the longitudinal direction L so as to
present respective tabs 323a and 323b that project out the casing 308. Each of the first and
second pusher assemblies 317a and 317b can further include first and second pusher rods 330a
and 330b, respectively, that extend distally from the corresponding plungers 316a and 316b.
When the first and second plungers 316a and 316b are in their respective first positions (Fig.
27A), the first and second anchor bodies 28a and 28b are disposed in the respective cannulas
310a and 310b. The plungers 316a and 316b can be moved to respective second positions (Fig.
27D) so as to gject the respective first and second anchor bodies 28a and 28b out the respective
cannulas 310a and 310b.

[0291] The insertion instrument 330 can further include a swap actuator 470 that can
include a swap tab 470a that extends out from the casing 308, and can extend out from the body
portion 308a at a location between the first and second tabs 323a and 323b. The casing 308 can
defines slots 367a-c that extend through the upper end of the body portion 308 and are
longitudinally elongate, and positioned such that the first and second tabs 323a and 323b extend
out the first and second slots 367a and 367b, and the swap tab 470a extends out the third slot
367c at a location between the first and second tabs 323a and 323b. The slots 367a-c can thus
provide tracks that define the longitudinal movement of the first and second pusher assemblies
317a and 317b and the swap actuator 470 as the tabs 323a-b and 470a ride in the respective slots
367a-c. The swap actuator 470 is configured to be moved from a first position to an actuated
position so as to reverse a relative position of the fist and second tips 311a and 311b. For
instance, as illustrated in Fig. 27 A, the first tip 311a of the first cannula 310a is disposed distally
with respect to the second tip 311b of the second cannula 310b. It should thus be appreciated
that the first tip 311a can be injected into underlying tissue, for instance at the first target
anatomical location 24a (see Fig. 1A) without causing the second tip 311D to inject into the
underlying tissue. As is described in more detail below, actuation of the swap actuator 470 from
a first position (Fig. 27A) to a sccond position along the dircction of Arrow 355 (Fig. 27C)
causes the second tip 311b to move distally with respect to the first tip 311a, such that the second
tip 311b can be injected into the underlying tissue, for instance at the second target anatomical

location 24b (see Fig. 1B) without causing the first tip 311a to inject into the underlying tissue.
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[0292] During operation, referring to Figs. 27A-B, the first plunger 316a can be
translated distally along the direction of Arrow 357 from the first position to the second position,
which causes the first push rod 330a to likewise translate distally in the first cannula 310a. The
first push rod 330a abuts the first anchor body 28a, such that the first push rod 330a ejects the
first anchor body 28a out the first cannula 310a, for instance into the first target anatomical
location, as the first push rod 300a translatcs distally to the sccond position. The first plunger tab
323a abuts the casing 308 at the distal end of the first slot 367a when the first pusher assembly
317ais in the second position, whereby the first anchor body 28a has been ejected. Thus, when
the first plunger tab 323a is in the second position, the plunger 316a is prevented from further
distal translation. Thus, the user is provided with tactile feedback that the first anchor body 28a
has been ejected.

[0293] Next, referring to Fig. 27C, the swap actuator 470 can be actuated, for instance
can be moved distally along the direction of Arrow 355, from the first position to the actuated
position, which causes the second tip 311b to advance, or translate distally, with respect to the
casing 308 and the first cannula 310a until the second tip 311b is disposed distally with respect
to the first tip 311a. It should thus be appreciated that the second tip 311b can be injected into
underlying tissue, for instance at the second target anatomical location 24b (see Fig. 1A) without
causing the first tip 311a to inject into the underlying tissue. For instance, the distal end of the
first push rod 330a, which is disposed distal with respect to the first tip 311a, can provide a depth
stop for the insertion of the second tip 311b into the second target anatomical location. Thus, the
second tip 311b can be injected until the first push rod 330a abuts the anatomical structure. In
accordance with the illustrated embodiment, actuation of the swap actuator 470 further causes
the second plunger 316b, and thus the second push rod 330D, to translate distally as illustrated in
Fig. 27C. The swap tab 470a abuts the casing 308 at the distal end of the third slot 367c once the
swap actuator 470 has been moved to the actuated position, such that the swap actuator 470 is
prevented from further distal translation. Thus, the user is provided with tactile feedback that the
swap actuator 470 has been actuated.

[0294] Referring now to Fig. 27D, the second plunger 316b can be translated distally
along the direction of Arrow 359 from the first position to the second position, which causes the
sccond push rod 330b to likewisc translate distally in the sccond cannula 310b. The sccond push
rod 330b abuts the second anchor body 28b, such that the second push rod 330b ¢jects the second
anchor body 28b out the second cannula 330b, for instance into the second target anatomical
location, as the second push rod 300b translates distally to the second position. The second

plunger tab 323b abuts the casing 308 at the distal end of the second slot 367b when the second
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pusher assembly 317b is in the second position, whereby the second anchor body 28b has been
ejected. Thus, when the plunger tab 3230 is in the second position, the plunger 316b is
prevented from further distal translation. Thus, the user is provided with tactile feedback that the
second anchor body 28b has been gjected.

[0295] Operation of the insertion instrument 300 illustrated in Figs. 27A-28B will now
be further described with particular reference to Figs. 28A-B. In particular, the inscrtion
instrument 300 includes at least one latch assembly such as a first latch assembly 482, a second
latch assembly 484, and a third latch assembly 486. The first latch assembly 482 is configured to
lock the swap actuator 470 in its distal position once it has been moved distally from a first
position illustrated in Fig. 27B to a second recessed position illustrated in Fig. 27C. For
instance, the first latch assembly 482 can include a latch member 488 that is supported by the
casing 308 and configured to latch onto the swap actuator 470 so as to be coupled to the swap
actuator 470 with respect to translation. The latch member 488 defines a body 488a, a first
attachment portion 488D in the form of a hook carried by the body 488a, and a second attachment
portion 488c¢ in the form of an abutment surface carried by the body 488a disposed distal of the
first attachment portion 488b. As the swap actuator 470 moves distally, the first attachment
portion 488a can deflect inwardly away from the swap actuator 470 so as to allow distal
translation of the swap member 470 relative to the latch member 488, such as an outwardly
projecting tab 470a of the swap actuator 470. Once the swap actuator 470 has been moved from
its first initial position to its second distal position relative to the casing 308, the swap actuator
470 contacts the abutment surface and the hook can deflect outward under the spring force of the
body 488a, such that the swap actuator 470, for instance the tab 470a, becomes captured between
the first and second attachment portions 488b and 488c. Accordingly, the latch member 488
prevents the swap actuator 470 from moving proximally and distally relative to the casing once
the swap actuator 470 has been moved to its proximal position that advances the second pusher
assembly 317D distally with respect to the first pusher assembly 316a.

[0296] The insertion instrument 300 can further include at least one first guide member
483a such as a guide wire that is translatably fixed to the casing 308. For instance, the insertion
instrument 300 can include a mount 485 that is supported by the casing 308 and is attached to the
first guide member 483a. The first guide member 483 can extend through the swap actuator 470
so as to guide the swap actuator to translate distally.

[0297] The second latch assembly 484 is configured to lock the first plunger 316a, and
thus the first pusher assembly 317a, in its proximal position proximal position once it has been

moved distally from a first position illustrated in Fig. 27A to a second distal position illustrated
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in Fig. 27B that causes the first push rod 330a to eject the first anchor body 28a. For instance,
the second latch assembly 484 can include a latch member 489 that is supported by the casing
308 and configured to latch onto the first plunger 316a so as to be coupled to the first plunger
316a with respect to translation. The second latch member 489 can be constructed substantially
identically with respect to the first latch member 488, and thus defines a body, a first attachment
portion in the form of a hook carricd by the body, and a sccond attachment portion in the form of
an abutment surface carried by the body and disposed distal of the hook. As the first plunger
316a moves distally, the first attachment portion can deflect inwardly away from the first plunger
316a so as to allow distal translation of the first plunger 316a relative to the second latch member
489, such as an outwardly projecting tab 316c¢ of the first plunger 316a. Once the first plunger
316a has been moved from its first initial position to its second distal position relative to the
casing 308, the first plunger 316a contacts the abutment surface and the hook can deflect
outward under the spring force of the body of the latch member 489, such that the first plunger
3164, for instance the tab 316¢, becomes captured between the first and second attachment
portions of the latch member 489. Accordingly, the latch member 489 prevents the first plunger
316a from moving proximally and distally relative to the casing 308 once the first plunger 316
has been moved to its distal position that ejects the first anchor body 28a from the first cannula
310a.

[0298] The insertion instrument 300 can further include at least one second guide
member 483b such as a guide wire that is translatably fixed to the casing 308. For instance, the
mount 485 can be attached to the second guide member 483b, which can extend distally through
the first plunger 3164 so as to guide the first plunger 316a to translate distally.

[0299] The third latch assembly 486 is configured to lock the second plunger 316b, and
thus the second pusher assembly 317b, in its distal position proximal position once it has been
moved distally from a first position illustrated in Fig. 27C to a second distal paosition illustrated
in Fig. 27D that causes the second push rod 330b to gject the second anchor body 28b. For
instance, the third latch assembly 486 can include a third latch member 495 that is supported by
the casing 308 and configured to latch onto the second plunger 316b so as to be coupled to the
second plunger 316b with respect to translation. The third latch member 495 can be constructed
substantially identically with respect to the first and sccond latch members 488 and 489, and thus
defines a body 495a, a first attachment portion 495b in the form of a hook carried by the body
495a, and a second attachment portion 495¢ in the form of an abutment surface carried by the
body 495a at a location distal of the hook. As the second plunger 316b moves distally, the first

attachment portion 495b can deflect inwardly away from the second plunger 316b so as to allow
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proximal translation of the second plunger 316D relative to the third latch member 495, such as
an outwardly projecting tab 316d of the second plunger 316b. Once the second plunger 316b has
been moved from its first initial position to its second proximal position relative to the casing
308, the second plunger 316b, for instance at the tab 316d, contacts the abutment surface 495¢
and the hook 495b can deflect outward under the spring force of the latch member body 493a,
such that the sccond plunger 316b becomes captured between the first and sccond attachment
portions of the latch member 495. Accordingly, the latch member 495 prevents the second
plunger 316b from moving proximally and distally relative to the casing 308 once the second
plunger 316b has been moved to its distal position that gjects the second anchor body 28b from
the second cannula 310b.

[0300] The insertion instrument 300 can further include at least one third guide member
483c such as a guide wire that is translatably fixed to the casing 308. For instance, the mount
485 can be attached to the third guide member 483c, which can extend distally through the
second plunger 316b so as to guide the second plunger 316D to translate distally. Furthermore,
the insertion instrument 300 can include an attachment member 496 in the form of an attachment
wire that attaches the second plunger 316b to the swap actuator 470 with respect to distal
translation of the swap actuator 470. For instance, distal translation of the swap actuator 470
causes the second plunger 316b to translate distally along with the swap actuator 470. A distal
force applied to the second plunger 316b can allow the second plunger 316b to translate distally
relative to the swap actuator 470. In accordance with one embaodiment, the attachment member
496 can be translatably fixed to the swap actuator 470, and can be attached to the second plunger
316b so that it interferes with the second plunger 316 with respect to proximal movement 316b
of the second plunger 316b relative to the attachment member 493, The swap actuator 470 can
include a second tab 4700 that is attached to the second cannula 310b with respect to translation,
such that distal translation of the swap actuator 470 causes the second cannula 310b to translate
distally along with the swap actuator 470. Accordingly, distal translation of the swap actuator
470 causes the attachment member 496 to drag the second plunger 316b, the second cannula
310b, and the second push rod 330b distally until the second tip 311D is disposed distal of the
first tip 311a. Because the first pusher rod 330a remains disposed distal of the first tip 311a after
the first anchor body 28a has been cjected, the distal end of the first pusher rod 330a can define
an insertion depth stop for the second tip 311b in the manner described above.

[0301] The attachment member 496 can extend at least partially through the second
plunger 4960 so as to allow the second plunger 496b to translate distally with respect to the

attachment member 496 and therefore also with respect to the swap actuator 470. As a result,
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once the swap actuator 470 has been translated distally, thereby also translating the second
cannula 310b and the second pusher assembly 317b distally, translation of the second plunger
316b causes the second push rod 330b to eject the second anchor body 28b from the second
cannula 310b in the manner described above.

[0302] Referring now to Figs. 29A-29G generally, the insertion instrument 300 can be
configurcd having a first and sccond cannulas 310a and 310b supportcd by the casing 308 in a
side-by-side orientation that retain first and second anchor bodies 28a and 28b, and first and
second pusher assemblies 317a and 317b operatively associated with the first and second
cannulas 310a and 310b, respectively, so as to ¢ject the first and second anchor bodies 28a and
28b out the respective first and second cannulas 310a and 310b. Furthermore, as described
above, it can be desirable to ensure that a desired cannula from which the anchor body is to be
gjected is distally disposed with respect to the other cannula, such that the desired cannula can be
inserted into the underlying tissue without also inserting the other cannula.

[0303] Asillustrated in Fig. 29A, the insertion instrument 300 includes a casing 308
that includes a first casing portion 308a and a second casing portion 308D that is disposed
adjacent the first casing portion 308b. The insertion instrument 300 further includes a first
cannula 310a that extends distally from the first casing portion 308a, and a second cannula 310b
that extends distally from the second casing portion 308b. The first and second casing portions
308a and 308b can extend substantially parallel to ecach other as illustrated. Accordingly, the first
and second cannulas 310a and 310b can be described as being in a side-by-side relationship. The
first and second cannulas 310a and 310b can define respective longitudinally elongate channels
that retain respective first and second anchor bodies 28a and 28b in the manner described above.
The first and second cannulas 310a and 310b can further include longitudinally elongate side
slots 337a and 337b, respectively, that extend into one side of the cannulas and are in
communication with the respective elongate channels. Accordingly, the attachment portions
133a-b of the actuation strands 38a and 38b can extend out the respective side slots 337a and
337b and attach to each other (see Fig. 1A) when the first and second anchor bodies 28a and 28b
are loaded in the respective first and second cannulas 310a and 310b.

[0304] The insertion instrument 300 can further include first and second pusher
asscmblics 317a and 317b operatively associated with the first and sccond cannulas 310a and
310b, respectively. Thus, the first pusher assembly 317a is configured to ¢ject the first anchor
body 28a out the first cannula 310a, and the second pusher assembly 317b is configured to eject

the second anchor body 28b out the second cannula 310b. The first and second cannulas 310a
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and 310b can define respective first and second tapered tips 311a and 311b, and first and second
distal ejection ports that extend longitudinally through the respective tips 311a and 311b.

[0305] Each of the first and second pusher assemblies 317a and 317b includes first and
second plungers 316a and 316D, respectively, that are disposed outside the respective first and
second casing portions 308a and 308b at a location proximal with respect to the casing portions
308a and 308D as illustrated. Each of the first and sccond pusher asscmblics 317a and 317b can
further include first and second pusher rods 330a and 330b, respectively, that extend distally
from the corresponding plungers 316a and 316b, through the respective first and second casing
portions 308a and 308b, and into the respective first and second cannulas 310a and 310b. When
the first and second plungers 316a and 316b are in their respective first positions (Fig. 29A), the
first and second anchor bodies 28a and 28b are disposed in the respective cannulas 310a and
310b. The plungers 316a and 316b can be moved to respective second positions (Fig. 29F) so as
to eject the respective first and second anchor bodies 28a and 28b out the respective cannulas
310a and 310D.

[0306] The insertion instrument 330 can further include a swap actuator 470 that can
include a swap button 470a that extends laterally through the first casing portion 308a and into
the second casing portion 308b. The swap actuator 470 is configured to selectively couple and
decouple the first and second casing portions with respect to relative translation in the
longitudinal direction L. For instance, as illustrated in Figs. 29B and 29G, the first and second
casing portions 308a and 308b can be slidably coupled along the longitudinal direction. For
instance, one of the casing portions, such as the first casing portion 308a, can define a slot 375
extending along at least a portion of its longitudinal length. The other casing portion, such as the
second casing portion 308D, can include a slider member such as a projection 377 that is
configured to ride inside the slot so as to guide longitudinal movement of the first and second
casing portions 308a and 308b relative to each other. The slot 375 and the projection 377 can
flare angularly outward in a dovetail arrangement such that the first and second casing portions
308a and 308b are prevented from separating along a direction angularly offset from the
longitudinal direction L. The swap actuator 470 is configured to move the first and second
casing portions 308a and 308b relative to each other along the longitudinal direction such that
the respective tips 311a and 311b move from a first relative position to a second relative position
that is opposite the first relative position.

[0307] Forinstance, as illustrated in Fig. 29A, the first tip 311a of the first cannula
310a can be initially disposed distally with respect to the second tip 311b of the second cannula

310b. It should thus be appreciated that the first tip 311a can be injected into underlying tissue,
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for instance at the first target anatomical location 24a (see Fig. 1A) without causing the second
tip 311D to inject into the underlying tissue. As is described in more detail below, actuation of
the swap actuator 470 from a first position (Fig. 29D) to a second position causes the second tip
311b to move distally with respect to the first tip 311a such that the second tip 311b is positioned
distal of the first tip 311a. Accordingly, the second tip 311b can be injected into the underlying
tissuc, for instance at the sccond target anatomical location 24b (sce Fig. 1B) without causing the
first tip 311a to inject into the underlying tissue.

[0308] During operation, referring to Figs. 29C, the first plunger 316a can be translated
distally from the first position to the second position, which causes the first push rod 330a to
likewise translate distally in the first cannula 310a. The first push rod 330a abuts the first anchor
body 28a, such that the first push rod 330a ejects the first anchor body 28a out the first cannula
310a, for instance into the first target anatomical location, as the first push rod 300a translates
distally to the second position. The first plunger 316a can abuts the first casing portion 308a
when the first pusher assembly 317a is in the second position, whereby the first anchor body 28a
has been ejected. Thus, when the first plunger 316a is in the second position, the first plunger
316a is prevented from further distal translation. Thus, the user is provided with tactile feedback
that the first anchor body 28a has been ¢jected.

[0309] Next, referring to Figs. 29C, 29D, and 29G, the swap actuator 470 can be
actuated so as to reverse the relative position of the first and second tips 311a and 311b in the
manner described above. For instance, the swap actuator 470 can include a button 472 that
extends laterally through the first casing portion 308a and into the second casing portion 308a.
The second casing portion 308b can include a spring member 474 that biases the button 472
outward toward its first position. The button 472 can include at least one flange 476 that abuts a
wall of the second casing portion 308D so as to prevent the force of the spring member 474 from
ejecting the button 472 out the first casing portion 308a.

[0310] The first casing portion 308a can include a pair of apertures 478a-b sized to
receive the button 472 such that the button 472 extends out the first casing portion 308a. The
first aperture 478a is disposed proximal with respect to the second aperture 478b. When the
button 472 extends through the first aperture 478a, the first tip 311a is disposed distal with
respect to the sccond tip 311b. Furthermore, interference between the button 472 and the first
casing portion 308a prevents the first casing portion 308a from translating longitudinally relative
to the second casing portion 308b. When the button 472 is depressed into the slot 373, and thus
into the projection 377, interference between the button 472 and the first casing portion 308a is

removed, such that the first and second casing portions 308a and 308b are configured to translate
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longitudinally relative to each other. For instance, the second casing portion 308b, and thus the
second cannula 310D, can slide distally with respect to the first casing portion 308a, and thus the
first cannula 310a, until the button 472 is driven through the second aperture 478b as illustrated
in Fig. 29D. When the button 472 extends through the second aperture 478b, the second tip 311b
is disposed distal with respect to the first tip 311a. It should thus be appreciated that the second
tip 311b can be injected into underlying tissuc, for instancc at the sccond target anatomical
location 24b (see Fig. 1A) without causing the first tip 311a to inject into the underlying tissue.

[0311] Referring now to Figs. 29D-E, the insertion instrument 300 can further include a
lock-out tab 468 that is removably attached to the second push rod 330b at a location
longitudinally between the corresponding plunger 316b and the second casing portion 308b.
Accordingly, the lock-out tab 468 interferes with the distal translation of the plunger 316b
relative to the second casing portion 308b to a depth that would ¢ject the respective second
anchor body 28b. The lock-out tab 468 can remain attached to the second push rod 330b until
the first anchor body 28a has been gjected and the swap actuator 470 has been actuated. The
insertion instrument 300 can further include a lock-out tab operatively associated with the first
pusher assembly 317 in the manner described with respect to the second pusher assembly 317b.

[0312] Referring now to Figs. 29E-F, once the lock-out tab 468 has been removed from
the second push rod 430, the second plunger 316b can be translated distally from the first
position to the second position, which causes the second push rod 330b to likewise translate
distally in the second cannula 310b. The second push rod 330b abuts the second anchor body
28Db, such that the second push rod 3300 gjects the second anchor body 28b out the second
cannula 330b, for instance into the second target anatomical location, as the second push rod
3000 translates distally to the second position. The grip portion 432b of the second plunger 416b
abuts the casing 308 at the distal end after the second anchor body 28b has been ¢jected, thereby
providing the user with tactile feedback that the second anchor body 28b has been ejected.

[0313] Referring now to Figs. 30A-D generally, the insertion instrument 300 can be
configured having a first and second cannulas 310a and 310b supported by the casing 308 in a
side-by-side orientation that retain first and second anchor bodies, respectively. Each of the first
and second cannulas 310a and 310b is supported by the casing 308 so as to be translatably
movablc with respect to the casing 308. The inscrtion instrument 300 further includes a
reciprocal motion assembly 500 that is configured to drive the first and second cannulas 310a
and 310b in opposite directions. For instance, when the first cannula 310a is driven distally with
respect to the casing 308, the reciprocal motion assembly 500 drives the second cannula 310b

proximally with respect to the casing 308. Similarly, when the first cannula 310a is driven
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proximally with respect to the casing 308, the reciprocal motion assembly 500 drives the second
cannula 310b distally with respect to the casing 308. Similarly, when the second cannula 3100 is
driven distally with respect to the casing 308, the reciprocal motion assembly 500 drives the first
cannula 310a proximally with respect to the casing 308. Similarly, when the second cannula
3100 is driven proximally with respect to the casing 308, the reciprocal motion assembly 500
drives the first cannula 310a distally with respect to the casing 308.

[0314] The insertion instrument 300 can include a pusher assembly 317 having a
plunger 316 and first and second pusher members 330a and 330b. The first pusher member 330a
extends into the first cannula 330a and is configured to ¢ject a first anchor body out the first
cannula 330a in the manner described above. Similarly, the second pusher member 330b extends
into the second cannula 330b and is configured to eject a second anchor body 28b out the second
cannula 330b in the manner described above. The insertion instrument further can include a
selective plunger engagement assembly 502 that is operable so as to selectively engage the
plunger between one of the first and second push rods 330a and 330b. Thus, the plunger 316 can
be translatably coupled to the first push rod 330a, such that distal translation of the plunger 316
causes the push rod 330a to translate distally and eject the first anchor body 28a out of the
respective first cannula 330a. The plunger 316 can be translatably coupled to the second push
rod 330D, such that distal translation of the plunger 316 causes the push rod 330b to translate
distally and eject the second anchor body 28b out of the respective first cannula 330b.

[0315] Referring now to Figs. 30A-C, the reciprocal motion assembly 500 includes a
first force transfer member, such as a toothed first rack 504a that is attached to the first cannula
310a and is translatably fixed to the first cannula 310a. The first rack 5044 can be integral with
the first cannula 310a or discretely attached to the first cannula 310a as desired. In accordance
with the illustrated embodiment, the first rack 504a extends proximally from the first cannula
310a. The reciprocal motion assembly 500 can further include a second force transfer member
such as a second toothed rack 504b that is attached to the second cannula 310b and is
translatably fixed to the second cannula 310b. The second rack 504b can be integral with the
second cannula 310b or discretely attached to the second cannula 310b as desired. In accordance
with the illustrated embodiment, the second rack 504b extends proximally from the second
cannula 310b.

[0316] The reciprocal motion assembly 500 can further include a third force transfer
member such as a first gear 506a, which can be a spur gear, that mates with the first rack such
that rotation of the first gear 506a drives the first rack 504a to translate substantially linearly, for

instance proximally or distally. The first cannula 310a translates along with the first rack 504a.
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The reciprocal motion assembly 500 can further include a fourth force transfer member such as a
second gear 506b, which can be a spur gear, that mates with the second rack 504b such that
rotation of the second gear 506b drives the first rack 504a to translate substantially linearly, for
instance proximally or distally. The second cannula 310b translates along with the second rack
504b. Furthermore, the first and second gears 506a and 506b are mated such that rotation of one
of the first and sccond gears 506a and 506b in a first rotational dircction along their respective
axes of rotation 508a and 508b drives the other of the first and second gears 506a and 5060b to
rotate in a second rotational direction opposite the first rotational direction. The first and second
gears 506a and 506b can be supported in the casing 308 such that the axes of rotation 508a and
508b remains stationary as the gears 506a and 506b rotate.

[0317] The second rack 504b can include a handle 508b that extends out the casing
308. During operation, for instance when the first cannula 310a extends distal with respect to the
second cannula 310b, the handle 508b can be driven distally, which causes the second cannula
310b and the second rack 504b to translate distally, thereby rotating the second gear 506b along
a direction of rotation. The second gear 506b drives the first gear 506a to rotate along an
opposite direction of rotation, which causes the first cannula 310a to translate proximally toward
the casing 308. Thus, as the second cannula 310b is driven distally, the reciprocal motion
assembly drives the first cannula 310 in an opposite direction, such as proximally as illustrated.

[0318] When the second cannula 310b extends distal with respect to the first cannula
310a, the handle 508b can be driven proximally, which causes the second cannula 310b and the
second rack 504b to translate proximally, thereby rotating the second gear 506b along a direction
of rotation. The second gear 506b drives the first gear 506a to rotate along an opposite direction
of rotation, which causes the first cannula 310a to translate distally away from the casing 308.
Thus, as the second cannula 310b is driven proximally, the reciprocal motion assembly drives the
first cannula 310a in an opposite direction, such as distally as illustrated.

[0319] The handle 508D can include a hook 510 that latches onto the casing 308 so as to
provide a safety catch that prevents distal translation of the handle 508, and thus also distal
translation of the second rack 504b. The hook 510 can be configured to latch onto the casing
308 when the second cannula 310Db is retracted, and the first cannula 310a is extended and
disposcd distal with respect to the sccond cannula 310b.

[0320] Referring now to Figs. 30C-D, the selective plunger engagement assembly 502
includes a track 512 carried by the casing 308. The track 512 can extend radially outward into
an inner wall of the casing 308. The track includes a first portion 512a that extends substantially

longitudinally and parallel to the cannulas 310a and 310b and the push rods 330a and 330b. The
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track further includes a second portion 512b that extends from the first portion 512a, for instance
from the proximal end of the first portion 512a, and extends proximally and outward, such as
laterally outward, from the first portion 512b. Thus, it can be said that the second portion 512b
is offset with respect to the first portion 512a. In accordance with the illustrated embodiment,
the second portion 512b is angularly offset with respect to the first portion 512a.

[0321] The plunger 316 is configured to ride in the track 512, and is movablc distally
along the track 512 so as to drive a select one of the first and second push rods 330a and 330b
distally within a respective one of the first and second cannulas 310a and 310b so as to eject the
respective one of the first and second anchors out the insertion instrument. In accordance with
the illustrated embodiment, the first and second push rods 330a and 330b carry first and second
engagement members 514a and 514b. The engagement members 514a and 514b can be spaced
from each other so as to provide clearance as the first and second cannulas 310a and 310b are
driven reciprocally. It should be appreciated that because the first and second push rods 330a
and 330b extend into the respective first and second cannulas 310a and 310b, the push rods 330a
and 330b are likewise driven reciprocally during reciprocal movement of the cannulas 310a and
3100b.

[0322] The plunger 316 carries a biasing member 516 that is longitudinally aligned
with each of the engagement members 514a and 514b when the plunger 316 is disposed in the
first track portion 512a. The plunger 316 further carries a follower 518 that is sized and shaped
so as to ride in the track 512 and guide the travel path of the plunger 316 as the plunger is driven
proximally and distally. The plunger 316 can include a proximal end that extends out, for
instance proximally out, from the casing 308. Thus, the plunger 316 can be driven distally along
the first track portion 512a and proximally along the first track portion 512a. The plunger can
further be driven proximally along the second track portion 512b, which causes the biasing
member 516 to move out of longitudinal alignment with the engagement members 514a and
514b. Thus, the cannulas 310a and 310b, and the respective push rods 330a and 330b, can move
reciprocally without the engagement members 514a and 514b interfering with each other, and
further without the engagement members 514a and 514b interfering with the biasing member
516 of the plunger 316.

[0323] When it is desired to cject one of the anchor bodics out of the respective
cannula, for instance the first cannula 310a, the first push rod 330a can be placed into alignment
with the plunger 316. For instance, the reciprocal motion assembly 500 can be actuated as
desired so as to position the respective engagement member 514a distal of the proximal end of

the first track portion 512a. Accordingly, the plunger 316 can be driven distally along the track
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512. Once the plunger 512 travels distally along the first track portion 512a, the biasing member
516 engages the engagement member 514a, and drives the push rod 330a distally in the
respective cannula 310a, thereby ejecting the anchor body out the cannula 310a as described
above.

[0324] Once it is desired to gject the second anchor body from the second cannula
310b, the plunger 316 can be driven proximally onto the sccond track portion 512b until the
biasing member 516 is out of longitudinal alignment with the engagement members 514a and
514b of'the first and second push rods 330a and 330b. Next, the reciprocal motion assembly 500
can be actuated so as to drive the second cannula 310b and second push rod 330b distally, which
causes the first cannula 310a and the first push rod 330a to translate proximally, until the first
engagement member 514a is disposed proximal of the proximal end of the first track portion
512a, and the second engagement member 514b is disposed distal of the proximal end of the first
track portion 512a. Thus, the second cannula 310b is disposed distal with respect to the first
cannula 310a. Next, the plunger 316 can be driven distally, which causes the biasing member
516 to engage the second engagement member 514b, which drives the second push rod 330b
distally in the second cannula 330b so as to ¢ject the second anchor out the insertion instrument.

[0325] Referring now to Fig. 31, while various insertion instruments 300 have been
described as including a distal gjection port 442, the insertion instruments 300 can define a side
ejection port 318 as an alternative to the distal ejection port 442. For instance, the side ¢jection
port 318 can be defined as a slot that extends radially through a distal portion of the cannula 310
at a location proximal with respect to the tip 311. The tip 311 can be closed so as to prevent the
anchor bodies 28a and 28b from ejecting out the distal ejection port 442 that is defined by the tip
311. The side ejection port 318 can define a circumferential dimension at least substantially
equal to or greater than the largest cross-sectional dimension of ¢ach of the first and second
anchor bodies 28a and 28D, such that the anchor bodies 28a and 28b are sized to travel through
the side gjection port 318. Furthermore, the side ejection port 318 can define a longitudinal
length that is substantially equal to or greater than the longitudinal length of each of the first and
second anchor bodies 28a and 28b. The longitudinal length of the side ejection port 318 can be
slightly less than that of each of the first and second anchor bodies 28a and 28b, for instance, if
the first and sccond anchor bodics 28a and 28b arc angularly offsct with respect to the
longitudinal axis 302 as they are ¢jected out the side gjection port 318.

[0326] The tip 311 can define a ramp 372 at its proximal end. The ramp 372 can thus
be disposed at the distal end of the side ejection port 318 and substantially aligned with the

longitudinal axis 302. The ramp 372 can define a tapered ejection surface 374 that is angled
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radially outward toward the side ejection port 318 as it extends distally. Accordingly, as the plug
314 biases the second anchor body 28b distally from the elongate opening 312 of the cannula
310 onto the ejection surface 374 as the plunger 316 and push tube 334 collar 332 move from the
first position to the second position, second anchor body 28b rides along the ejection surface
374, which directs the second anchor body 28b out the side gjection port 318 along the direction
of Arrow B, thereby cjccting the sccond anchor body 28b out the inscrtion instrument 300 at the
second target anatomical location 24b (see Fig. 1A). When the at least the distal portion of the
side ejection port 318 is disposed behind the anatomical structure 24, the second anchor body
28D is gjected from the insertion instrument 300 at a location behind the anatomical structure 24,
as further shown in Fig. 1A. The insertion instrument 300 can be configured such that the plug
314 is disposed proximal to and adjacent to the tip 311 when the push rod 330 and the push tube
334 become decoupled. Accordingly, translation of the push rod 330 relative to the push tube
334 causes the push rod to gject the first anchor 28a along the ramp surface 378 of the plug 314
in the manner described above, and out the side ¢jection port 318.

[0327] The embodiments described in connection with the illustrated embodiments
have been presented by way of illustration, and the present invention is therefore not intended to
be limited to the disclosed embodiments. Furthermore, the various structures, features, and
methodologies associated with any embodiment described herein can apply to any other
embodiment as described herein, unless otherwise indicated. For instance, unless otherwise
indicated, any insertion instrument described herein can include a retention assembly as
described herein in accordance with any suitable alternative embodiment, a cutting assembly as
described herein or in accordance with any suitable alternatively embodiment, a swap assembly
of the type described herein or constructed in accordance with any suitable alternative
embodiment, a reciprocal motion assembly of the type described herein or constructed in
accordance with any suitable alternative embodiment, and a selective plunger engagement
assembly of the type described herein or constructed in accordance with any suitable alternative
embodiment. Accordingly, those skilled in the art will realize that the invention is intended to
encompass all modifications and alternative arrangements included within the spirit and scope of

the invention, for instance as set forth by the appended claims.
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Claims:

1. An insertion instrument configured to a first anchor and a second anchor at respective
target locations, the first and second anchors including respective first and second anchor bodies
that extend substantially along a respective direction of elongation, each of the first and second
anchors further including a respective actuation member, the insertion instrument comprising:

a casing;

a cannula fixed with respect to the casing, the cannula extending out relative to the casing
in a distal direction along a cannula axis to a distal end of the cannula, the cannula defining an
elongate opening that extends along the cannula axis;

a first pusher member aligned with the elongate opening of the cannula;

a second pusher member aligned with the elongate opening of the cannula so as to be
movable within the cannula along the cannula axis, wherein 1) the second pusher member
contains the first anchor body, 2) the elongate opening of the cannula contains the second anchor
body and 3) the first pusher member is configured to be depressed in the elongate opening so as
to eject the first and second anchor bodies from the cannula and into the respective target
locations; and

a coupling assembly that releasably translatably couples the first pusher member to the
second pusher members, such that, in a first mode of operation the first and second pusher
members are coupled together and translate together to eject the second anchor body from the
cannula, and in a second mode of operation, the first and second pusher members are decoupled
from each other so that the first pusher member is translatable with respect to the second pusher
member to eject the first anchor body from the second pusher member and out the cannula,

wherein when a tensile force is applied to the respective actuation member substantially
along the direction of elongation, the respective first and second anchor bodies expand along a

respective second direction perpendicular with respect to the respective direction of elongation.
2. The insertion instrument according to claim 1, wherein the first pusher member is
initially coupled to the second pusher member such that the first pusher member and the second

pusher member translate distally in tandem during a first stroke.

3. The insertion instrument according to claim 2, wherein the first stroke causes the second

pusher member to eject the second anchor body out the cannula.
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4. The insertion instrument according to claim 3, wherein the first pusher member is

decoupled from the second pusher member after the first stroke.

5. The insertion instrument according to claim 4, wherein a second stroke of the first pusher

member ejects the first anchor body from the cannula.

6. The insertion instrument according to claim 5, wherein the first and second pusher

members are coupled so as to translate in tandem during a first portion of the second stroke.

7. The insertion instrument according to claim I, wherein the casing is translatably fixed to

the cannula.

8. The insertion instrument according to claim 1, further comprising an attachment member

that is translatably fixed to the second pusher member.

9. The insertion instrument according to claim 8, further comprising a plunger translatably

fixed to the first pusher member.

10. The insertion instrument according to claim 9, wherein the first and second guide

members are operably coupled between the casing and the attachment member.

11. The insertion instrument according to claim 9, wherein the first and second guide
members are configured to translatably couple the first pusher member to the second pusher

member.

12. The insertion instrument according to claim 9, wherein the attachment member is

translatably coupled to the plunger.

13. The insertion instrument according to claim 11, wherein the attachment member

comprises a collar that extends about the plunger.

14. The insertion instrument according to claim 8, wherein the first and second guide

members comprise a 1) guide track that extends into at least one of the attachment member and
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the casing, and 2) a guide pin that is coupled to the other of the attachment member and the

casing, such that the guide pin rides in the guide track.

15. The insertion instrument according to claim 14, wherein the guide track extends into the

attachment member and the guide pin extends from the casing into the guide track.

16. The insertion instrument according to claim 15, wherein the guide pin is translatably

fixed to the casing.

17. The insertion instrument according to claim 15, wherein the guide track defines a first

track portion and a second track portion that is offset with respect to the first track portion.

18. The insertion instrument as recited in claim 17, wherein rotation of the plunger causes the

guide pin to ride from the first track portion to the second track portion.

19. The insertion instrument as recited in claim 18, wherein the attachment member defines a

stop member at terminal ends of the first and second track portions.

20. The insertion instrument as recited in claim 14, wherein the guide pin translates
proximally in the guide track as the plunger moves distally relative to the casing so as to eject the

first and second anchor bodies from the insertion instrument.

21. The insertion instrument as recited in claim 14, wherein the guide track defines a base
having an edge, wherein the guide pin translates along the edge so as to provide at least one of

tactile and audio feedback.

22. The insertion instrument according to claim 1, further comprising a depth stop that

extends out from the cannula.

23. The insertion instrument according to claim 1, further comprising an attachment member

that is translatabJy fixed to the second pusher member.

24. The insertion instrument according to claim 23, further comprising a plunger translatably

fixed to the first pusher member.
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25. The insertion instrument according to claim 24, wherein the attachment member is

releasably attached to the plunger with respect to translation.

26. The insertion instrument according to claim 25, wherein the coupling assembly comprises
a coupling member that is carried by the attachment member, and is configured to further extend
into a first recess of the plunger so as to translatably couple the attachment member to the

plunger.

27. The insertion instrument according to claim 26, further comprising a casing that is

translatably fixed to the cannula.

28. The insertion instrument according to claim 27, wherein the casing carries a second

recess that is spaced from the first recess.

29. The insertion instrument according to claim 28, wherein the casing defines the second
recess.
30. The insertion instrument according to claim 29, wherein when the coupling member

moves to a location aligned with the second recess, the coupling member is driven out of the first
recess and into the second recess, thereby translatably decoupling the attachment member and

the plunger.

31. The insertion instrument according to claim 30, wherein the attachment member defines a
channel, and the coupling member is configured to move across the channel so as to decouple

from the plunger and couple to the casing.

32. The insertion instrument as recited in claim 28, wherein the casing carries an inner

housing that carries the second recess.

33. The insertion instrument as recited in claim 32, wherein when the coupling member
moves to a location aligned with the second recess, the coupling member is driven out of the first
recess and into the second recess, thereby translatably decoupling the attachment member and

the plunger.
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34. The insertion instrument as recited in claim 33, wherein the coupling member comprises

a leaf spring that is attached to the attachment member.

35. The insertion instrument as recited in claim 33, wherein the leaf spring is integral with

the attachment member.

36. The insertion instrument according to claim 1, further comprising complementary first
and second guide members that are operably coupled between the casing and the second pusher

member so as to guide relative movement between the casing and the second pusher member.

37. The insertion instrument according to claim 36, wherein the complimentary guide
members define a first portion, a second portion that is offset from the first portion, and a stop at

one end of the first portion.

38. The insertion instrument according to claim 37, wherein the coupling member is a latch,
and a stop of the first portion prevents distal translation of the second pusher member before the

latch is aligned with the second recess.

39. The insertion instrument according to claim 38, wherein the first portion has a length
sufficient such that movement of the guide member along the first portion causes the second

pusher member to eject the second anchor body from the insertion instrument.

40. The insertion instrument according to claim 39, wherein movement of the guide member

along the second portion causes the latch to move in alignment with the second recess.

41. The insertion instrument according to claim 40, wherein the latch moves into the second
recess so as to translatably decouple the first and second pusher members, such that the first
pusher member is translatable independently of the second pusher member so as to eject the first

anchor body from the instrument.

42. The insertion instrument as recited in claim 41, wherein the cannula defines a distal
ejection port, and the first and second anchor bodies are ejected from the instrument through the

distal ejection port.
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43. The insertion instrument as recited in claim 40, wherein the second pusher member
comprises a plug that is disposed such that an ejection port of the cannula extends between the
plug and the first pusher member when the latch is in alignment with the second recess, such that

the first anchor body can be ejected from the instrument through the ejection port.
44, The insertion instrument as recited in claim 40, wherein further translation of the first
pusher member is independent of the second pusher member so as to eject the first anchor body

from the instrument.

45. An insertion instrument substantially as herein described with reference to any one of the

embodiments of the invention illustrated in the accompanying drawings and/or examples.
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