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(57) ABSTRACT 

An apparatus for use in positioning an anchor includes a 
tubular outer member and an inner or pusher member. 
During use of the apparatus, a slot facilitates visualization of 
the position of the anchor relative to body tissue. An anchor 
retainer may be provided at one end of the tubular outer 
member to grip the anchor and hold the anchor in place 
during assembly. The anchor retainer also holds the anchor 
during movement of the apparatus from an assembly loca 
tion to an operating room or other location Where the 
apparatus is to be used. Indicia may be provided on the inner 
member to indicate the position of the anchor relative to 
body tissue. The tubular outer member may be utilized to 
guide a drill during formation of an opening in body tissue 
and may be subsequently utilized to guide movement of an 
anchor into the opening in the body tissue. 
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APPARATUS AND METHOD FOR USE IN 
POSITIONING AN ANCHOR 

RELATED APPLICATION 

[0001] This application is a divisional of US. patent 
application Ser. No. 09/343,371 ?led Jun. 30, 1999. The 
aforementioned application Ser. No. 09/343,371 is itself a 
divisional of US. patent application Ser. No. 09/022,351 ?le 
Feb. 11, 1998, now US. Pat. No. 5,948,002. The aforemen 
tioned application Ser. No. 09/022,351 is itself a continua 
tion-in-part of US. patent application Ser. No. 08/752,005 
?led Nov. 15, 1996, now US. Pat. No. 5,813,072. The 
bene?t of the earlier ?ling dates of the aforementioned US. 
Patent Applications has been and hereby is claimed. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a neW and 
improved method and apparatus for use in positioning an 
anchor, Which may be a suture anchor, relative to the 
apparatus and/or relative to body tissue. 

[0003] A knoWn apparatus for use in positioning a suture 
anchor relative to body tissue includes a tubular member in 
Which a suture anchor and a pusher member are received. 
During assembly of the apparatus it is necessary to position 
the suture anchor and a suture relative to the tubular mem 
ber. Dif?culty may be encountered in positioning the suture 
relative to the tubular member. In addition, dif?culty may be 
encountered in retaining the suture anchor in a desired 
position relative to the tubular member. 

[0004] When the knoWn suture anchor inserter apparatus 
is to be utiliZed to position a suture relative to body tissue, 
a surgeon may encounter difficulty in visualiZing the posi 
tion of the suture anchor relative to the body tissue. In 
addition, dif?culty may be encountered in disengaging the 
suture anchor inserter apparatus from the suture once the 
suture anchor has been positioned relative to the body tissue. 
KnoWn apparatus for use in positioning a suture anchor 
relative to body tissue are disclosed in US. Pat. Nos. 
5,258,016; 5,354,298; 5,403,348; and 5,464,426. 

SUMMARY OF THE INVENTION 

[0005] The present invention relates to a neW and 
improved method and apparatus for use in positioning an 
anchor during assembly of the apparatus. The present inven 
tion also relates to a neW and improved method and appa 
ratus for use in positioning an anchor relative to body tissue. 
The apparatus includes a tubular outer member and an inner 
member Which is received in a passage in the tubular outer 
member. 

[0006] A slot may eXtend betWeen openings at opposite 
ends of the tubular outer member. During positioning of the 
anchor relative to body tissue, the slot facilitates visualiZa 
tion of the anchor by a surgeon. Stop surfaces may be 
provided in association With the inner and outer members to 
facilitate moving the anchor to a desired position relative to 
the inner and outer members during relative movement 
betWeen the inner and outer members. 

[0007] In addition, the apparatus may include a retainer 
Which holds an anchor in a desired position relative to the 
apparatus during assembly of the apparatus and during 
positioning of the anchor relative to body tissue. The retainer 
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is de?ected under the in?uence of force applied against the 
retainer by the anchor to enable the retainer to grip the 
anchor and hold the anchor in the desired position. 

[0008] The retainer may engage a recess in the anchor. The 
recess may be formed by a passage in the anchor. Alterna 
tively, the recess may be formed in an outer side surface of 
the anchor. 

[0009] During positioning of the anchor relative to body 
tissue, the tubular outer member may be utiliZed as a guide 
for a drill Which forms an opening in the body tissue. After 
the opening has been formed in the body tissue, the drill is 
removed from the tubular outer member and the anchor is 
moved along the tubular outer member into the body tissue. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The foregoing and other features of the invention 
Will become more apparent upon a consideration of the 
folloWing description taken in connection With the accom 
panying draWings Wherein: 

[0011] FIG. 1 is a simpli?ed schematic illustration of the 
manner in Which one apparatus constructed in accordance 
With the present invention may be utiliZed to position an 
anchor, Which may be a suture anchor, in body tissue; 

[0012] FIG. 2 is an enlarged fragmentary sectional vieW 
further illustrating the relationship betWeen the anchor, a 
tubular outer member and an inner member of the apparatus 
of FIG. 1; 

[0013] FIG. 3 is a sectional vieW, taken generally along 
the line 3-3 of FIG. 2, illustrating the relationship betWeen 
the tubular outer member and inner member of the appara 
tus; 

[0014] FIG. 4 is a schematic illustration depicting the 
manner in Which the orientation of an anchor may be 
changed in the body tissue of FIG. 1; 

[0015] FIG. 5 is a schematic illustration depicting the 
suture anchor of FIG. 4 after the anchor has been moved to 
a desired orientation in the body tissue; 

[0016] FIG. 6 is a schematic illustration, generally similar 
to FIG. 1, illustrating a second embodiment of the appara 
tus; 

[0017] FIG. 7 is an enlarged fragmentary sectional vieW 
illustrating the relationship betWeen an anchor and a one 
piece shaft of the apparatus of FIG. 6; 

[0018] FIG. 8 is a sectional vieW, taken generally along 
the line 8-8 of FIG. 7 further illustrating the construction of 
the shaft of the apparatus; 

[0019] FIG. 9 is a schematic illustration depicting the 
manner in Which the orientation of the anchor may be 
changed in body tissue With the apparatus of FIGS. 6-8; 

[0020] FIG. 10 is a schematic illustration depicting the 
relationship betWeen an end portion of a shaft of a third 
embodiment of the apparatus and an anchor; 

[0021] FIG. 11 is a fragmentary schematic pictorial illus 
tration of one embodiment of another apparatus Which is 
constructed and assembled in accordance With the present 
invention and is utiliZed to position an anchor, Which may be 
a suture anchor, relative to body tissue; 
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[0022] FIG. 12 is a sectional vieW, taken generally along 
the line 12-12 of FIG. 11, illustrating the relationship 
betWeen a tubular outer member and an inner member of the 
apparatus of FIG. 11; 

[0023] FIG. 13 is a schematic illustration depicting the 
manner in Which the apparatus of FIG. 11 is utiliZed to 
initially position an anchor relative to body tissue; 

[0024] FIG. 14 is a schematic illustration, generally simi 
lar to FIG. 13, illustrating the manner in Which the apparatus 
of FIG. 11 is utiliZed to move the anchor into an opening 
formed in the body tissue; 

[0025] FIG. 15 is a schematic illustration depicting the 
manner in Which the apparatus of FIG. 11 is utiliZed to 
change the orientation of the anchor relative to body tissue; 

[0026] FIG. 16 is a fragmentary schematic pictorial illus 
tration of a portion of an alternative embodiment of the 
apparatus of FIG. 11; 

[0027] FIG. 17 is a sectional vieW, taken generally along 
the line 17-17 of FIG. 16, illustrating the manner in Which 
a rotatable sleeve retains portion of a suture in a slot in a 
tubular outer member of the apparatus of FIG. 16, When the 
apparatus is used With an anchor Which is a suture anchor; 

[0028] FIG. 18 is a sectional vieW, generally similar to 
FIG. 16, illustrating the manner in Which the sleeve is 
positioned relative to the tubular outer member to enable the 
suture to be moved out of the slot in the tubular outer 

member; 

[0029] FIG. 19 is a fragmentary schematic illustration of 
an end portion of a tubular outer member of another embodi 
ment of the apparatus illustrated in FIG. 11 and in Which the 
end portion of the tubular outer member is contracted; 

[0030] FIG. 20 is a fragmentary schematic illustration, 
generally similar to FIG. 19, illustrating the relationship 
betWeen the end portion of the tubular outer member, an 
anchor, and an inner member after the end portion of the 
tubular outer member has been expanded and is effective to 
grip an outer side surface of the anchor; 

[0031] FIG. 21 is a schematic sectional vieW depicting the 
manner in Which a leading end of the anchor of FIG. 20 is 
moved into engagement With the contracted end portion of 
the tubular outer member of FIG. 19; 

[0032] FIG. 22 is a schematic sectional vieW, generally 
similar to FIG. 21, depicting the manner in Which the end 
portion of the tubular outer member of FIG. 19 is resiliently 
de?ected outWard by the anchor as the anchor moves to the 
position shoWn in FIG. 20; 

[0033] FIG. 23 is a schematic illustration, generally simi 
lar to FIG. 22, of a another embodiment of the invention, 
having the same general construction as the embodiment of 
FIG. 11, and illustrating the manner in Which a projection on 
the end portion of a tubular outer member engages a recess 

in an anchor; 

[0034] FIG. 24 is a schematic sectional vieW, generally 
similar to FIGS. 21 and 22, of a projection on an end portion 
of a tubular outer member of an apparatus Which forms 
another embodiment of the invention having the same 
general construction as the embodiment of FIG. 11; 
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[0035] FIG. 25 is a schematic sectional vieW illustrating 
the manner in Which the projection on the end portion of the 
tubular outer member of FIG. 24 engages an end portion of 
a passage in an anchor; 

[0036] FIG. 26 is a schematic sectional vieW, generally 
similar to FIG. 24, of another embodiment of the invention, 
having the same general construction as the embodiment of 
FIG. 11, and illustrating a pair of projections on an end 
portion of a tubular outer member; 

[0037] FIG. 27 is a schematic sectional vieW illustrating 
the manner in Which the projections of FIG. 26 engage the 
end portions of a pair of passages in an anchor; 

[0038] FIG. 28 is a schematic sectional vieW of another 
embodiment of the invention, having the same general 
construction as the embodiment of FIG. 11, and illustrating 
the manner in Which a spring on a tubular outer member 
engages an end portion of a passage in an anchor; 

[0039] FIG. 29 is a schematic sectional vieW of another 
embodiment of the invention, having the same general 
construction as the embodiment of FIG. 1 and illustrating 
the manner in Which a spring on an inner member engages 
an end portion of a passage in an anchor; 

[0040] FIG. 30 is a schematic sectional vieW of another 
embodiment of the invention, having the same general 
construction as the embodiment of FIG. 11, and illustrating 
a contracted end portion of a tubular outer member as an 
anchor is moved toWard the end portion of the tubular outer 
member; 
[0041] FIG. 31 is a schematic pictorial illustration of a 
tubular outer member Which forms a portion of another 
embodiment of the invention; 

[0042] FIG. 32 is a schematic pictorial illustration of an 
inner member Which is utiliZed to position an anchor relative 
to the tubular outer member of FIG. 31; 

[0043] FIG. 33 is a schematic pictorial illustration of an 
inner member Which is used to move an anchor out of the 
tubular outer member of FIG. 31; 

[0044] FIG. 34 is a schematic pictorial illustration depict 
ing the manner in Which an anchor is inserted into the 
tubular outer member of FIG. 31; 

[0045] FIG. 35 is a schematic pictorial illustration depict 
ing the manner in Which the anchor is moved along a 
passage in the tubular outer member of FIG. 31 by the inner 
member of FIG. 32; 

[0046] FIG. 36 is a schematic pictorial illustration depict 
ing the manner in Which the anchor is positioned relative to 
the tubular outer member of FIG. 31 by the inner member 
of FIG. 32; 

[0047] FIG. 37 is a schematic sectional vieW, taken gen 
erally along the line 37-37 of FIG. 36, illustrating the 
manner in Which a projection on an outer end portion of the 
tubular outer member of FIG. 31 engages an outer side 
surface of the anchor after the anchor has been positioned by 
the inner member of FIG. 32; 

[0048] FIG. 38 is a schematic sectional vieW of another 
embodiment of the tubular outer member illustrated in FIG. 
31 and illustrating an outWardly ?aring or funnel-shaped end 
portion on the tubular outer member; 
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[0049] FIG. 39 is a schematic sectional vieW of another 
embodiment of the invention and illustrating the manner in 
Which a stop element connected With an inner member 
engages an end portion of a tubular outer member having a 
construction similar to the construction of the tubular outer 
member of FIG. 31; 

[0050] FIG. 40 is a schematic sectional vieW illustrating 
the manner in Which the stop element moves along a slot in 
the tubular outer member of FIG. 39 during insertion of an 
anchor into body tissue; 

[0051] FIG. 41 is a schematic sectional vieW of another 
embodiment of the invention and illustrating the relationship 
betWeen a stop element on an inner member and index recess 
formed in a tubular outer member having a construction 
similar to the construction of the tubular outer member of 
FIG. 31; 

[0052] FIG. 42 is a schematic sectional vieW of another 
embodiment of the invention, and illustrating the manner in 
Which a resiliently de?ectable stop element on an inner 
member engages an end of a tubular outer member having 
a construction similar to the construction of the tubular outer 
member of FIG. 31; and 

[0053] FIG. 43 is a fragmentary schematic sectional vieW 
depicting the manner in Which a tubular outer member 
having the same general construction as the tubular outer 
member of the embodiment of the invention illustrated in 
FIG. 11, is utiliZed in association With a thin elongated 
member to guide movement of a drill relative to body tissue. 

DESCRIPTION OF ONE SPECIFIC PREFERRED 
EMBODIMENT OF THE INVENTION 

Anchor Inserter 

[0054] An anchor inserter apparatus 20, constructed in 
accordance With the present invention, is illustrated in FIG. 
1. The apparatus 20 includes a manually engageable handle 
22 and a shaft 24 Which extends from the handle. A leading 
end portion 26 (FIG. 2) of the apparatus 20 extends through 
a passage 28 in an anchor 30. The speci?c anchor 30 
illustrated in FIG. 2 happens to be a suture anchor. A suture 
32 engages the anchor 30. The anchor 30 could have a 
construction other than the illustrated construction. The 
anchor 30 could be constructed so as to be used Without the 
suture 32. 

[0055] The illustrated anchor 30 has a cylindrical tubular 
side Wall 36 (FIG. 2). Atrailing end portion 38 of the anchor 
30 has a ?at annular trailing end surface 42. In addition, the 
anchor 30 has a leading end portion 44. The leading end 
portion 44 of the anchor 30 has an annular leading end 
surface 46. 

[0056] The tubular side Wall 36 of the anchor 30 has a 
cylindrical outer side surface 50 Which extends betWeen the 
trailing end surface 42 and the leading end surface 46. In 
addition, the illustrated anchor 30 has a cylindrical inner side 
surface 52 Which is disposed in a coaxial relationship With 
the outer side surface 50. The cylindrical inner side surface 
52 forms the passage 28 Which extends betWeen the trailing 
end surface 42 and leading end surface 46 of the anchor 30. 

[0057] A groove or slot 56 is formed in the leading end 
portion 44 of the anchor 30. The groove or slot 56 extends 
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axially inWard from the leading end surface 46 and extends 
radially betWeen the outer and inner side surfaces 50 and 52 
of the anchor 30. The slot or groove 56 has an arcuately 
curving inner side surface 58 across Which the suture 32 
extends. It is contemplated that the slot or groove 56 may be 
omitted if desired. 

[0058] The suture 32, Which is used With the speci?c 
anchor 30 illustrated in FIGS. 1 and 2, has an outer leg 62 
Which extends along the outer side surface 50 of the anchor. 
An inner leg 64 of the suture 32 extends through the passage 
28 and along the inner side surface 52 of the anchor 30. The 
outer leg 62 and inner leg 64 of the suture 32 are intercon 
nected by a connector section 66 of the suture. The connec 
tor section 66 of the suture 32 extends through the slot 56 in 
the side Wall 36 of the anchor 30. If the anchor 30 is 
constructed Without the slot 56, the connector section 66 of 
the suture 32 Would extend across the leading end surface 46 
of the anchor. 

[0059] The anchor 30 is made of a biocompatible material, 
speci?cally, stainless steel. The anchor 30 has a length, that 
is, the distance betWeen the trailing end surface 42 and 
leading end surface 46, of approximately tWo millimeters. 
The anchor 30 has an outside diameter, that is, the diameter 
of the outer side surface 50, of approximately one millime 
ter. The inner side surface 52 has a diameter of about 
one-half millimeter. It should be understood that the fore 
going speci?c dimensions for one speci?c anchor 30 have 
been set forth herein only for purposes of clarity of descrip 
tion. It is contemplated that the anchor 30 Will be con 
structed With dimensions Which are different than the dimen 
sions set forth above. 

[0060] The illustrated anchor 30 has a cylindrical tubular 
side Wall 36. It should be understood that the anchor 30 
could have a different con?guration. For example, the 
anchor 30 could have a polygonal cross sectional con?gu 
ration if desired. Thus, the anchor 30 could have a polygonal 
con?guration Which is similar to the polygonal con?guration 
of an anchor disclosed in US. Pat. No. 5,549,630 issued 
Sep. 27, 1996 to Peter M. Bonutti. 

[0061] Although the anchor 30 is formed of metal, it is 
contemplated that the anchor 30 could be formed of other 
materials if desired. For example, the anchor 30 could be 
formed of body tissue. Alternatively, the anchor 30 could be 
formed of a polymeric material such as cellulose, petroyl 
glutamic acid, collagen, or polylactide. It is believed that a 
ceramic as found in hydroxyapatite composites With poly 
ethylene, polylactide or polyhydroxybutyrate may be uti 
liZed to form the anchor 30. If desired, the anchor 30 may be 
formed of a material Which is hydrophilic and expands When 
exposed to body ?uids. 

[0062] The shaft 24 has a leading end portion 72 (FIGS. 
1 and 2) Which is used to penetrate human body tissue. The 
leading end portion 72 of the shaft extends through the 
anchor 30. The leading end portion 72 of the shaft 24 may 
have a point 76 Which extends ahead of the leading end 
surface 46 of the anchor 30. 

[0063] The illustrated point 76 on the inserter shaft 24 has 
a conical con?guration With a central axis Which is coinci 
dent With a central axis of the inserter shaft and anchor 30. 
HoWever, if desired, the point 76 could have a Wedge-shaped 
con?guration. Similarly, the point 76 could be formed by a 
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single ?at plane Which is skewed at an acute angle to a 
longitudinal central axis of the shaft 24. Alternatively, the 
leading end of the shaft 24 could have a rounded or even a 
?at con?guration. 
[0064] The leading end portion 72 of the shaft 24 eXtends 
through the passage 28 in the anchor 30. The point 76 on the 
leading end of the shaft 24 is disposed ahead of and is 
coaXial With the anchor 30. This enables the point 76 to 
pierce body tissue ahead of the anchor 30. Although it is 
believed that the provision of the point 76 on the leading end 
of the shaft 24 Will facilitate the piercing of human body 
tissue, the cross sectional siZe of the leading end of the shaft 
may be so small as to enable the shaft to pierce body tissue 
With a blunt end. 

[0065] By piercing the body tissue With the point 76, an 
opening is initially formed by the leading end portion 72 of 
the shaft 24. The shaft 24 moves the anchor into the opening 
Which Was initially formed by the point 76. The leading end 
surface 46 on the anchor 30 is sloped to form a continuation 
of a surface 80 on the point 76. The sloping leading end 
surface 46 on the anchor 30 promotes a smooth enlargement 
of the opening formed in the elastic material of the human 
body tissue by the point 76 on the leading end of the shaft 
24. Although the point 76 is advantageously used to pierce 
soft body tissue, the inserter 20 may be used to position 
anchors 30 in preformed openings in hard body tissue, such 
as bone. 

[0066] The shaft 24 may be used to promote movement of 
the anchor 30 in human body tissue in such a manner as to 
change the orientation of the anchor relative to the body 
tissue and the shaft 24. Thus, it may be desired to change the 
orientation of the anchor 30 relative to the shaft 24 from the 
orientation shoWn in FIG. 1 to the orientation shoWn in FIG. 
5. HoWever, it should be understood that the inserter 20 may 
also be used to position anchors 30 Which remain in the 
orientation shoWn in FIG. 1 relative to the body tissue. 

[0067] When the anchor 30 is used With a suture and it is 
desired to change the orientation of an anchor 30 relative to 
body tissue, a leg 62 of the suture 32 is tensioned in the 
manner indicated by an arroW 84 in FIG. 4. At the same 
time, the point 76 on the shaft 24 engages the inner side 
surface 52 of the passage 28 through the anchor 30. This 
results in the application of a torque to the anchor 30 tending 
to rotate the anchor in a clockWise direction (as vieWed in 
FIG. 4) from the orientation shoWn in FIG. 1 through the 
orientation shoWn in FIG. 4, toWard the orientation shoWn 
in FIG. 5. 

[0068] As this occurs, the cylindrical outer side surface 50 
of the anchor is pressed against the elastic material of human 
body tissue 88 and deforms the body tissue. Once the anchor 
has been moved to the orientation shoWn in FIG. 5, pulling 
out of the anchor from the body tissue 88 is resisted by the 
relatively large outer side surface 50 of the anchor. This 
enables the anchor to remain stable in the body tissue 88 
even though relatively large forces are applied to the legs 62 
and 64 of the suture 32. Although the foregoing description 
has related to the changing of the orientation of the anchor 
30 in soft body tissue, the inserter 20 may be used to change 
the orientation of an anchor in cancellous bone tissue in the 
same manner as previously set forth in association With soft 
body tissue. 
[0069] The foregoing description has been in conjunction 
With an anchor 30 Which is used With a suture 32. HoWever, 
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the suture 32 could be omitted if desired. If this is done, the 
anchor 30 Would be used to retain body tissue. 

Inserter 

[0070] The anchor inserter 20 (FIG. 1) includes a handle 
22 having a con?guration suitable for manual grasping by a 
surgeon. The illustrated handle 22 has a generally cylindrical 
con?guration With circumferentially extending grooves to 
facilitate ?rm gripping of the handle. HoWever, if desired, 
the handle 22 could be formed With a generally triangular 
cross sectional con?guration in a manner similar to that 
disclosed in US. application Ser. No. 08/673,923 ?led Jul. 
1, 1996 and entitled “Suture Anchor Inserter Assembly and 
Method” by Peter M. Bonutti. The disclosure in the afore 
mentioned application Ser. No. 08/673,923 is incorporated 
herein in its entirety by this reference thereto. 

[0071] The shaft 24 eXtends aXially outWard from the 
handle 22. The shaft 24 has a generally cylindrical con?gu 
ration and is disposed in a coaXial relationship With the 
handle 22. HoWever, the shaft 24 could have a different 
con?guration if desired. For eXample, if the passage 28 
through the anchor 30 had a polygonal cross sectional 
con?guration, the shaft 24 could have a corresponding 
polygonal cross sectional con?guration. 

[0072] In accordance With a feature of the embodiment of 
the inserter 20 illustrated in FIGS. 1-3, the shaft 24 includes 
a cylindrical inner member 92 and cylindrical outer member 
94 Which are movable relative to each other. The upper (as 
vieWed in FIGS. 1 and 2) end of the solid cylindrical inner 
member 92 is ?Xedly connected With the handle 22. The 
point 76 is disposed on the loWer (as vieWed in FIGS. 1 and 
2) end of the inner member 92. The point 76 eXtends ahead 
of the leading end portion 44 of the anchor 30 to initiate 
formation of an opening into Which the anchor moves. 

[0073] As Was previously mentioned, the point 76 could 
be formed With a con?guration other than the illustrated 
conical con?guration. In fact, it is contemplated that the 
point 76 may be eliminated on some embodiments of the 
inserter. Although it is preferred to have the inner member 
92 eXtend through the passage 28 and eXtend ahead of the 
leading end portion 44 of the anchor 30, the leading end of 
the inner member 92 could be disposed in the anchor if 
desired. 

[0074] The outer member 94 has a tubular cylindrical 
con?guration and partially encloses the solid inner member 
92. The outer member 94 is axially movable relative to the 
inner member 92. The outer member 94 has a ?at annular 
pusher surface 98 Which engages the ?at annular trailing end 
surface 42 of the anchor 30. 

[0075] The inner and outer members 92 and 94 are both 
formed of metal, speci?cally stainless steel. HoWever, the 
inner and outer members 92 and 94 could be formed of other 
materials if desired. For eXample, the inner member 92 
could be formed of metal and the outer member 94 could be 
formed of a polymeric material. 

[0076] The outer member 94 is aXially movable along the 
inner member 92 betWeen a retracted position, shoWn in 
FIGS. 1 and 2, and a fully eXtended position in Which the 
pusher surface 98 is adjacent to the loWer (as vieWed in FIG. 
2) end of the point 76. Thus, the outer member 94 is movable 
aXially along the inner member 92 from the position shoWn 
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in FIGS. 1 and 2 through the position shown in FIG. 4 to 
a position in Which the annular pusher surface 98 is a short 
distance past the outer end of the point 76. 

[0077] In accordance With one of the features of the 
present invention, a slot or groove 102 (FIG. 3) extends 
through a tubular cylindrical side Wall of the outer member 
94. The straight slot or groove 102 in the outer member 94 
extends betWeen opposite ends of the outer member 94 and 
is axially aligned With a passage, that is a slot, Which extends 
through the handle 22. The tWo legs 62 and 64 of the suture 
32 extend through the slot 102 and the passage in the handle 
22 to a location disposed above (as vieWed in FIG. 1) the 
handle. 

[0078] The inner leg 64 of the suture 32 extends through 
the passage 28 (FIG. 2) in the anchor 30. The leading end 
portion of the inner member 92 also extends through the 
passage 28 in the anchor 30. In the illustrated embodiment 
of the inserter 20, a straight slot or groove 106 extends 
axially along the inner member 92 from the point 76 to a 
location Which is disposed above (as vieWed in FIG. 2), the 
pusher surface 98 When the outer member 94 is in the 
retracted position. The inner leg 64 of the suture then 
extends from the slot 106 in the inner member 92 into the 
slot 102 in the outer member 94. The slot 106 in the inner 
member 92 terminates at a location disposed axially above 
(as vieWed in FIG. 2) the pusher surface 98 When the pusher 
surface is in the retracted position. 

[0079] An actuator 110 is provided to move the outer 
member 94 axially along the inner member 92. The actuator 
110 (FIG. 1) includes a manually engageable knob or input 
member 112 Which is connected to the outer member 94 and 
extends through a slot 114 formed in the handle 22. The slot 
114 has an axial extent Which corresponds to the distance 
Which the outer member 94 can be moved axially along the 
inner member 92. When the outer member 94 is in the fully 
retracted position of FIG. 1, the knob 112 is adjacent to an 
upper end of the slot 114. 

[0080] After the anchor 30 has been moved into body 
tissue 88 and is to remain in the orientation shoWn in FIG. 
1, the actuator knob 112 is moved doWnWard (as vieWed in 
FIG. 1) in the slot 114. As this occurs, force is transmitted 
betWeen the pusher surface 98 and the trailing end surface 42 
of the anchor 30. At the same time, the shaft 24 may be 
moved straight upWard (as vieWed in FIG. 1). 

[0081] The relative movement betWeen the anchor 30 and 
inner member 92 results in the trailing end surface 42 of the 
anchor 30 being moved in alignment With the base or upper 
end of the point 76. When this has happened, a cylindrical 
outer side or positioning surface 120 on the inner member 92 
is disposed above (as vieWed in FIG. 2) the annular trailing 
end surface 42 of the anchor 30. Continued relative move 
ment betWeen the inner and outer members 92 and 94 at least 
partially WithdraWs the point 76 from the passage 28 in the 
anchor 30. The handle 22 of the inserter 20 can then be 
moved or pulled upWard aWay from the body tissue 88 and 
the point 76 of the shaft 24 moved completely out of the 
anchor 30. This results in the anchor 30 remaining in the 
orientation shoWn in FIG. 1 in the body tissue 88. 

[0082] As the outer member 94 is moved axially doWn 
Ward (as vieWed in FIGS. 1 and 2) to separate the anchor 
from the shaft 24, the extent of the telescopic relationship 
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betWeen the portions of the inner and outer members 92 and 
94 disposed in the handle 22 is decreased. Thus, When the 
outer member 94 is in the fully retracted position shoWn in 
FIG. 1, the extent to Which the portion of the inner member 
92 disposed in the handle is enclosed by the outer member 
94 is a maximum. As the actuator knob 112 is moved 
doWnWard (as vieWed in FIG. 1) in the slot 114, a portion 
of the outer member 94 moves out of the handle 22 and the 
extent of the telescopic relationship betWeen the inner and 
outer members 92 and 94 in the handle 22 decreases. 

[0083] The length of the slot 114 is great enough to enable 
the pusher surface 98 to move along the length of the point 
76. When the actuator knob 112 has reached the loWer end 
(as vieWed in FIG. 1) of the slot 114, the upper end portion 
of the outer member 94 is still in the handle 22. At this time, 
the pusher surface 98 has moved to a location just past the 
point 76. Therefore, the point 76 is fully enclosed by the 
outer member 94. 

[0084] It should be understood that a surgeon using the 
inserter 20 can determine the extent of relative movement 
betWeen the inner and outer members 92 and 94. The 
surgeon may move the actuator knob 112 through only a 
portion of the length of the slot 114. Suitable indicia may be 
provided along the slot 114 to indicate the position of the 
pusher surface 98 relative to the point 76. 

[0085] In the embodiment of the invention illustrated in 
FIG. 1, the actuator knob 112 is connected directly With the 
outer member 94 and is movable in the slot 114 in the handle 
22. However, it is contemplated that the actuator knob 112 
and the slot 114 could be eliminated and suitable knurling 
and/or projections provided on the outer member 94. The 
knurling or projections on the outer member 94 may be 
manually engaged and force transmitted directly from the 
hand of a surgeon to the outer member. If force is to be 
manually applied directly to the outer member 94, the outer 
member could either extend into the handle 22 or terminate 
short of the handle. 

Insertion of Anchor 

[0086] When the anchor 30 is to be inserted into body 
tissue 88, the optional suture 32 extends through the passage 
28 in the anchor 30. The legs 62 and 64 of the suture 32 
extend along the slot 102 in the outer member 94 and 
through the passage (not shoWn) in the handle 22. HoWever, 
if desired, the legs 62 and 64 of the suture 32 could extend 
along the outside of the shaft 24 and handle 22. If desired, 
the suture 32 could be omitted. 

[0087] The anchor 30 is then positioned on the leading end 
portion 26 of the inserter 20. Since the speci?c anchor 30 
illustrated in the draWings is a suture anchor, the suture 32 
extends through the passage 28 in the anchor and With the 
outer member 94 in the retracted position of FIGS. 1 and 2. 
It should be understood that the suture 32 could be con 
nected With the anchor 30 in a manner other than by 
extending through the passage 28. For example, an opening 
could be provided in the anchor 30 at a location spaced from 
the passage 28. The suture 32 could extend through or be 
tied off at this opening. 

[0088] To position the anchor 30 on the leading end 
portion 26 of the shaft 24, the point 76 on the inner member 
92 is inserted into the passage 28 in the anchor 30. The slot 




















































