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A button inserter includes a shaft having a fulcrum that 
extends beyond a distal tip of the shaft . An inner rod is 
within the shaft and has a button mating surface that extends 
from a distal tip of the inner rod . A handle includes a handle 
switch that translates the inner rod between an extended 
position where the button mating surface of the inner rod 
extends beyond the distal tip of the shaft and a retracted 
position where the button mating surface of the inner rod is 
located completely within the shaft . 
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INSTRUMENT FOR MANUAL INSERTION 
OF BUTTON 

BACKGROUND 

[ 0001 ] A button inserter is employed to pass a button 
construct through a drilled bone tunnel for positioning and 
deployment of the button on the cortex of a bone . Typically , 
pull - through sutures and needle are required to advance a 
suture button through a bone tunnel and for deployment of 
the button onto the distal cortical surface of the bone . The 
use of pull - through sutures and needle requires the perfora 
tion of the periosteum and soft - tissue adjacent to the exit 
plane of the bone tunnel , commonly referred to as an 
“ inside - out ” technique . The use of pull - through sutures and 
needle associated with an “ inside - out ” technique can cause 
a surgeon to advance the suture button farther than necessary 
to deploy and flip the button into its position on the bone 
cortex . Advancing the device farther than necessary may 
also cause soft - tissue to become trapped underneath the 
button when seated on the bone cortex resulting in the button 
being positioned proud on the bone surface . 

SUMMARY 
[ 0002 ] button inserter includes a shaft and an inner rod 
within the shaft . The inner rod has a button mating surface 
that extends from a distal tip of the inner rod and engages a 
button . A handle includes a handle switch that translates the 
inner rod between a first position and a second position . The 
button inserter is used to position the button beyond a bone , 
and the inner shaft translates from the first position to the 
second position to release the button from the end of the 
button inserter , allowing the button to flip . 
[ 0003 ] In an embodiment , a button inserter includes a 
shaft having a fulcrum that extends beyond a distal tip of the 
shaft . An inner rod is within the shaft and has a button 
mating surface that extends from a distal tip of the inner rod . 
A handle includes a handle switch that translates the inner 
rod between an extended position where the button mating 
surface of the inner rod extends beyond and communicates 
with the distal button mating surface of the shaft and a 
retracted position where the button mating surface of the 
inner rod is located completely within the shaft . 
10004 ] In another embodiment , the handle includes a 
resilient member and a slide both located inside the handle . 
The resilient member moves the slide away from a distal end 
of the handle to retract the inner rod when the handle switch 
is released . 
[ 0005 ] In another embodiment , a surgical system includes 
a button inserter . The button inserter includes a shaft includ 
ing a fulcrum that extends from a distal tip of the shaft and 
an inner rod within the shaft that has a button mating surface 
that extends from a distal tip of the inner rod . The button 
inserter includes a handle including a handle switch that 
translates the inner rod between an extended position where 
the button mating surface of the inner rod extends beyond 
the distal end of the shaft and a retracted position where the 
button mating surface of the inner rod is completely within 
the shaft . An oblong button includes a congruent mating 
surface to the button mating surface of the inner rod of the 
button inserter . When the oblong button is attached to the 
inserter in the extended position , the oblong button is 
constrained rotationally and translationally by the fulcrum of 

the shaft and the button matting surface on the inner rod of 
the inserter . A suture strand passes through an opening of the 
oblong button . 
[ 0006 ] In another embodiment , the surgical system 
includes a second button . 
[ 0007 ] In another embodiment , the handle includes a 
groove and a pair of resilient arms , and the second button is 
located in the groove and secured to the handle by the pair 
of resilient arms . 
[ 0008 ] In another embodiment , the oblong button is sub 
stantially parallel to a longitudinal axis of the shaft in the 
initial position , and the second button is substantially per 
pendicular to the longitudinal axis of the shaft in a deployed 
position . 
[ 0009 ] In another embodiment , the second button is a 
round button . 
[ 0010 ] In another embodiment , the suture strand passes 
through an opening of the second button . 
[ 0011 ] In another embodiment , the suture strand imparts 
an off - axis tensile force between the oblong button and the 
second button . 
[ 0012 ] In another embodiment , a surgical method includes 
the steps of inserting an oblong button into a bone tunnel . 
The oblong button is mated to a button inserter . The button 
inserter includes a shaft including a fulcrum that extends 
from a distal tip of the shaft , an inner rod within the shaft 
having a button mating surface extending from a distal tip of 
the inner rod , and a handle including a handle switch . The 
handle switch translates the inner rod between an extended 
position where the button mating surface of the inner rod 
extends beyond the distal end of the shaft and a retracted 
position where the button mating surface of the inner rod is 
completely within the shaft . The method includes the steps 
of releasing the handle switch and retracting the button 
matting surface into the shaft of the button inserter to allow 
rotational motion about a transverse axis of the oblong 
button . In an embodiment , the oblong button is secured 
against the bone surface , and the inserter is withdrawn 
through the bone tunnel . 
[ 0013 ] In an embodiment according , a bone tunnel can be 
in any short , long , or irregular bone . In another embodiment , 
the bone tunnel is through a tibia , fibula , or both tibia and 
fibula . For example , a system as disclosed herein can be used 
for ankle syndesmosis with or without associated ankle 
fracture repair . 
[ 0014 ] In another embodiment , the oblong button rests 
against a medial cortex of a bone . 
[ 0015 ] In another embodiment , the bone is a tibia . 
[ 0016 ] In another embodiment , a second button is posi 
tioned against a lateral side of a bone . 
[ 0017 ] In another embodiment , the second button is posi 
tioned against a lateral side of a second bone . 
[ 0018 ] In another embodiment , a second button is posi 
tioned against a bone plate . 
[ 0019 ] In another embodiment , the second button is a 
round button . In another embodiment according , the second 
button is a dog bone shaped button . 
[ 0020 ] These and other features of the present invention 
can be best understood from the following specification and 
drawings , the following of which is a brief description . 
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DETAILED DESCRIPTION OF THE DRAWINGS 
[ 0021 ] FIG . 1 illustrates a side cross - sectional view of a 
button inserter used to insert a distal button through a drilled 
passage in a bone ; 
[ 0022 ] FIG . 2 illustrates an expanded view of the button 
inserter ; 
[ 0023 ] FIG . 3 illustrates a perspective view of the button 
inserter ; 
100241 FIG . 4 illustrates a top view of a round button in a 
handle of the instrument ; 
[ 0025 ] FIG . 5 illustrates a side view of a shaft including an 
inner rod that engages the oblong button ; 
[ 0026 ] FIG . 6 illustrates a perspective exploded view of 
the shaft , the inner rod , and the oblong button ; and 
10027 ] FIG . 7 illustrates a fulcrum of the button inserter at 
a distal end of the shaft . 

DETAILED DESCRIPTION 
[ 0028 ] FIGS . 1 to 3 illustrate a suture button inserter 10 
used to manually insert an oblong button 12 through a drilled 
bone tunnel . The suture button inserter 10 includes a handle 
14 , a shaft 16 , and an inner rod 18 located inside the shaft 
16 . The inner rod 18 includes a button mating surface , which 
extends beyond the distal tip of the shaft 16 . When the inner 
rod 18 is deployed , the inner rod 18 can translate relative to 
the shaft 16 to position the button mating surface inside the 
shaft 16 . The handle 14 includes a handle switch 20 and a 
suture strand 22 that is secured and wrapped around the 
handle switch 20 . When the handle switch 20 is released , a 
resilient member 30 ( for example , a spring ) located between 
a cap 32 ( located at a proximal end of the handle 14 ) and a 
slide 34 ( located inside the handle 14 ) moves the slide 34 
away from a distal end of the handle 14 . The slide 34 
translates the inner rod 18 through the shaft 16 from the 
extended position to a retracted position . In one example , a 
proximal end of the inner rod 18 is received in an opening 
in the slide 34 . When in the extended position , the handle 
switch 20 is received in an opening 36 in the slide 34 to 
prevent movement of the slide 34 and therefore the inner rod 
18 . 
[ 0029 ] As shown in FIG . 4 , the handle 14 includes a 
groove 38 , and a round button 24 is located within the 
groove 38 . A pair of resilient arms 44 retain the round button 
24 to the handle 14 . The round button 24 is substantially 
perpendicular to a longitudinal axis X of the shaft 16 . In one 
example , the round button 24 may be other shapes ( e . g . , dog 
bone or oblong ) . 
0030 ] As shown in FIGS . 5 to 6 , a distal end of the shaft 
16 includes a fulcrum 40 that extends beyond a distal tip 46 
of the shaft 16 . In the extended position , the button mating 
surface of the inner rod 18 extends beyond the distal tip 46 
of the shaft 16 . When the oblong button 12 is attached to the 
button inserter 10 in the extended position , the oblong button 
12 is constrained rotationally and translationally by the 
fulcrum 40 of the shaft 16 and the button matting surface on 
the inner rod 18 of the button inserter 10 . The inner rod 18 
has a button mating surface that extends from a distal tip 48 
of the inner rod 18 . The button mating surface of the inner 
rod 18 engages a congruent mating surface of the oblong 
button 12 . 
[ 0031 ] When the inner rod 18 moves to the retracted 
position , the button mating surface of the inner rod 18 is 
located completely within the shaft 16 . The oblong button 12 

flips to a deployed position about the fulcrum 40 of the shaft 
16 . In one example , the deployed position is substantially 
perpendicular to the initial position . 
[ 0032 ] In one example , the inner rod 18 is received in an 
opening ( not shown ) of the oblong button 12 and retains the 
oblong button 12 to the button inserter 10 . In one example , 
the oblong button 12 is substantially parallel to the longi 
tudinal axis X of the shaft 16 when in an initial position . In 
the initial position , the oblong button 12 is rotationally and 
translationally constrained . The oblong button 12 includes a 
proximal opening 26 , a distal opening 28 , and a channel 27 
that is located between the proximal opening 26 and the 
distal opening 28 . The suture strand 22 passes through the 
proximal opening 26 of the oblong button 12 . The suture 
strand 22 also extends through an opening 42 in the round 
button 24 and is wrapped around the handle switch 20 . The 
oblong button 12 and the round button 24 can be made of 
stainless steel , titanium alloy , titanium , PEEK or PLLA , or 
any other material . 
[ 0033 ] When the inner rod 18 translates relative to the 
shaft 16 to the retracted position , the suture strand 22 applies 
an off - axis tensile force P between the oblong button 12 and 
the round button 24 . Without the button mating surface 
constraining movement , the oblong button 12 rotates to the 
deployed position about the transverse axis Q at an interface 
between the oblong button 12 and the fulcrum 40 . The 
off - axis is non - parallel to the longitudinal axis . 
[ 0034 ) A bone tunnel is drilled in at least one bone . In one 
example , a bone tunnel is drilled in a tibia , in a fibula , or in 
both the tibia and the fibula . 
[ 0035 ] In an example , the shaft 16 of the button inserter 10 
is inserted into and through a bone tunnel in a first bone and 
a second bone . The oblong button 12 is mated to the button 
inserter 10 . Once the oblong button 12 ( which is in the initial 
position ) is located beyond the both bones , the handle switch 
20 of the handle 14 is released . The button matting surface 
of the inner rod 18 retracts into the shaft 16 of the button 
inserter 10 . Due to the off - axis force P applied by the suture 
strand 22 , the oblong button 12 will rotate , or flip , about the 
transverse axis Q to the deployed position . In the deployed 
position , the oblong button 12 is substantially perpendicular 
to the axis X of the instrument 10 . In use , the shaft 16 
prevents the oblong button 12 from traveling back through 
the bone tunnel . The round button 24 is released from the 
handle 14 . The suture strand 22 extends between the first 
bone and the second bone to provide fixation . 
[ 0036 ] In one example , the oblong button 12 rests against 
a medial cortex of a bone . The second button 24 can be 
positioned against a lateral side of the bone . In another 
example , the oblong button 12 is positioned against the first 
bone , and the second button 24 is positioned against a lateral 
side of the second bone . The oblong button 12 can be 
positioned against the medial cortex of the first bone . In yet 
another example , the round button 24 is positioned against 
a bone plate . Although the fixation of bone to bone has been 
described , the button inserter 10 can also be used for the 
fixation of soft tissue to bone . 
[ 0037 ] The button inserter 10 allows the oblong button 12 
to be pushed into position through a bone tunnel instead of 
being pulled through the bone tunnel with a suture and a 
needle . This allows for easier deployment of buttons . The 
oblong button 12 also prevents lateral tissue entrapment . 
10038 ] In an embodiment , the suture strand can be a 
flexible material , e . g . , suture or suture tape . In another 
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embodiment , the suture strand can be an adjustable or 
non - adjustable loop . In an embodiment , the combination of 
the suture strand and buttons in the disclosed systems can be 
an adjustable , knotless button / loop construct . In an embodi 
ment , a knotless loop construct is self - locking . 
[ 0039 ] A button inserter and a surgical system as disclosed 
herein can also be used in procedures for ankle syndesmosis 
repair and for fracture management ( e . g . , ankle , wrist , hand , 
etc . ) . For example , a method of ankle syndesmosis repair 
( with or without ankle fracture ) includes a ) inserting an 
oblong button into bone tunnels traversing the tibia and 
fibula , wherein the oblong button is mated to a button 
inserter as disclosed herein ; b ) releasing the handle switch , 
whereby the button mating surface retracts into the shaft of 
the button inserter to allow rotational motion of the button ; 
and c ) securing the oblong button on the medial tibial cortex 
The method can further include withdrawing the button 
inserter through the tibial and fibular bone tunnels . The 
method can also include adjusting a suture strand so there is 
no excess flexible material . The method can also include 
securing a second button against a bone plate on the lateral 
surface of the fibula . In an embodiment , the second button 
can be secured by tightening the suture strand ( e . g . , cinching 
an adjustable construct ) . In an embodiment , the second 
button is a round button . 
[ 0040 ] In an embodiment , a method includes reducing a 
fracture prior to preparing bone tunnels . In an embodiment , 
reducing the fracture includes mounting a bone plate to the 
fractured bone ( s ) . In an embodiment , a method includes 
reducing a fracture of the fibula prior to preparing bone 
tunnels through the fibula and / or tibia . In an embodiment of 
ankle syndesmosis repair , a method includes attaching a 
bone plate to a fibula prior to repairing a bone tunnel . 
[ 0041 ] The foregoing description is only exemplary of the 
principles of the invention . Many modifications and varia 
tions are possible in light of the above teachings . It is , 
therefore , to be understood that within the scope of the 
appended claims , the invention may be practiced otherwise 
than using the example embodiments which have been 
specifically described . For that reason the following claims 
should be studied to determine the true scope and content of 
this invention . 

What is claimed is : 
1 . A button inserter comprising : 
a shaft having a fulcrum extending beyond a distal tip of 

the shaft , the distal tip of the shaft having congruent 
mating surfaces that constrain translational and rota 
tional motion ; 

an inner rod within the shaft having a button mating 
surface extending from a distal tip of the inner rod , 
mating surfaces of the inner rod communicate with the 
mating surfaces of the shaft ; and 

a handle including a handle switch that translates the inner 
rod between a ) an extended position where the button 
mating surface of the inner rod extends beyond the 
distal tip of the shaft and b ) a retracted position where 
the button mating surface of the inner rod is located 
completely within the shaft . 

2 . The button inserter as recited in claim 1 wherein the 
handle includes a resilient member and a slide both located 
inside the handle , wherein the resilient member moves the 
slide away from a distal end of the handle to retract the inner 
rod when the handle switch is released . 

3 . A surgical system comprising : 
a ) a button inserter comprising : 

i ) a shaft including a fulcrum that extends from a distal 
tip of the shaft ; 

ii ) an inner rod within the shaft having a button mating 
surface extending from a distal tip of the inner rod ; 
and 

iii ) a handle including a handle switch that translates 
the inner rod between an extended position where the 
button mating surface of the inner rod extends 
beyond the distal end of the shaft and a retracted 
position where the button mating surface of the inner 
rod is completely within the shaft ; 

b ) an oblong button including a congruent mating surface 
to the button mating surface of the inner rod of the 
button inserter , wherein the oblong button is con 
strained rotationally and translationally by the fulcrum 
of the shaft and the button mating surface on the inner 
rod of the inserter when the oblong button is attached 
to the inserter in the extended position ; and 

c ) a suture strand passing through an opening of the 
oblong button . 

4 . The surgical system as recited in claim 3 comprising a 
second button . 

5 . The surgical system as recited in claim 4 wherein the 
handle includes a groove and a pair of resilient arms , and the 
second button is located in the groove and secured to the 
handle by the pair of resilient arms . 

6 . The surgical system as recited in claim 3 wherein the 
oblong button is substantially parallel to a longitudinal axis 
of the shaft in an initial position and the second button is 
substantially perpendicular to the longitudinal axis of the 
shaft in a deployed position . 

7 . The surgical system as recited in claim 4 wherein the 
second button is a round button . 

8 . The surgical system as recited in claim 4 wherein the 
suture strand passes through an opening of the second 
button . 

9 . The surgical system of claim 8 wherein the suture 
strand imparts an off - axis tensile force between the oblong 
button and the second button . 

10 . A surgical method comprising the steps of : 
a ) inserting an oblong button into a bone tunnel , wherein 

the oblong button is mated to a button inserter includ 
ing : 
i ) a shaft including a fulcrum that extends from a distal 

tip of the shaft , 
ii ) an inner rod within the shaft having a button mating 

surface extending from a distal tip of the inner rod , 
and 

iii ) a handle including a handle switch that translates 
the inner rod between an extended position where the 
button mating surface of the inner rod extends 
beyond the distal end of the shaft and a retracted 
position where the button mating surface of the inner 
rod is completely within the shaft ; 

b ) releasing the handle switch , whereby the button mat 
ting surface retracts into the shaft of the button inserter 
to allow rotational motion about a transverse axis of the 
oblong button . 

11 . The method of claim 10 wherein the oblong button is 
secured against a bone surface . 

12 . The method of claim 11 wherein the suture strand is 
tightened . 
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13 . The method of claim 11 wherein a second button is 
secured against a bone surface or bone plate . 

14 . The method of claim 13 wherein the second button is 
a round button . 

15 . The method of claim 10 wherein the bone tunnel is 
through a tibia , fibula , or both a tibia and a fibula . 

* * * * 


