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BONESTAPLE STORAGE, INSERTER, AND 
METHOD FOR USE THEREWITH 

FIELD OF THE INVENTION 

0001. The present disclosure relates to an invention, which 
involves self-compressive orthopedic bone staples which 
derive this characteristic from the Super-elastic and/or shape 
memory material from which they are made. The staples have 
a generally U-shaped configuration comprising a central web 
and two extending convergent legs, optionally including 
barbs to hold the staple in position in bone. In accordance 
with the invention, the Staples are provided in a Surgical caddy 
on a storage block in an unsplayed position in which the legs 
each form an angle of less than 90° relative to the web mem 
ber. Also provided in the surgical caddy is a staple holder/ 
tamp/inserter instrument which is used to dislodge the staple 
from the storage block by opening the staple legs to about 90° 
which releases the staple from the storage block and allows 
each of the two legs of the staple to be partially tamped into a 
separate bone segment while the staple is held by the inserter. 
Once released from the inserter, the staple subsequently 
causes compression between the bone segments to promote 
fusion between the segments. 

BACKGROUND OF THE INVENTION 

0002. Despite the importance of fully functional joints for 
movement and balance, there are instances in which the pain 
that can be generated by certain pathologies justify fusion in 
order to alleviate on-going pain. It is sometimes necessary or 
desirable to causefusion or arthrodesis of the bones that form 
the Support structure of the lower leg or hand, for example, in 
the case of osteoarthritis, post-traumatic osteoarthritis, ankle 
arthritis or after failure of previous surgical intervention. 
Arthrodesis fuses the bones of the joint completely, making 
one continuous bone, and are used to treat conditions in the 
lower leg and hand, including the hind-foot, ankle, mid-foot, 
and phalanges. 
0003. In accordance with the prior art, fusion surgery 
involves debriding adjacent bone segments, aligning them as 
desired and using pins, plates and screws, or rods to hold the 
bones in the proper position while the joint(s) fuse. Some 
times, the Surgeon will add natural or artificial bone graft in 
order to assist the fusion process. The Surgeon may use graft 
from the patient (a piece of bone, taken from one of the lower 
leg bones or the wing of the pelvis) to replace the missing 
bone. If the alignment of the bone is improper, or if the patient 
is at risk or is non-compliant and uses the joint before it is 
fully healed, the bones sometimes fuse into a position known 
as “mal-union'. In more severe instances, the bones do not 
fully fuse which results in “non-union'. There are two types 
of non-union; fibrous non-union, and false joint (pseudart 
hrosis). Fibrous nonunion refers to fractures that have healed 
by forming fibrous tissue rather than new bone. Pseudarthro 
sis refers to non-unions in which continuous movement of the 
fracture fragments has led to the development of a false joint. 
0004 Prior art hardware for use in arthrodesis includes 
wires, screws, plates and intramedullary devices. While such 
devices exist, each is lacking in providing one or more of the 
desired precision, stability, fixation, or relative ease of 
implantation that an orthopedic Surgeon desires for Such a 
device. Super-elastic and shape memory bone staples provide 
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an answer to many of these issues, but a more desirable 
method of storage and insertion represents an improvement 
over the prior art. 
0005 Thus, it is an object of the present invention is to 
provide a bone fusion system and Surgical method for 
implanting an implant in a mammal (including specifically 
humans, and domestic pets and livestock, like horses, cattle, 
sheep, goats, dogs, and cats), which allows for fusion of the 
bones or bone segments in particular of an extremity. The 
method includes using an incision to access the bone or bone 
segments to be fused, debriding and aligning the bones or 
bone segments, selecting a bone staple of the proper size, 
mounting a bone staple from a storage block on an inserter by 
engaging the staple with the tips of the inserter and aligning 
the handle of the inserter to cause the legs of the staple to splay 
into an open position orthogonal to the web of the staple 
which disengages the storage block. Further in this method, a 
slide inhibits the inserter legs from returning to the 
un-splayed position while the staple is in position on the 
inserter so that the staple can be tamped into the adjacent bone 
using the inserter to transmit the force. (Without such a pro 
vision, the legs would immediately assert a force to return to 
the un-splayed position Such that implanting the staple 
becomes increasing difficult as the legs move out of the 
orthogonal positions.) When the staple is in position in the 
bone so far as possible using the inserter as a combination 
holder?tamp, the locking slide is repositioned so that the 
handles can be returned to the open position and the staple can 
be disengaged from the tips of the inserter. The inserter 
includes a section of the handles, which allow the staple legs 
to be implanted in the bone or bones by tamping the handles 
and transmitting the force to the staple to anchor it in the bone 
or bones. The staple can be tamped further into the bone as 
necessary, and the wound can be closed. In some instances a 
further tamp is used to implant the staple into a position in 
which the staple web is as close as possible to (i.e. at or below) 
the bone surface. 
0006. The staple will subsequently apply a compressive 
force (parallel to the web member) to the adjacent bone seg 
ments to press them into contact as the staple legs act to return 
to an unsplayed position in which the staple legs are at an 
angle of less than 90° relative to the staple web or bridge. 

SUMMARY OF THE INVENTION 

0007 An object of the present invention is therefore to 
provide a system for bone fusion which improves upon the 
short-comings of the prior art and to provide novel systems 
and methods for immobilizing bones or bone segments to be 
fused in humans and in other animals such as dogs and horses. 
0008 A further object of the invention is to provide a novel 
instrument for storing, mounting, and inserting elastic bone 
Staples, along with the Surgical method of implanting the 
Staples and of enabling fusion between bones or bone seg 
ments. Thus, the present invention has a goal of making it 
possible to perform arthrodesis under good operating condi 
tions while also making it possible to obtain bone fusion that 
is particularly stable, strong, precise, and comfortable for the 
patient and that is particularly Successful under all conditions 
of bone quality or pathology. 
0009. Thus, the invention provides a bone staple system 
including a Super-elastic shape memory Staple having a cen 
tral web member which links two barbed legs at an 
un-splayed angle of less than 90° relative to the central web, 
and where the staple is provided during Surgery on a storage 
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blockhaving agrip and a mounting body that securely cradles 
the staple in the un-splayed position, and an inserter/holder/ 
tamp is used to dislodge the Staple from the storage block as 
size specific inserter tips engage the Staple and wherein an 
congruent alignment of the handles of the inserter transfers 
forces through the tips to the staple to open the staple legs to 
90° where the staple releases the grooves of the storage block. 
When the inserter handles are aligned, a spring biased sliding 
lock slides into position to hold the handles in the aligned 
position. In this position the inserter holds the legs of the 
staple, which allows the staple to be inserted into bone by 
tamping the flat ends of the inserter handle. The staple is 
removed from the inserter by releasing the sliding lock and 
allowing the handles to return to the initial position, which 
disengages the staple from the inserter. The staple is inserted 
the remainder of the way as is necessary, and the wound is 
closed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1 is a front view of a bone staple storage and 
insertion system of the present invention illustrating the 
Staple on a storage block and the inserter in an initial engage 
ment of the staple: 
0011 FIG. 2 is a front view of the bone staple storage and 
insertion system as shown in FIG. 1 with the insertion handles 
aligned to cause the bone staple legs to splay outwardly; 
0012 FIG.3 is a front view of the bone staple and inserter 
of FIG. 1 with the staple removed from the storage block; 
0013 FIG. 4 is a side view of the bone staple inserter of 
FIG. 1 with the handles open; 
0014 FIG. 5 is a top view of the storage block shown in 
FIG. 1: 
0015 FIG. 6 is a front view of the storage block shown in 
FIG. 1: 
0016 FIG. 7 is a side view of the storage block shown in 
FIG. 1: 
0017 FIG.8 is a top side view of the bone staple of FIG.1; 
0018 FIG. 9 is a front view of the bone staple of FIG. 1; 
0019 FIG. 10 is an exploded view taken from a first side of 
the bone staple inserter of the present invention illustrating 
spring systems that bias the handles apart, and the lock 
towards a locked position; and 
0020 FIG. 11 is an exploded view of the bone staple 
inserter of FIG. 10 taken from the other side. 

BRIEF DESCRIPTION OF THE INVENTION 

0021 FIG. 1 illustrates a first embodiment of a generally 
U-shaped bone staple 10 made from a Super-elastic and shape 
memory material, such as Nitinol ASTM2063 which is super 
elastic between the temperatures of 0-15°C. and above (i.e. at 
operating room temperatures). Multiple sizes of the staple are 
provided ranging from 8 to 25 millimeters. Typically, the 
Staples are provided in a variety of widths ranging in milli 
meter increments from 8 to 25, and varying in leg length in 
millimeter increments from 8 to 24 millimeters, and in cor 
responding thickness beginning at 1.6 millimeters and 
increasing to 1.9 or 2.0 or even to 2.5 millimeters for the 
largest size. An entire system may comprise 20 to 80 staples 
with multiple versions provided at each of 5 to 10 different 
sizes. The staple is pre-loaded in an un-splayed configuration 
on a storage block 20. As shown in FIGS. 8 and 9, in the 
un-splayed configuration, the side legs 14 of the staple 10 
each forman angle of less than 90°, and preferably at an angle 
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of from 70° to 85, more preferably at from about 75.5° to 
about 81, and most preferably at from about 76.5° to about 
80° relative to the base web 12 of the staple. The legs can also 
include a series of unidirectional barbs 15 which angle out 
ward toward the web end of the staple help to hold the staple 
in position in the bone after implantation. 
(0022. The storage block 20 is shown in FIGS.5-7 from the 
side, front and edge respectively. The storage block includes 
a hand grip 22 which is integral with a storage body 23 that 
includes a front face 24 having two grooved areas 25 which 
form ramps (of from 70° to 85, more preferably at from 
about 75.5° to about 81, and most preferably at from about 
76.5° to about 80° relative to the front face 24 of the body 23 
or which correspond to the angle of the staple legs relative to 
the staple web) to capture the legs 14 of the staple at the 
un-splayed angle. It is preferable that the staple fits tightly on 
the storage block so that it is unlikely to come off without the 
use of the staple inserter provided with the system. 
0023 FIG. 1 further illustrates the staple 10 engaged by an 
inserter 30. The inserter 30 includes a pair of right and left 
scissoring handles 32 connected by pivot member 33 and 
which are in a first position (open to an angle relative to each 
other or from the leading edge of one handle to the opposing 
edge of the other handle of from about 0° or with the handles 
fully aligned in the splayed position, to about 7.5 or with the 
tips touching in the un-splayed position) in which the detach 
able pair of right and left tips 34 of the inserter 30 engage the 
inner corners formed at the junction of the inner web member 
12 and the legs 14 of the staple. In this position, the staple 10 
is engaged by the posts 38 on the tips in the space between the 
staple web or bridge 12 and the front face 26 of the storage 
block 20, but there is not sufficient tension of the legs 14 of the 
Staple to cause them to open into a substantially perpendicular 
position relative to the web member 12. The inserter includes 
a spring member 50, which biases the handles into the open 
position, and opposes the closing force as the handles are 
Squeezed together by a single hand. The storage block 20 
includes a rounded groove 22 which forms a comfortable 
place for the fingers, and a necked area 28 which allows the 
user to see that the staple is fully seated. 
0024. When the surgeon is ready to implant the staple, he 
or she (or a Surgical assistant) uses the inserter to engage the 
Staple as illustrated and typically with one hand Squeezes the 
handles 32 of the inserter 30 together to the point at which 
they align, and the staple can be removed from the storage 
block which is held in the other hand and without releasing 
the handles or the staple from the inserter, the staple can be 
mostly implanted into the bone segments (i.e. up to about 2 
millimeters from the bone surface before the staple is released 
from the inserter). 
0025. The handles have a generally triangular shape with 
undulating finger grips that facilitates finding the alignment 
position by simply Squeezing the handles inward and 
together. This causes the opposite ends of the inserter and the 
detachable inserter tips 34 to open outward and apply a pres 
Sure to the Staple legs 14 So as to open them each to a Sub 
stantially perpendicular position relative to the inner web of 
the staple 12. Specifically, the inserter has a right tip 35 and a 
left tip 36 each of which has an inner engagement post 38 that 
opposes the forward surface of a web abutment member 39 on 
the tip across a gap that is sized to accept the width of the inner 
web 12 of the staple 10. In use, the web abutment members 39 
hold the inner web 12 of the staple 10 in a relatively straight 
position while the respective inner engagement post 38 
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presses its respective leg outward. At the point where the 
Staple legs 14 are about perpendicular to the Staple web, a 
sliding lock 40 on the right handle 32 of the inserter, which is 
biased by a spring 41 housed in a recess 43 in the right handle 
and the back side of the sliding lock, toward the inserter tips 
simultaneously (and without the need for the user to sepa 
rately manipulate the sliding lock) springs towards the pivot 
member or screw 33. The sliding lock 40 has a post 42 that 
prevents the two handles 32 from returning to their original 
positions with the right handle open to the right of the left 
handle. While the handles are open and the staple is splayed, 
the handles could still be pulled apart to further splay the 
staple. The sliding lock only prevents the inserter from return 
ing to its original position on the respective right and left side 
but still allows the handles to keep splaying the staple if they 
are pulled apart such that the right handle is open to the left 
side and the left handle is open to the right side. Thus, it is still 
possible, if it is medically warranted to open the legs 14 of the 
staple 10 past 90°. 
0026. In this “splayed position, the staple legs 14 disen 
gage the angled sides 22 of the storage block 20. Using the 
inserter 30 as a holder, the staple 10 canthus be removed from 
the storage block 20 in an opened position ready for deploy 
ment into bone segments. Further, when the handles 32 of the 
inserter align into congruence, the sliding lock member 40 
slides into position and post member 42 inhibits the handles 
from being pressured by the legs 14 of the staple back into the 
first position. Each of the handles 32 include a rear section37. 
and when the handles are aligned these sections can be used to 
tamp the staple into position in the bone by transmitting a 
force through the inserter to the sharp staple tips 18. To 
remove the inserter and tips from the Staple the sliding lock is 
pulled away from the pivot screw and the handles will return 
to their original position. 
0027. As a further aspect of the invention, the staples are 
provided in a variety of sizes with outside web lengths rang 
ing from 8 to 25 millimeters and outside leg lengths ranging 
from 8 millimeters to 24 millimeters, and accordingly, corre 
sponding tips are provided to accommodate each of these 
sizes. The inserter is provided on each side with a ball detent 
51 that helps to hold each respective tip in its position on the 
inserter. As can be seen in FIG. 10, the handles are designed 
to interfere past the pivot to inhibit the forces on the tips. 
0028. A surgical technique in accordance with the inven 
tion is described as follows: 

0029) 
0030 Step 1: Incise the area involving the area to be fused 
to provide access to the bone or bone segments. Excise or 
debride the adjacent surfaces of the bone to be fused. Align 
and fix the bone using the provided k-wire. 
0031 Step 2: Using a sizer provided in the surgical caddy 
with the system of the present invention determine the proper 
size of bone staple to be used by marking the locations for the 
Staple legs with the corresponding legs of the sizer. 
0032 Step 3: Using the sizer, mark the respective place 
ment of the staple legs, and using the provided drill guide or 
k-wire, drill pilot holes for the staple legs. 
0033 Step 4: Prepare the inserter by placing the right and 

left tip of the proper size on the respective end of the inserter, 
being Sure that the tip clicks into position. Using one hand 
engage the storage block and pre-mounted Staple of the 
selected size, and with the other hand engage the staple web/ 

Surgical Technique 

Sep. 18, 2014 

leg interface on either side with the inserter tips. The staple 
web should nestle between the tip face and a tip block on 
either side. 
0034 Step 5: Using a single hand, squeeze the handle 
inwardly until they are aligned, causing the legs of the staple 
to splay outwardly and disengage the storage block as can be 
easily viewed at the necked portion of the block. With the 
handles aligned, the sliding lock will pop into position to hold 
the legs of the staple in the splayed position at 90°. 
0035) Step 6: Using the inserter to maintain the splayed 
position of the Staple legs, position the staple legs in the pilot 
holes and now use the inserter as a tamp by tapping on the flat 
proximal ends of the handles with a mallet to transmit the 
force through the staple to lodge it into the bone. 
0036 Step 7: Disengage the inserter from the staple by 
disengaging the sliding lock and allowing the inserter handles 
to separate to their original position. Using the provided tamp 
finish implanting the staple into the bone segments as is 
necessary. 
0037 Step 7: Check the alignment using fluoroscopy and 
close the incision. 
0038. While in accordance with the patent statutes the best 
mode and preferred embodiment have been set forth, the 
scope of the invention is not limited thereto, but rather by the 
Scope of the attached claims. 
What is claimed is: 
1. A fusion implant system comprising a staple having a 

central web and a first leg and a second leg where each of the 
first leg and the second leg form an angle of less than 90° 
relative to the central web, and an inserter having a first handle 
joined by a pivot to a second handle and having a right tip and 
a left tip which capture the staple wherein the first and second 
leg of the staple splay to a perpendicular position relative to 
the central web when the first handle is in an opening align 
ment relative to the second handle. 

2. The fusion implant system as set forth in claim 1 wherein 
the opening alignment is a congruent alignment between the 
first handle and the second handle. 

3. The fusion implant system as set forth in claim 2 wherein 
the first handle and the second handle have the same shape 
and the shape is symmetrical about a long axis. 

4. The fusion implant system as set forth in claim3 wherein 
the first handle and the second handle each include a proximal 
surface which faces away from the right and the left tips and 
the proximal Surface is perpendicular to the long axis of the 
first handle and the second handle in the opening alignment 
and is structured to transmit a tamping force to the staple in 
SC. 

5. The fusion implant system as set forth in claim 1 wherein 
the first handle is in a Scissoring relationship to the second 
handle and wherein the inserter further includes a sliding lock 
member which is biased to spring into a locking position 
when the first handle and the second handle are in the opening 
alignment. 

6. The fusion implant system as set forth in claim 5 wherein 
the sliding lock member acts to hold the Staple legs in an open 
position perpendicular to the Staple web. 

7. The fusion implant system as set forth in claim 1 wherein 
the staple legs are each provided at an angle of from 70° to 
85°, relative to the web of the staple. 

8. The fusion implant system as set forth in claim 1 wherein 
the staple legs are each provided at an angle of from 75.5° to 
about 81 relative to the web of the staple. 
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9. The fusion implant system as set forth in claim 1 wherein 
a plurality of the staple are provided in the Surgical caddy in 
a variety of sizes and a corresponding variety of pairs of right 
and left tips are provided in the Surgical caddy in a variety of 
S17S. 

10. The fusion implant system as set forth in claim 9 
wherein the inserter includes a first ball detent and a second 
ball detent that holds the right tip on the left handle and the left 
tip on the right handle. 

11. The fusion implant system as set forth in claim 10 
wherein one of the handles include a first recess that houses a 
spring and the other of the handles includes a stop that the 
spring acts against to bias the handles apart. 

12. A fusion implant system as set forth in claim 10 
wherein each of the staple legs includes a barb that is pointed 
toward the open end of the leg, and widens toward the web of 
the staple. 

13. A fusion implant system as set forth in claim 12 further 
including a storage block in which the Staple is stored in a 
position in which the legs form an angle of less than 90° 
relative to the web of the staple and the storage block includes 
a finger grip spaced from the Staple web. 

14. A fusion implant system as set forth in claim 12 
wherein the Staple comprises a Super-elastic and shape 
memory material. 

15. A fusion implant system as set forth in claim 14 
wherein the material is nitinol. 

16. A fusion implant system as set forth in claim 15 
wherein the material meets the standards set forth in ASTM 
F2O63. 

17. A method of enabling a Surgery comprising 
providing a Surgical caddy including a fusion implant sys 
tem comprising a plurality of staples in a variety of sizes, 
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each Staple having a central web and a first leg with a first 
set of barbs and a second leg with a second set of barbs, 
a storage member which houses the staple in a position 
with the first and second leg at an angle of less than 90° 
relative to the central web, and an inserter having a first 
handle having a first shape joined by a pivot to a second 
handle having a shape that is the same as the first shape, 
and the first handle having a first tip and the second 
handle having a second tip which cooperate to capture 
the staple wherein the first and second leg of the staple 
splay to a perpendicular position relative to the central 
web when the first handle is in a congruent alignment 
over the second handle. 

18. A method of performing a Surgery comprising using a 
Staple system wherein the staple has a central web and a first 
leg with a first set of barbs and a second leg with a second set 
of barbs and the staple is stored on a storage member which 
houses the staple in a position with the first and second leg at 
an angle of less than 90° relative to the central web, and using 
a staple inserter having a first handle having a first triangular 
shapejoined by a pivot to a second handle having a shape that 
is the same as the first shape, and the first handle having a first 
detachable tip and the second handle having a second detach 
able tip which cooperate to capture the staple wherein the first 
and second leg of the Staple splay to a perpendicular position 
relative to the central web when the first handle is moved 
using a single hand to a congruent alignment over the second 
handle and a sliding lock springs into a position to lock the 
handles in the congruent alignment whereby the Staple can be 
tamped into adjacent bone segments using tamping surfaces 
on the end of the first triangular shaped handle and the second 
triangular shaped handle. 

k k k k k 




