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INSTRUMENTS AND METHODS FOR DELIVERING MULTIPLE IMPLANTS

BACKGROUND
Various types of devices and systems have been used for positioning implants inlo a
patient in surgical procedures. Spinal stabilization systems have emploved plating systeras,
rods, anchors, fusions devices, artificial discs, and other implants along or in the spinal
column for rigid, dynamic, and semi-rigid spinal stabilization procedures. Such systems
often include multiple implant members that must be engaged for the system to be properly
installed. There renains a need for mstraments and methods for delivertng multiple implants

to the implantation location while minimizing the time and complexity associated with

handling and securing such implants during surgery.

SUMMARY

Instruments and methods for positioning multiple implants tn surgical procedures
wclude an instrument for delivering multiple implants configured to permit sequential
securernent of the implants in multiple receptacies of one or more receiving members or at
multiple locations in the patient. The delivery instruments and methods permit implantation
of multiple implants without any requivement for re-loading or re-engaging a second implant
to the instrument after delivery of a first implant.

In one form, a delivery instrument mcludes maltiple implants axially received along a
drive shaft. The implants are sequentially threaded through a threaded distal end bore of the
instrument for delivery to the implantation location.

o another form, a delivery instrument includes muitiple externally threaded set screws
axially positioned along a drive shaft between the drive shaft and an outer housing member.
The drive shaft 1s rotatable relative to the housing to threadingly advance the distal-most set
screw through a threaded bore adjacent a distal end opening of the housing member,

In vet another form, a system includes at least one receiving member having at least
one receptacle, a delivery tnstrument positionable adjacent the at least one receptacle, and a
plurality of implants carried by the delivery instrument for sequential engagement with

multiple ones of the receptacies.
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1o a furthber form, a surgieal method includes engagiog at least one recetving member to
a bony structure in a patient; posittioming a distal end of a delivery instrument adjacent a first
receptacie in the at least one recetving member; threadingly advancing a first implant through
an internally threaded bore of the delivery nsttument and into the first receptacle while
stmulfaneously advancing a second mmplant into the threaded bore of the delivery mstrament,
positioning the distal end of the delivery instrument adjacent a second receptacie of the at
least one receiving member; and threadingly advancing the second implant through the
internally threaded bore of the delivery instrument and into the second receptacie.

Related features, aspects, embodiments, objects and advantages of the present invention

will be apparent from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a partially exploded perspective view of one embodiment delivery instrument
with multiple implants positioned along a drive shaft thereof.

Fi

-

g. 2 15 an elevation view of the delivery instrument of Fig. 1 positioned adjacent a
receiving member.
Fig. 3 is a partial section view of the delivery instrument of Fig. 2 with the partial

section taken along hine 3-3 of Fig. 2.

Fig. 4 1s a longitudinal section view of the housing member of the delivery instrument
of Fig. 2.

Fig. 5 is an enlarged detailed view of the distal end of the housing member of Fig. 4.
Fig. 6is a right end elevation view of the housing member of Fig. 4.
Fig. 7 is an elevation view of a drive shaft of the delivery instrument of Fig. 2.

Fig. 815 an enlarged section view glong line 8-8 of Fig. 7.

-

Fig 9is a section view along line 9-9 of Fig. 7.
Fig. 10is a view in partial section of a proximal portion of another embodiment

dehivery instrument.
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DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

For the purposes of promoting an understanding of the principles of the invention,
reference will now be made to the embodiments Hhusirated i the drawings and specitic
language will be used to describe the same. It will nevertheless be understood that no
limitation of the scope of the invention is therchy intended. Any such alterations and turther
modifications in the llustrated devices, and such further applications of the principles of the
invention as Ulustrated herein are contemplated as would normally occur to one skilled in the
art to which the invention relates.

Positioning of multiple implants during a surgical procedure is facilitated by a delivery
instrument that includes a drtve shatt with multiple taplants posttioned axially therealong.
The drive shaft can be manipulated 10 sequentially deliver the implants to respective
unplantation {ocations within the patient during the surgical procedure without a requirement
to withdraw the instrument and load or engage a second implant to the delivery mstrument
after delivery of g first nuplant.

In Figs. 1-3 there 1s shown a delivery instrument 10 extending along a longitudinal axis
13 and mcluding a handle member 12 and a mounting member 20 mounted distally of and
rotatable relative to handle member 12, A drive shaft 60 13 coupled to handle member 12 and
extends distally through mounting member 20. A biasing member 90 is positioned about
drive shaft 60, and extends between a collar 64 of diive shafi 60 and a slide member 80
Slide member 80 1s sidingly received about drive shaft 60. Biasing member 90 and slide
member 80 define an Internal passage sized to permit drive shaft 60 to rotate therein. A
number of implants 100 are positioned axially along drive shaft 60 distally of shide member
80, Biasing member 90 distallv biases slide member 80 along drive shaft 60 into contact with
the proximal-most implant 100.

Housing member 40 is shown separated from delivery mstrument 10 in Fig. 1 and
secured to delivery instroment 101 Fig. 2. As also shown in Figs. 4-6, housing member 40
includes an internal longitudinal bore 32 so it can be positioned about drive shaft 60, biasing
member 90, shide member 80, and 1mplants 100, Proximal end 44 of housing member 40 13
engaged to a distal end of mounting member 20. Housing member 40 includes an elongated
body 42 extending to a distal end 46 located adjacent to the distal end of drive shatt 60.
Iaplants 100 are delivered to the implantation location through an opening of housing

member 40 at distal end 46 by manipulating drive shaft 60 with handle member 12,
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Housing member 40 1s shown n longitudinal section view o Fig. 4. Housing member
40 includes elongated body 42 defining a central axial bore 32 that extends between and
opens at proximal end 44 and distal end 46, Proximal end 44 includes internal threaded
portion 44a along a proximal end portion of bore 52, and distal end 46 includes internally
thread portion 56 along a distal end portion of bore 52, The external wall of housing member
40 adjacent distal end 46 15 flared outwardly to provide an increased wall thickness at distal
end wall 47, as shown in Fig. 5.

A flange 30 extends distally from distal end wall 47. In the illustrated embodiment,
flange 50 includes first and second portions 504, 50b located on opposite sides of end wall 47
about bore 52, as shown tn Fig. 6. First and second portions 50a, S0b detine a generally
rectangular shape in the ilustrated embodiment. The shape of flange 50 facilitates placement
and engagement of delivery wstrument 10 in a particular orientation and location with respect
to a receiving member 110, such as shown in Fig. 2, and also guides the implants to the
implantation location. This can facilitate delivery of a respective one of the implants 100 into
the receptacle 112 in a proper or destred orientation. A window 48 is provided adjacent distal
end 46 m communication with central bore 52. Window 48 provides for viewing tnplants
100 10 housing member 40 so that i can be readily determined when the last oves of the
implants 100 are to be delivered or have been delivered.

Fig. 7 shows drive shaft 60. Drive shaft 60 includes a distal implant engaging portion
62, a proximal handle engaging portion 66, and a collar 64 therebetween. Implant engaging
portion 62 includes an elongated outer surface portion 63 conlignred to engage an mternal
bore of implants 100 to deliver a driving force thereto. In Fig. &, outer surface 63 includes a
non-circular shape to form a TORX tvpe driver arrangement that engages a correspondingly
shaped bore extending axially through the implants 100, Other embodiments contemplate
other engagement relationships between implants 100 and implant engaging portion 02,
including polvgonal shapes, non-circular shapes, and ball-detent mechanisms, for example.

Handle engaging portion 66 includes an elongated cylindrical form that is axially
positioned 1 bore 18 of handle member 12, as shown m Fig. 3. A pin 14 extends through
handle member 12 and engaging portion 66 to axially secure drive shaft 60 to handle member
12, Engaging portion 66 further includes axial slots 68 extending therealong in an outer
surface thereof as also shown 1 Fig. 8. Slots 68 receive correspondingly shaped rails (not

shown) in bore 18 of handle member 12 to key drive shaft 60 to handle member 12 and
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prevent drive shaft 60 from rotating relative to handle member 12, As handle member 1218
rotated, drive shaft 60 rotates therewith.

Referring to Fig. 3, mounting member 20 includes a proximally opening receptacle 2§
for receiving distal extension 16 of handle member 12, A proximal flange 28 of mounting
member 20 extends about handle member 12. Mouniing member 20 further includes a
central bore 22 through which handle engaging portion 66 of drive shail 60 extends.
Mounting member 20 also includes a distal coupling member 24 having external threads 26.
Internal threads 54 of housing member 40 are threadingly engageable with external threads
26 to axially secyre housing member 40 with mounting member 20, as shown in Fig. 2.

Collar 64 projects radially outwardly from between portions 62, 06, and 1s positioned 1n
abutting engagement with a distal end of mounting member 20 at coupling member 24,
Collar 64 accordingly axially retains mounting member 20 in engagement with handle
member 12, vet allows handle member 12 to rotate relative to mounting member 20 and
housing member 40. Housing member 40 is positioned about the implants 100, drive shatt 60
and collar 64, biasing member 90 and slide member 80 and threadingly engaged to coupling
mentber 24 of mounting member 20, The distal end opening of housing member 40 is sized
to prevent axial passage of ioplants 100 therethrough unless implants 100 are threaded
through the intemally threaded distal portion of bore 52, as discussed further below.

In use, the surgeon or attendant can grasp handle member 12 and mounting member 20,
and rotate handle member 12 which tn turn rotates drive shaft 60 relative to housing member
40 and mounting member 20, This causes implants 100 1o rotate within housing member 40
The distal most implant 100 includes an externally threaded portion 104 (Fig. 1) that
threadingly engages the internal threads 56 of housing member 40. Further rotation of handle
member 12 causes drive shaft 60 to rotate and advance the distal most implant 100 along
threads 36 of housing member 40,

Delivery instrument 10 can be posttioned adjacent a receiving member 110, such as
shown in Fig. 2, to receive implant 100 when dispensed therefrom. In the illustrated
embodiment, receiving member 110 includes an internally threaded receptacle 112 to receive
threaded portion 104 of implant 100, As threaded portion 104 exits housing member 40, it
comes into contact with receptacle 112 of recerving member 110, Flange 50 can engage
receptacie 112 to maintain alignment of deltvery instrument 10 therewith, reducing any

potential for cross-threading of implant 100 1 receptacle 112, Drive shatt 60 maintains
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engagement with implant 100 in head portion 102 as threaded portion 104 15 distally
advanced from the distal end of drive shaft 60. Further rotation of drive shaft 60 with handle
member 12 rotates implant 100 and threadingly engages it to receptacle 112 of receiving
member 110. When implant 100 is seated in receiving member 110, proximal head portion
102 of ioplant 100 can be configured to sever or break-off from threaded portion 104 when
sufticient torque 18 applied thereto with dove shaft 80,

As the distal-most implant 100 is secured in receptacle 112, the second most-distal
implant 100 advances distally along drive shaft 60 until its threaded portion 104 engages
internal threads 56 of housing member 40. When the distal-most implant 100 is dispensed
from delivery instrument 10, the threaded portion 104 of the next most-distal rmplant 100 1s
threadinglv engaged with threaded portion 56, which retains the implant in delivery
wstrument 10 while the first implant is being engaged to the first receptacle. Delivery
instrament 10 can be relocated to a second receptacle of receiving member 110, orto a
receptacle of another receiving member, for securement of a second implamt 100 thereto. The
process can be repeated until the desired number of implants have been delivered, or until all
implants have been delivered from delivery instrument 10

Additional iroplants 100 can be conveniently re-loaded by removing housing member
40 and placing additional implants 100 therein through the opening to bore 52 at proximal
end 44, Drive shaft 60 can then be aligned with the aligned central bores of the implamts 100
in housing member 40, and inserted therethrough from proximal end 44. When a distal end
84 of slide member 80 contacts the implants 100, biasing member 90 compresses and slide
member 80 slides proximally along drive shaft 60 until housing member 40 can be engaged
to coupling member 24, In the illustrated embodiment, biasing member 90 is a coil spring
engaged to a proximal collar 82 of slide member 80, and has a length 0 a relaxed state that
matntains a body 86 of slide member 80 along drive shaft 60, as shown in Fig. 3.
Accordingly, slide member 80 does not tall off the end of drive shatt 60 when housing
member 40 is removed, and a distal portion of drive shaft 60 remains exposed to facilitate
positioning of it into the implants 100.

Other embodiments contemplate that instrument 10 does not include slide member &0
and/or biasing member 90, Rather, biasing member 90 can directly contact the implants, or
the implants can simply self-feed toward the distal end of housing member 40 by gravity as

the distal most implant 1s delivered therefrom.
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Another embodiment delivery imstrument contemplates that ymplants 100 are not
retained on drive shaft 60 by the internal threads of housing member 40. Rather, a e~clip or
O-ring on drive shafl 60 interferes with and retains implants 100 thereon until sufficient force
is applied to advance implants 100 distally along the drive shaft 60 for delivery to the
implantation location. In vet another form, the mnplants can be retamed on drive shafi 60 by
frictional engagement with drive shaft 60.

Another embodiment delivery instrument 200 is shown in Fig. 10, In Fig. 10 the distal
end of the delivery instrument 200 is not shown, it being understood that delivery instrument
200 includes a drive shaft 202 with a distal implant engaging portion 204 that can be
configured stnuiarly to implant engaging portion 62 of drive shaft 60. Drive shaft 202 can be
located within a slide member 210 that 1s manually movable to displace implants distallv
along implant engaging portion 204, Drive shaft 202 includes a proximal portion 206
extending through slide member 219 to a proxumal end 208 in handle member 220, Proximat
portion 206 can be secured to handle member 220,

Handle member 220 defines a central bore 222 and includes an end cap 224 at the
proximal end thereof. Bore 222 opens distally at a distal end 226 of handle member 220,
The distal end 226 includes a mounting member 240 positioned therearound that 1§ rotatable
relative to handle member 220, Mounting member 240 can be retained on handle member
220 with & snap ring or other suitable connection device with an external wall 242 extending
proximally along a distal portion of handle member 220 to provide a surface area to grasp
mounting member 240. Mounting member 240 further includes a distal bore 246 keyed with
a non-cirenlar region 212 of slide member 210 so that rotation of mounting member 240
rotates slide member 210 about drive shaft 202 and within handle member 220,

A rotation plate 248 can be situated between the distal end 226 of handle member 220
and mounting member 240, One or more ball plunger devices 250 {only one shown) can be
situated between rotation plate 248 and mounting member 240 on opposite sides of slide
member 210, The ball plunger devices 250 can reside in detents 252 in one of mounting
member 240 and rotation plate 248 at certain rotational positions of mounting member 240
about handle member 220

Shide member 210 further includes a proximal grooved or threaded region 214 within
handle member 220, Threaded region 214 includes an outer thread profile 218, Travel pins

216 are engaged to handle member 220 and extend from opposite sides of handle member
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220 to reside m thread profile 218 Travel pins 216 axially advance or retract shide member
210 along drive shaft 202 as slide member 210 is rotated in handle member 220 by rotation of
mounting member 240,

In use, the distal-most unplant on the distal end of drive shaft 202 can be engagedto a
receiving member by rofating the entire delivery instrument 200 with handle member 220
After the distal-most implant is engaged to the receiving member, the next most distal
implant can be axiallv advanced along drive shaft 202 for engagement with a second
receptacie in the receiving member or with a second receiving member. The user grasps
mounting member 240 and rotates mounting member 240 relative to handle member 220, in
turn rotating slide member 210 in handle member 220 and about drive shaft 202, Rotation of
stide member 210 moves travel pins 210 along thread profile 218, which in turn causes distal
and axial displacement of slide member 210 about drive member 202 so that its distal end
211 distally displaces the implants positioned about drive member 202,

Thread profile 218 can be provided with a pitch so that the ball plungers 250 move
from one detent to the next adjacent detent in response to a pre~determined distance of axial
advancement of slide member 210 along drive shatt 202, In one form, this pre-determined
distance corresponds to the length of an tmplant along drive shalt 202, When the distal-most
implant is delivered, an incremental advancement of slide member 210 with rotation of
mounting member 240 advances the next implant distally to a location adjacertt the distal end
of drive shaft 202 for delivery to the next implant receptacle. Various forms for position
indicators are contemplated, including dials and ball-detent mechanisms extending between
the mounting member and the handle member, for example, that can provide an audible click
and/or slight resistance to rotation of the mounting member relative to the handle member
when an incremental rotation has been attained therebetween.

In one embodiment, delivery instrument 200 can include a torque limiting device 270
that couples drive shaft 202 to handle member 220, Torque limiting device 270 can be
structured to prevent excessive torque {rom being applied to the implant by causing drive
shaft 202 to slip relative to handle member 220 when a threshold torque is applied to the
implant with the drive shaft. In vet another embodiment, a torque indicator can provide an
indication of the applied torque to the implant. In either embodiment, the implants can
include a proximal break-off portion that severs relative to the distal threaded portion upon

application of a threshold torque thereto, Still other embodiments contemplate that the
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implant only includes a threaded portion for engaging the receiving member without any
proximal break-off portion or any head portion.

Receiving member 110 can be an implant enga

ey

geable to bony structure of the patient,
such as a spinal plate, a bone screw, a clamp, an interbody device, or any other construct
structured to recetve an implant. For example, in Fig. 2 recetving member 110 mcludes holes
114 to recerve bone screws to secure 1t to the booy structure. Implant 100 1s positioned in
receptacle 112 in overlapping relation to at feast one of the holes 114 to prevent the screws
from backing out thereof. In another example, the receiving member is a proximal portion of
a screw and is configuyred to receive a spinal rod or other elongated connecting element
therein, and the implants secure the spinal vod or elongated connecting element in the
receiving member. In another specific application, the implant is engaged to one or more
bony elements of the spinal coluen. In another embodiment, implant 100 1s structured for
engagement directly to bony or soft tissue of the patient.

While the invention has been illustrated and described in detail in the drawings and
foregoing description, the same is to be considered as Hustrative and not restrictive in
character, it being understood that ondy the preferred embodiment has been shown and
described and that all changes and modifications that come within the spirit of the invention

are desired to be protected.
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What is claimed 15

;. A surgical system, comprising

a receiving member implantable in a patient, said receiving member including at least
one receptacie;

an instrument including a handle member, a drive shaft engaged with and extending
distally from said handle member along a longitudinal axis, said drive shalt being rotatable
with said handie member, and a housing member coupled with said handle member and
extending longitudinally about said drive shaft, said handle member being rotatable relative
to said housing member; and

a plurality of implants posttioned along said drive shatt and movable therealong foward
a distal end of said drive shaft, at least one of said umplants being engageable in said
receptacle of said receiving member when delivered from a distal end of said drive shafi
throngh a distal end opening of said housing member as said handle member and said drive
shaft are rotated relative to said housing member,

2, The system of claim 1, wherein said receiving member 1s engageable to a
spinal column of the patient and said implants are externally threaded set screws threadingly
engageable n said at teast one receptacle.

3. The system of claim 2, wherein said housing member includes an internally
threaded portion adjacent said distal end opening, said set screws threadingly passing through
said internally threaded portion of said housing member for delivery from said distal end of
said drive shafi.

4, The system of claim 1, further comprising a mounting member coupled
between a distal end of said handle member and a proximal end of said housing member,

wherein said handle member and said drive shaft are rotatable relative to said mounting

mentber,

S, The svstem of claim 4, wherein said doive shaft includes a collar extending
radially outwardly therefrom and said distal end of said mounting member abutiingly engages
said collar.

6. The system of claim 5, wherein said drive shaft includes an implant engaging

portion extending distally from smid collar and a handle engaging portion extending
proximally from said collar, said handle engaging portion extending through said mounting

member and being coupled with said handle member.
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7. The system of claim 6, further comprising a compressible biasing member
extending distally from said collar to a slide member shdingly received about said implant
engaging portion of said drive shaft, said shide member contacting a proximal-most one of
said plurality of implants, said biasing member and said slide member biasing said plurality
of implants distally along said drive shaft.

& The system of claim 1, wherein said housing member includes a flange
extending distally from a distal end wall of said housing member, said flange being
positionable in contact with said receiving member adjacent said receptacie.

9, A surgical system, comprising:

an instrument including a handle member, a dove shaft engaged with and extending
distally from said handle member glong a tonguudinal axis, a housing member coupled with
said handle member and extending longitudinally about said drive shaft, wheremn said drive
shaft is rotatable relative to said housing member with said handle member and said housing
member includes an mternally threaded portion adjacent a distal end opeming thereof] and

a plarahity of implants positioned 1n said housing member along and about said drive
shaft and movable therealong toward a distal end of said drive shaft, said plurality of taplants
inctuding an externally threaded portion engageable to said internally threaded portion of said
housing member when aligned therewith as respective ones of said implants are threadingly
advanced therealong by rotation of said drive shaft with said handle member.

10. The system of claim 9, further comprising a receiving member inmplantable
a patient, said receiving member including at least one threaded receptacle for receiving at
least one of said plurality of implants therein.

il A surgical instrument for delivering multiple mmplants to an implantation
location, comprising:

a proximal handle member;

a drive shaft engaged with and extending distally from said handle member along a
longitudinal axis, said drive shaft being rotatable with votation of said handle member,
wherein said drive shaft is sized and shaped to receive multiple implants axially therealong,
and

a housing member coupled with said handle member and extending longitudinally
about said drive shaft, said housing member including a distal end opening and internal

threads adjacent said distal end opening, said internal threads being threadingly engageable
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with an adjacent one of the multiple oplants, wheretn said handle merober and said dnive
shaft are rotatable relative to said housing member and rotation of said handle member rotates
said dnive shaft and threadingly advances the adjacent implant along said internal threads for
dehivery through said distal end opening.

12 The mstrument of claim 11, wherein said housing member includes an internal
bore and an elongated window extending therethrough o communication with said bore
along said drive shaft.

i3 The instrument of claim 11, further comprising a mounting member coupled
between a distal end of said handle member and a proximal end of said housing member,
wherein satd handle member and said drive shatt are rotatable relattve to said mounting
mentber.

i4, The instrument of claim 13, wherein said drive shaft includes a collar extending
radially cutwardly therefrom and a distal end of sald mounting member abuttingly engages
said collar.

5. The instrument of clasm 14, wherein satd drve shaft mcludes an implant
engaging portion extending distally from said collar and a handle engaging portion extending
proximally from said collar, said handle engaging portion extending through said mounting
member and being coupled with said handle member.

6. The mstruoment of claim 13, fuwrther comprising a compressible biasing member
extending distally from said collar to a slide member shidingly received about said implant
engaging portion of said drive shaft, said slide member contacting a proximal-most one of
said plurality of implants, said biasing member and said slide member biasing said plurality
of implants distally along said drive shaft.

17. A method for delivering multiple unplants to an unplantation tocation,
comprising:

engaging at least one receiving member to a bony structure in a patient;

positioning a distal end of a delivery instrument adjacent a first receptacie in the at least
one receiving member;

threadingly advancing a first umplant through an tnternally threaded bore of the delivery
instrument and into the first receptacie while simuoltaneously advancing a second implant into

the mternally threaded bore of the delivery Instrument;
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posittoning the distal end of the delivery 1nstroment adjacent a second receptacie of the
at least one recerving member; and

threadingly advancing the second implant through the internally threaded bore of the
delivery instrument and into the second receptacle.

18, The method of claim 17, wherein the first and second implants are externally
threaded set screws having a central bore receiving a drive shaft of the delivery mstrument.

19, The method of claim 18, wherein the deliverv instrument includes an elongated
housing member and a proxunal handle member coupled proximally of and rotatable relative
to the housing member, the drive shaft being rotatable relative to the housing member upon
rotation of the handle member, wherein the first and second implants and the drive shaft are
received within the housing member and the housing member defines the internally threaded
bore adjacent a distal end opening thereof.

20, The method of claim 17, wherein the first and second implants are distally

biased toward said internally threaded bore.
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