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The present invention provides minimally invasive devices 
and methods for delivering a spinal connector to one or more 
spinal anchor sites in a patient’s spinal column. In one 
embodiment, a spinal implant and access device is provided 
that includes a U-shaped receiver member, a bone-engaging 
member, and an extension member. The U-shaped receiver 
member can have a recess formed therein that is adapted to 
seat a spinal connector. The bone-engaging member can 
extend distally from the receiver member and it can be 
adapted to engage bone to thereby mate the receiver member 
to bone. The extension member can extend proximally from 
the receiver member and it can include a frangible portion 
formed thereon that is adapted to break When a predetermined 
force is applied thereto thereby alloWing at least a portion of 
the extension member to be separated from the receiver mem 
ber. 
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FIG. 1A 
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FIG. 1D . FIG. 1E 
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FIG. 2A 
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FIG. 2B 
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FIG. 4A 
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FIG. 5A 
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FIG. 5B 
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FIG. 5C 
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FIG. 6A 
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BREAK-OFF SCREW EXTENSIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 11/561,455 ?led on Nov. 20, 2006 and 
entitled “Break-Off Screw Extensions,” Which is hereby 
incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates to tools for use in 
spinal surgery, and in particular to minimally invasive meth 
ods and devices for introducing a spinal connector to one or 
more spinal anchor sites Within a patient’s spine. 

BACKGROUND OF THE INVENTION 

[0003] For a number of knoWn reasons, spinal ?xation 
devices are used in orthopedic surgery to align and/or ?x a 
desired relationship betWeen adjacent vertebral bodies. Such 
devices typically include a spinal connector, such as a rela 
tively rigid ?xation rod, that is coupled to adjacent vertebrae 
by attaching the connector to various anchoring devices, such 
as hooks, bolts, Wires, or screWs. The connector can have a 
predetermined contour that has been designed according to 
the properties of the target implantation site, and once 
installed, the instrument holds the vertebrae in a desired spa 
tial relationship, either until healing or spinal fusion has taken 
place, or for some longer period of time. 
[0004] Spinal connectors can be anchored to speci?c por 
tions of the vertebrae. Since each vertebra varies in shape and 
siZe, a variety of anchoring devices have been developed to 
facilitate engagement of a particular portion of the bone. 
Pedicle screW assemblies, for example, have a shape and siZe 
that is con?gured to engage pedicle bone. Such screWs typi 
cally include a threaded shank that is adapted to be threaded 
into a vertebra, and a head portion having a receiving element, 
usually in the form of a U-shaped head. A set-screW, plug, or 
similar type of fastening mechanism is used to lock the spinal 
connector, e.g., a spinal rod, into the receiving head of the 
pedicle screW. In use, the shank portion of each screW is 
threaded into a vertebra, and once properly positioned, a rod 
is seated through the receiving member of each screW and the 
rod is locked in place by tightening a cap or other fastener 
mechanism to securely interconnect each screW and the spinal 
rod. 
[0005] Minimally invasive devices and methods for 
implanting spinal ?xation devices are advantageous because 
such devices and methods utiliZe feW incisions for introduc 
ing and implanting anchoring devices and spinal connectors 
at a target site Within a patient’s spine. Such procedures offer 
advantages over invasive techniques because they reduce the 
amount of damage to surrounding tissue and muscle and the 
amount of time required to complete the procedure. 
[0006] Accordingly, there is a need for improved minimally 
invasive devices and methods for introducing a spinal con 
nector into a patient’s spine. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides minimally invasive 
devices and methods for implanting a spinal anchor in bone, 
for percutaneously delivering various tools and implants to 
the spinal anchor through an extension coupled thereto, and 
for removing the extension coupled to the spinal anchor. In 
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one embodiment, a spinal implant and access device is pro 
vided that includes a U-shaped receiver member, a bone 
engaging member, and an extension member. The U-shaped 
receiver member can have a recess formed therein that is 
adapted to seat a spinal connector, such as a spinal rod. In one 
exemplary embodiment, the receiver member can have a 
maximum outer diameter that is substantially the same as a 
maximum outer diameter of the extension member. The bone 
engaging member can extend distally from the receiver mem 
ber and it can be adapted to engage bone to thereby mate the 
receiver member to bone. A variety of con?gurations are 
available for the bone-engaging member, for example, in one 
embodiment the bone-engaging member can be a threaded 
shank such as a bone screW. 

[0008] As indicated above, the access device can include an 
extension member. The extension member can extend proxi 
mally from the receiver member and it can have a lumen 
extending therethrough. Although a variety of shapes and 
siZes are available for the extension member in an exemplary 
embodiment, the extension member has a length that is 
adapted to span through a skin surface in a patient to the 
U-shaped receiver member When the bone engaging member 
is implanted in a vertebra. The extension member can also 
include a frangible portion formed thereon that is adapted to 
break When a predetermined force is applied thereto thereby 
alloWing at least a portion of the extension member to be 
separated from the receiver member. In one embodiment, the 
extension member can include a proximal end and a distal end 
that is coupled to the receiver member. The frangible portion 
can be formed adjacent to the distal end. 

[0009] The extension member can also have a variety of 
con?gurations. For example, in one embodiment, the exten 
sion member can include ?rst and second opposed extension 
arms that extend proximally from the U-shaped receiver 
member and that are separated by opposed slots that extend 
betWeen the arms. The opposed slots can extend from the 
proximal end to the distal end or the ?rst and second extension 
arms can be coupled to one another at least one location 
located proximal to the frangible portion. In another embodi 
ment, the extension member can be a holloW elongate tube. 
The holloW elongate tube can include opposed slots that 
extend from a distal end of the tube and that terminate distal 
to a proximal end of the tube. Various con?gurations are also 
available for the frangible portion of the extension member. 
For example, in one embodiment, the frangible portion can 
include an annular groove formed around the extension mem 
ber. 

[0010] In another embodiment, a removal tool is provided. 
Although a variety of con?gurations are available for the 
removal tool, in an exemplary embodiment the tool can 
include an elongate member having a proximal portion that is 
adapted to be positioned adjacent to a skin incision and a 
distal portion that is adapted to be positioned adjacent to a 
vertebra and to be received Within a lumen formed in an 
extension member of a spinal anchor. The distal portion can 
include an engagement mechanism that is adapted to engage 
an inner surface of the extension member of the spinal anchor 
and to apply a radially directed force to the extension member 
disposed therearound to break at least a portion of the exten 
sion member apart from the spinal anchor. The engagement 
mechanism can have a variety of con?gurations. For example, 
in one embodiment, the engagement mechanism can be a cam 
formed on a distal portion of the elongate member. In another 
embodiment, the engagement mechanism can be a set screW 
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formed on a distal portion of the elongate member. The set 
screw can have a proximal threaded portion With an outer 
diameter that is greater than an outer diameter of a distal 
threaded portion. The removal tool can also include a handle 
disposed on a proximal portion that is adapted to rotate the 
elongate member to cause the engagement mechanism to 
apply a radially directed force to an extension member that is 
disposed therearound. 
[0011] Exemplary spinal systems are also provided. In one 
embodiment, system can include a spinal anchor and a 
removal tool. The spinal anchor can be adapted to be 
implanted in bone and it can have a receiver member With a 
recess formed therein for seating a spinal connector. An 
extension member can be frangibly coupled to the receiver 
member and it can be adapted to span through a skin surface 
in a patient to the receiver member When the receiver member 
is coupled to a vertebra. A variety of con?gurations are avail 
able for the extension member and the removal tool, including 
those discussed above. 
[0012] Methods for implanting a spinal anchor and remov 
ing a percutaneous access device from a spinal anchor are also 
provided. In one embodiment, the method can include percu 
taneously delivering a spinal anchor to a vertebra, advancing 
a spinal connector through an extension member that is fran 
gibly attached to the spinal anchor, and separating the exten 
sion member from the spinal anchor. Advancing the spinal 
connector through the extension member can generally 
include advancing the connector in a ?rst orientation sub stan 
tially parallel to a longitudinal axis of the extension member 
and manipulating the connector to extend in a second orien 
tation angled With respect to the ?rst orientation to position 
the connector in relation to the spinal anchor. In one embodi 
ment, the spinal connector can extend substantially parallel to 
a patient’s spinal column in the second orientation. A variety 
of techniques can be used to separate the extension member 
from the spinal anchor. For example, removing the percuta 
neous access device from the spinal anchor can generally 
include inserting an elongate member into a lumen formed 
through the percutaneous access device and actuating the 
elongate member to cause the elongate member to apply a 
radially directed force to an inner surface of the access device 
to break at least a portion of the device aWay from the spinal 
anchor. In one exemplary embodiment, actuating the elongate 
member can include rotating the elongate member such that 
an engagement mechanism disposed on a distal portion of the 
member engages and applies the radially directed force to an 
inner surface of the access device. The elongate member can 
be rotated by applying a force to a handle disposed on a 
proximal end of the elongate member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The invention Will be more fully understood from 
the folloWing detailed description taken in conjunction With 
the accompanying draWings, in Which: 
[0014] FIG. 1A is a perspective vieW of a spinal implant and 
access device having an extension frangibly coupled to a 
spinal anchor according to one embodiment of the present 
invention; 
[0015] FIG. 1B is an enlarged perspective vieW of the fran 
gible portion of the spinal implant and access device shoWn in 
FIG. 1A; 
[0016] FIG. 1C is a cross-sectional vieW ofa portion ofthe 
spinal implant and access device of FIG. 1A; 
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[0017] FIG. 1D is a perspective vieW of another embodi 
ment of an extension member having a closed con?guration 
for use With a spinal anchor and access device; 
[0018] FIG. IE is a perspective vieW of another embodi 
ment of an extension member having an open con?guration 
for use With a spinal anchor and access device; 
[0019] FIG. IE is a perspective vieW of another embodi 
ment of a proximal end of an extension member having 
threads formed therein and ?ats formed on an external surface 

thereof; 
[0020] FIG. 2A is a perspective vieW of a removal tool 
according to one embodiment of the present invention; 
[0021] FIG. 2B is an enlarged perspective vieW of a distal 
end of the removal tool shoWn in FIG. 2A; 
[0022] FIG. 2C is a cross-sectional vieW of the tool shoWn 
in FIG. 2B; 
[0023] FIG. 3A is a perspective vieW of a removal tool 
according to another embodiment of the present invention; 
[0024] FIG. 3B is a cross-sectional vieW of the removal tool 
shoWn in FIG. 3A disposed Within the extension member of 
the device of FIG. 1A; 
[0025] FIG. 3C is a cross-sectional vieW of the removal tool 
and extension member shoWn in FIG. 3B shoWing the tool 
applying a force to an inner surface of the extension member; 
[0026] FIG. 4A is a perspective vieW of another embodi 
ment of a removal tool having ?rst and second breaker arms, 
shoWing the tool coupled to the device of FIG. 1A; 
[0027] FIG. 4B is a perspective vieW ofa distal portion of 
another embodiment of an extension member; 
[0028] FIG. 5A is an illustration shoWing the device of FIG. 
1A implanted in adjacent vertebra, and shoWing a spinal rod 
about to be inserted therethrough; 
[0029] FIG. 5B is an illustration shoWing the spinal rod of 
FIG. 5A being passed through the slots in the extension mem 
bers of the devices of FIG. 5A; 
[0030] FIG. 5C illustrates the rod of FIG. 5B positioned 
Within the spinal anchor of the devices of FIG. 5B; 
[0031] FIG. 6A is an illustration shoWing a driver tool being 
used to apply a fastening element to the spinal anchor of FIG. 
SC to lock the rod Within the anchor; 
[0032] FIG. 6B is an illustration of one embodiment of a 
torque driver and a stabiliZer to facilitate tightening of the 
fastening element of FIG. 6A; 
[0033] FIG. 7A is an illustration shoWing another embodi 
ment of a technique for removing the extension arms from the 
spinal anchor of the device of FIG. 1A, shoWing a removal 
tool in an initial position; 
[0034] FIG. 7B is an illustration shoWing the removal tool 
of FIG. 7A in a ?nal position; 
[0035] FIG. 8 is an illustration shoWing one embodiment of 
a jig and a targeting device in use With the spinal anchor and 
access device of FIG. 1A; 
[0036] FIG. 9 is an illustration shoWing one embodiment of 
a distractor device in use With the spinal anchor and access 
device of FIG. 1A; and 
[0037] FIG. 10 is an illustration shoWing one embodiment 
of a technique for using the spinal anchor and access device of 
FIG. 1A to correct a spinal deformity. 

DETAILED DESCRIPTION OF THE INVENTION 

[0038] Certain exemplary embodiments Will noW be 
described to provide an overall understanding of the prin 
ciples of the structure, function, manufacture, and use of the 
devices and methods disclosed herein. One or more examples 
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of these embodiments are illustrated in the accompanying 
drawings. Those of ordinary skill in the art Will understand 
that the devices and methods speci?cally described herein 
and illustrated in the accompanying draWings are non-limit 
ing exemplary embodiments and that the scope of the present 
invention is de?ned solely by the claims. The features illus 
trated or described in connection With one exemplary 
embodiment may be combined With the features of other 
embodiments. Such modi?cations and variations are 
intended to be included Within the scope of the present inven 
tion. 

[0039] The present invention provides minimally invasive 
methods and devices for introducing a spinal connector into a 
surgical site in a patient’s spinal column. In general, a spinal 
implant and access device is provided for creating a mini 
mally invasive pathWay from a skin incision to a spinal anchor 
site for delivering various tools and devices to the spinal 
anchor site. In an exemplary embodiment, the access device 
can be in the form of an extension member that is mated to or 
formed on and extends proximally from a spinal anchor. The 
extension member can be used to implant the spinal anchor, 
and, once the anchor is implanted, to manipulate the spinal 
anchor from outside of the patient’s body as Well as to provide 
a pathWay through a skin surface to the spinal anchor for 
introducing various tools and spinal system components, 
such as spinal connectors, fasteners, installation tools, and 
removal tools. The extension member can also be adapted to 
be easily detached from or broken off of the spinal anchor 
once the procedure is complete. Such a con?guration elimi 
nates the steps of assembling, disassembling, and cleaning 
Which are currently required for conventional screW exten 
s1ons. 

[0040] FIG. 1A illustrates one exemplary embodiment of a 
spinal implant and access device 10 having an extension 
member 12 that is mated to a spinal anchor 14. As shoWn, the 
anchor 14 includes a U-shaped receiver member 16 and a 
bone-engaging member 14b that extends distally from the 
receiver member 16. The U-shaped receiver member 16 can 
have a recess 16a formed therein that is adapted to seat a 
spinal connector, such as a spinal rod. The bone-engaging 
member 14b can extend distally from the receiver member 16 
and it can be adapted to engage bone such that it is effective to 
mate the receiver member 16 to bone. The extension member 
12 can include a distal end 12b that is mated to and extends 
proximally from the receiver member 16. In use, the exten 
sion member 12 can de?ne a pathWay from a skin incision in 
a patient to the spinal anchor, Which can be implanted in a 
vertebra of a spine. In an exemplary embodiment, the exten 
sion member 12 can be removably mated to the receiver 
member 16 to alloW at least a portion of the extension member 
12 to be separated from the receiver member 16. 

[0041] The anchor can have a variety of con?gurations. In 
the embodiment shoWn in FIG. 1A, the anchor 14 is in the 
form of a spinal screW. As shoWn, the spinal screW 14 includes 
a distal bone-engaging member 14b, e.g., a threaded shank, 
and a proximal U-shaped receiver member 16 that is adapted 
to seat a spinal connector, such as a rigid or dynamic spinal 
rod. The U-shaped receiver member 16 can include opposed 
arms 16b, 160 having cut-outs 16d, 16e formed therein that 
de?ne the U-shaped recess 16a. The bone-engaging member 
14b can be ?xedly attached to the receiver member 16 to form 
a monoaxial screW, or alternatively the bone-engaging mem 
ber 14b can be con?gured as a polyaxial screW that is rotat 
ably disposed through an opening formed in the distal end of 
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the receiver member 16 to alloW rotation of the bone-engag 
ing member 14b With respect to the receiver member 16. A 
variety of techniques knoWn in the art can be used to alloW 
rotation of the receiver member 16 With respect to the bone 
engaging member 14b. A person skilled in the art Will appre 
ciate that a variety of other anchors can be used With the 
devices and methods of the present invention, including, for 
example, spinal hooks, bolts, and Wires. 
[0042] The extension member 12 that is coupled to the 
anchor 14 can also have a variety of con?gurations. In the 
illustrated embodiment, the extension member 12 extends 
proximally from the receiver member 16 and de?nes a lumen 
17 extending therethrough. In particular, a distal end of 
opposed arms 12c, 12d of the extension member 12 can be 
mated to or integrally formed With and can extend proximally 
from a proximal end of the opposed arms 16b, 160 of the 
receiver member 16. As Will be discussed in more detail 
beloW, this Will alloW opposed slots 13a, 13b in the extension 
member 12 to align With the opposed cut-outs 16d, 16e in the 
receiver member 16. The inner lumen 17 of the extension 
member 12 can de?ne a longitudinal axis L that extends 
betWeen proximal and distal ends 12a, 12b of the extension 
member 12. The siZe of the extension member 12 can vary 
depending on the intended use, but in an exemplary embodi 
ment it has a length that alloWs the proximal end 1211 of the 
extension member 12 to be positioned outside the patient’s 
body, While the distal end 12b of the extension member 12 is 
coupled to the spinal anchor 14 Which is implanted in a 
vertebra in a patient’s spine. More particularly, the extension 
member 12 can have a length that alloWs the extension mem 
ber 12 to span through the skin surface to the receiver member 
16 When the bone engaging member is fully implanted in a 
vertebra, and the receiver member 1 6 is positioned adjacent to 
the vertebrae, e. g., the bottom surface of the receiver member 
16 is in contact With or Within about 1 mm to 2 mm of the 
vertebra. Such a con?guration is particularly advantageous as 
it alloWs the extension member 12 to be used to introduce and 
facilitate positioning of various tools and devices there 
through, and it also alloWs the extension member 12 to be 
used to manipulate the anchor from outside of the patient’s 
body. The length 18 of the extension member 12 is illustrated 
in FIG. 1A, and is measured from the proximal-most end of 
the extension member 12 to the proximal end of the receiver 
member 16, i.e., to a frangible portion 18 that couples the 
extension member to the U-shaped receiver member 16 as 
Will be discussed in more detail beloW. In an exemplary 
embodiment, the length l is greater than about 25 mm, and 
more preferably is greater than about 55 mm. Thus, in such 
embodiments, the length of the extension member 12 and the 
receiver member 16 (Which can be approximately 15 mm 
from the proximal-most end to the bottom or distal end), can 
be greater than about 40 mm, and more preferably greater 
than about 70 mm. Exemplary lengths 18 of the extension 
member 12 range from 85 mmto 185 mm(l00mmto 200mm 
With the receiver member), and more preferably from 13 5 mm 
to 175 mm (150 mm to 190 mm With the receiver member). In 
certain exemplary embodiments, the extension member can 
have a length 18 of about 145 mm (160 mm With the receiver 
member) Where the extension member has an open con?gu 
ration, as Will be discussed in more detail beloW, and a length 
18 of about 165 mm (180 mm With the receiver member) Where 
the extension member has a closed con?guration. 

[0043] The extension member 12 can also be adapted to 
provide a minimally invasive pathWay for the delivery of 
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various implants and devices. In an exemplary embodiment, 
shown in FIG. 1C, the extension member 12 has inner and 
outer diameters d7, do that are substantially the same as the 
inner and outer diameters d”, dro of the receiver member 16. 
The matching inner diameters Will alloW spinal connectors, 
fasteners, and other implants and devices to be inserted there 
through and coupled to the receiver member 16, and the 
matching outer diameters Will alloW a relatively small inci 
sion to be used to introduce the spinal implant and access 
device 10 into the body. It Will also alloW the extension 
member 12 and the anchor 14 to be introduced through a 
cannula or other access port, if necessary. 

[0044] As indicated above, the extension member 12 can 
also include cut-outs or slots to facilitate the introduction of 
tools, spinal connectors, and other implants therethrough. A 
variety of con?gurations are available for the cut-outs. For 
example, as shoWn in FIG. 1A, the extension member 12 can 
include opposed slots 13a, 13b that extend betWeen and sepa 
rate the ?rst and second opposed extension arms 12c, 12d that 
extend proximally from the U-shaped receiver member 16. 
The opposed slots 13a, 13b can extend from the proximal end 
1211 to the distal end 12b, such that the extension member 12 
has an open con?guration, or the ?rst and second extension 
arms 12c, 12d can be coupled to one another at one or more 

locations along the length thereof, such that the extension 
member 12 has a closed con?guration. FIGS. 1A and 1C 
illustrate the extension having a closed con?guration, in 
Which the ?rst and second extension arms 12c, 12d are 
coupled to one another by a Web or connector 15 located distal 
to the midpoint of the extensions 12c, 12d and proximal to a 
frangible portion 18, Which Will be discussed in more detail 
beloW. In use, the slot(s) 13a, 13b can be con?gured to alloW 
various implants and devices to be passed therethrough. Thus, 
each slot 13a, 13b preferably has a Width that is suf?cient to 
accommodate the siZe of an implant or device to be passed 
therethrough. In another embodiment of an extension having 
a closed con?guration, as shoWn in FIG. 1D, the ?rst and 
second extension arms 12c‘, 12d‘ can be coupled to one 
another at the proximal end 1211' of the extension member 12'. 
Such a con?guration resembles a holloW elongate tube having 
slots 13a‘, 13b‘ formed in the sideWalls thereof and extending 
proximally from the distal end 12b‘ thereof and terminating 
distal to the proximal end 1211' of the extension member 12'. 

[0045] Alternatively, the extension member can have an 
open con?guration. This is illustrated in FIG. 1E, Which 
shoWs an extension member 12" having ?rst and second 
extension arms 12c", 12d" that are separated by slots 13a", 
13b" that extend from the distal end 12b" of the extension 
member 12" and that extend through the entire proximal 
portion of the extension member 12" such that the proximal 
end 1211" of each arm 12c", 12d" is separated from one 
another. Accordingly, the quantity, shape, and siZe of the 
slot(s) 13a, 13b can vary. A person skilled in the art Will 
appreciate that the extension member 12 can include any 
number of sideWall openings having any shape that is sul? 
cient to alloW desired implants and devices to be passed 
therethrough. 
[0046] The extension member 12 can also include other 
features to facilitate use of the device. For example, in another 
embodiment, shoWn in FIG. IF, the extension member 12'" 
includes threads 122'" formed in a proximal portion of the 
extension member 12'" for mating With corresponding 
threads formed on a driver tool, reduction device, or other 
delivery device. The threads 122'" Will facilitate advancement 
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of the delivery device through the extension member 12'". For 
example, the threads 122'" can mate With corresponding 
threads on a rod reduction device to alloW the rod reduction 
device to reduce a spinal rod or other spinal connector into the 
receiver member of the anchor. While FIG. 1F illustrates 
threads 122'" formed Within the proximal end of the extension 
member 12"', the threads 122'" can be formed at any location 
along the length of the extension member 12"'. For example, 
threads can be formed Within the connector 15 (FIG. 1C) and 
around the circumference of the inner lumen of the extension 
member 12. As further shoWn in FIG. IF, the extension mem 
ber 12"' can also or alternatively include one or more ?ats 
12]‘m formed on an external surface thereof for use With exter 
nal devices, such as a rod stabiliZer. A person skilled in the art 
Will appreciate that the extension member can have various 
other con?gurations to facilitate use With other delivery tools 
and/or fastening elements. 
[0047] Referring back to FIGS. 1A-1C, as indicated above 
the extension member 12 can be removably coupled to the 
receiver member 16. In an exemplary embodiment, the distal 
end 12b of the extension member 12 is integrally formed With 
the receiver member 16, i.e., the extension member 12 and 
receiver member 16 have a unitary con?guration. A frangible 
portion 18, best shoWn in FIG. 1A, can be formed on the 
extension member 12 to alloW the extension member 12 to be 
frangibly separated from the receiver member 16. The fran 
gible portion can be formed at various locations along the 
extension member 12, but in an exemplary embodiment the 
frangible portion 18 is located adjacent to the distal end 12b of 
the extension member 12. The frangible portion 18 can be 
adapted to break When a predetermined force is applied 
thereto thereby alloWing at least a portion of the extension 
member 12 to be separated from the receiver member 16. A 
variety of techniques can be used to form a frangible portion 
18. For example, in one embodiment shoWn in FIGS. 1A-1B, 
the frangible portion 18 can be formed by a reduced diameter 
region or thinned region of material formed betWeen the 
extension member 12 and the receiver member 16. Other 
con?gurations for the frangible portion 18 can include Web 
bing, an annular grooved formed in an outer or inner surface 
of the extension member 12, or other techniques knoWn in the 
art. A variety of materials, including both plastics and metals, 
can be used for the frangible portion 18, and the frangible 
portion 18 need not be made from the same material used for 
the anchor 14 or extension member 12. By Way of non 
limiting example, the anchor 14 can be made from a metallic 
material, such as stainless steel, and the frangible portion 18 
and extension member 12 can be formed from a plastic. Such 
a con?guration alloWs the extension member 12 and frangible 
portion 18 to act as insulators during neuromonitoring. In use, 
the frangible portion 18 can provide a Weak spot in the exten 
sion member 12 to alloW the extension member 12 to be 
separated from the receiver member 1 6 When a predetermined 
force is applied thereto. 
[0048] Several techniques can be used to apply the prede 
termined force to the frangible portion 18 of the extension 
member 12. For example, a removal tool 20 can be inserted 
through a lumen 17 of the percutaneous access device 12 or 
extension member 12 and it can be actuated to apply a radially 
directed force to an inner surface 180 of the extension mem 
ber 12 to break the extension member 12 aWay from the spinal 
anchor 14. A variety of con?gurations are available for the 
removal tool 20. FIG. 2A illustrates one exemplary removal 
tool 20 that generally includes an elongate member 22 having 












