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ACCESS CANNULA ASSEMBLY WITH A STYLET

THAT INCLUDES A FLEXIBLE LOCK ARM

Field Of The Invention
[0001] This invention relates generally to an access
cannula assembly that includes both an access cannula and a
stylet. The assembly of this invention further includes a
lock assembly that holds the stylet to the cannula when
these two components are subjected to different forces and

that is able to gquickly unlock the stylet from the cannula.

Background Of The Invention
[0002] An access cannula assembly, as implied by its
name, is a medical/surgical tool used to form a portal into
ftissue within the patient. It is typically desirable form
this portal so a procedure can be formed on the tissue
adjacent the distal end of the portal. For example, one
type of procedure for which it is desirable to form such a
portal is biopsy procedure. In a biopsy procedure, once the
portal is formed, a biopsy instrument is inserted in the
portal. This biopsy instrument is used to retrieve a sample
of the tissue. The retrieved tissue is then studied to
determine the pathology of the tissue in the patient.
Another type of procedure in which it is desirable to form a
portal into a patient is a vertebroplasty procedure. A
vertbroplasty procedure is a procedure that is performed on
a fractured vertebral body. In this procedure, the access
cannula is used to define a portal or passageway into a
fractured vertebral body. Once the portal is formed, a
stabilizing cement is introduces through the portal into the
vertebral body. The cement, upon hardening, holds the
fractured sections of the vertebra together. The holding
together of these portions of the vertebra stabilizes the

fracture to reduce the pain resulting from the fracture.
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[0003] Some access cannula assemblies are designed

specifically to create an opening into hard tissue, bone.
This type of assembly typically includes two basic
components: the actual cannula; and a stylet. The cannula
is the tube like structure. The lumen or bore that extends
through the cannula functions as the portal to the tissue
for which access is required to perform the intended medical
or surgical procedure. The stylet is often a solid rod.
During the insertion of the access cannula assembly into the
bone, the stylet is removably disposed in the cannula bore.
The stylet is further formed to have a pointed tip. More
particularly, the tip has a geometry that facilitates the
driving of the stylet through the bone. The components
forming an access cannula assembly are further formed so
that when the stylet is seated in the cannula, the tip
typically extends distally forward of the end of the
cannula. Both the access cannula and tip are formed with
handles. The handles facilitate the grasping of these
components.

[0004] An access cannula assembly used to form a portal
into bone into is typically driven into the bone and
overlying soft tissue with an axial force that is applied
against at least one of the cannula handle or the stylet
handle. During this process the tip of the stylet functions
as a drill bit or wedge that separates the tissue so the
cannula can advance. The shaft of the stylet provides
mechanical strength to the assembly so the cannula does not
collapse under exposure to an axial load.

[0005] This force used to insert the assembly may be the
simple manual force applied with the palm of the hand. 1In a
variation on this technique, the assembly is both pushed
against the bone and rotated. The rotation causes the
stylet tip to drill into the tissue. Alternatively, a
practitioner may use a mallet like device to drive the

assembly into the bone.
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[0006] Regardless of the method used to drive the access

cannula into the bone, the stylet, more typically, the tip,
is subjected to a greater resistive force than the resistive
force to which the cannula is exposed. In response to the
uneven application of these forces, the stylet tip can start
to retract proximally such that the tip retracts into the
cannula bore. If this event occurs, to continue the
insertion process, there is a need to momentarily provide an
additional quantum of force to the stylet and only the
stylet in order to drive the tip forward of the cannula.
Having to add this sub-step to the insertion process can
increase the overall time it takes to perform the insertion
process. Moreover, having to interrupt the insertion
process to have to so reset the position of the stylet
relative to the access cannula can interrupt the flow of the
insertion process.

[0007] To minimize, if not eliminate, the instances of
having to so reset the position of the stylet relative to
the cannula, an access cannula assembly typically includes a
lock assembly that releasably holds the stylet to the
cannula. A lock assembly often consists of providing either
the stylet handle or the cannula handle with one or more
tabs. The other of the cannula handle or stylet handle with
one or more voilds for removably receiving the tabs. The
components are designed so there is an interference fit
between the tabs and void-defining features of the
complementary handle. During the process of inserting the
access cannula into the bone, the interference fit hold the
tabs in the complementary voids. The tab-in-void seating is
designed to reduce the likelihood that, as force is applied
to either the cannula or the stylet, these components move
independently from each other. Once the access cannula is
at the desired location, the lock assembly is released.

This allows the stylet to be withdrawn from the access

cannula. The cannula bore is then clear to receive the next
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instrument or compound the practitioner wants to introduce

into the site to which the cannula is directed.

[0008] Lock assemblies integral with many access cannula
assemblies work reasonably well under many circumstances.
However, in some situations, known cannula assembly lock
assemblies may have a less than desirable performance. For
example, one known cannula assembly has tabs that project
radially outwardly from the handle integral with the stylet.
These tabs extend into slots formed in the cannula handle.
This type of lock can have a less than desired performance
when the access cannula assembly with which the assembly is
integral is twisted into bone. During this type of
insertion process, as a result of the stylet being subjected
to more resistive torque than the interference fit holding
the tabs, the cannula handle may rotate free of the stylet
lock tabs. Further, once the access cannula is positioned
at the target location, the stylet tip may be firmly
embedded in the adjacent bone. To free the stylet it is
necessary to apply a twisting force, a torque, to the
stylet. This force must be sufficient to overcome the both
the resistance of the interference fit and the resistance of
the bone. This type of access cannula presents a stylet
handle that has a relative small area to the practitioner.
This small sized handle can make it difficult to exert the
necessary removal torque.

[0009] In a variation of this type of access cannula, the
smaller diameter stylet handle is simply threaded to the
larger sized access cannula. Again, during a twisting
insertion process, due to the resistance of the bone
overcoming the interference of the interference fit, the
lock can disengage. This type of access cannula also has
the disadvantage of the above described tab-in-void space
lock. The relatively small size of the stylet handle can
make it difficult to correctly apply the force required to

disengage the lock and withdraw the stylet.
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[00010] Another known cannula assembly includes a stylet

with a handle that extends over the cannula handle. Lock
tabs integral with the stylet handle project downwardly from
this handle. These lock tabs extend into underlying slots
formed in the cannula handle. During the twisting in of a
cannula assembly with type of lock, care must be taken to
rotate both handles simultanecusly. If the cannula and
stylet are not rotated simultaneously, the rotation of the
stylet relative to the cannula can result in the unintended
disengagement of the lock.

[00011] Access cannula assembles with locks designed to
substantially eliminate the likelihood of unintended
disengagement are available. The lock integral with this
type of access cannula assembly often include a latch
component that is flexible. A disadvantage of the known
version of this type of assembly is that, to withdraw the
stylet, it is necessary to first retract the stylet
proximally. During a procedure debris, such as bone dust,
can become entrained in the narrow space between the stylet
and the inner wall of the cannula. These debris can impede
the proximal withdrawal of the stylet.

[00012] Further, sometimes the tip of the stylet may be
embedded in bone. One relatively easy means to free the tip
from the bone is to rotate the stylet to break up the bone
around the tip. However, since to withdraw the stylet of
the above-described assembly, it is necessary to first
displace the stylet longitudinally, it may not be possible
to so rotate the stylet. This can make it difficult to free
the tip from the bone.

Summary Of The Invention
[00013] This invention is related to a new and useful
access cannula assembly for creating a portal to

subcutaneous tissue. The access cannula assembly of this
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invention is especially useful for creating a portal into

hard tissue such as bone.

[00014] The assembly of this invention includes an access
cannula, a stylet and a lock that releasably holds the
stylet to the cannula. The lock holds the stylet to the
cannula when the bone exposes the stylet to a high resistive
force. This resistive force i1s applied either axially, along
the longitudinal axis of the cannula and/or rotationally,
around the longitudinal axis of the cannula. The lock of
the access cannula of this invention is further designed so
that, once the access cannula is at the target location, the
lock is relatively easy to move to the disengaged state.
Once the lock is disengaged, the lock facilitates the
relatively easy retraction of the stylet out of the cannula.
[00015] The access cannula of this invention includes a
lock that has an arm that extends radially outwardly from
the handle integral with the stylet. One end of the arm is
flexibly attached to the stylet handle. The opposed end of
the arm, the free end of the arm, is positioned such that
the practitioner can press this end of the arm so as to flex
the arm relative to the rest of the stylet handle. The
cannula handle and arm integral with the stylet handle have
complementary features. These features are constructed so
that when the stylet handle arm is in the normal unflexed
state, the surfaces engage. The engagement of these
surfaces holds the stylet to the cannula so these components
move as a single unit.

[00016] In many versions of this invention, the arm is
formed to have at least two segments that are angled
relative to each other. In some versions of the invention,
the arm has three segments. A first segment is attached to
the stylet handle, a second segment is arranged to engage
the cannula handle. A third segment is the segment that is

manually pressed to cause the flexure of the arm. The
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second segment of the arm is able to flex relative to the

first segment of the arm.

[00017] In some versions of the invention, the arm is
provided with a tab that projects outwardly from a surface
of the arm. The tab seats in a complementary slot formed in
the cannula handle. The arm tab and slot-defining surface
of the cannula handle are the complementary features of the
cannula and stylet that engage to hold the stylet to the
handle.

[00018] The lock may include other complementary
components that hold the stylet to the cannula. In some
versions of the invention, the cannula handle is provided
with a stop. The stop is located adjacent the stylet arm.
The stop 1s positioned so that if the stylet undergoes
unintended rotation relative to the cannula, the arm abuts
the stop. The abutment of the arm against the stop prevents
movement of the arm relative to the rest of the stylet
handle that could result in unintended disengagement of the
lock.

[00019] When it is time to remove the stylet from the
cannula, the practitioner presses a finger or thumb against
the stylet handle and the other of the finger or thumb of
the same hand against the stylet handle arm. Owing to the
stylet handle arm being spaced from rotational axis of the
stylet, the practitioner, using this digit force alone
applies torque to the stylet arm. This torques is
sufficient to both flex the arm so as to cause the
disengagement of the lock and to, in opposition of the
resistive torque acting against the stylet tip, rotate the
stylet. This disengagement of the lock followed rapidly by
the rotation of the stylet facilitates the quick removal of

the stylet from the cannula.
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Brief Description Of The Drawings

[00020] The invention is pointed out with particularity in
the claims. The above and further features and benefits of
this invention are understood from the following Detailed
Description taken in conjunction with the accompanying
drawings in which:

[00021] Figure 1 is a perspective view of the access
cannula of this invention;

[00022] Figure 2 is an exploded view of how the stylet is
seated in the cannula;

[00023] Figure 3 is a perspective view of one side of the
cannula handle;

[00024] Figure 4 is a perspective view of the opposed side
of the cannula handle;

[00025] Figure 5 is a perspective view of the top of the
cannula handle;

[00026] Figure 6 is a top plan view of the stylet handle;
[00027] Figure 7 is a side plan view of the assembly when
the stylet is seated in the cannula; and

[00028] Figure 8 is a top plan view of the cannula and
stylet of the assembly of this invention when the lock is in

the engaged state.

Detailed Description
[00029] An access cannula assembly 30 of this invention is
now generally described by reference to Figures 1 and 2.
Assembly 30 includes a cannula 32 and a stylet 110. The
stylet 110 is removably inserted in the cannula 32. A lock
assembly, the components of which are discussed below,
removably holds the stylet 110 in the cannula 32 so the two
components, when locked together, are a single piece
assembly.
[00030] Cannula 32 includes a tube like cannula body 34.
Body 34 defines an axially extending bore 36, seen in

phantom in Figure 3. A handle 40, best seen in Figures 2-5,
8
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extends around and above the proximal end of cannula

body 34. (“Proximal” is understood to mean towards the
practitioner using the assembly 30; away from the site to
which the assembly is applied. “Distal” is understood to
mean away from the practitioner, towards the site to which
the assembly 30 is applied.) Handle 40 has a cylindrical
neck 42 that forms the distal end of the handle. Above
neck 42, handle 40 is formed to have cylindrical core 44.
Core 44 has an outer diameter greater than that of neck 42.
The distal end of the cannula body 34 is contained with the
handle neck 42 and core 44. 1In the illustrated version of
the invention a triangular shaped icon 46 is formed with the
core 44 and extends outwardly from one side of the core.
Handle 40 is formed so that the apex of icon 46 points
downwardly, towards the distal end of the cannula body 34.
[00031] Cannula handle 40 is further formed to have a
rectangular plate 50 that is disposed above core 44.

Plate 50 lies in a plane that is perpendicular to the
proximal to distal longitudinal axis through the core 44.
While the plate 50 is integral with the core 44, the plate
is not symmetrically arranged around the proximal-to-distal
longitudinal axis through the core. On one side of core 44,
plate 50 extends further away from the longitudinal axis of
the core than on the opposed side. Plate 50 is formed with
an opening 52 that is centered on the longitudinal axis of
core 44. Opening 52 leads into the core 44 and, more
particularly, into the open end of the cannula body 34
disposed in the core. Cannula handle 40 is further formed
to have a stop 54 that projects upwardly from the proximally
directed face of plate 50. Stop 54 projects upwardly from
the section of the plate that extends furthers away from the
core. The stop 54 is located adjacent a side edge of the
plate. Stop 54 is generally in the shape of a truncated
triangle. The base of stop 54 extends upwardly from the

edge of plate 50. The opposed apex of the stop is directed
9
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to the opposed edge of the plate 50. Stop 54 is also formed

to have a face 55 that cuts off one vertex of the stop.
Cannula handle 40 is formed so that face 55 is directed away
from the center axis of handle core 44. One of the faces of
the stop 54, face 53, that give the stop the generally
triangular appearance, angles away from face 55 towards
plate opening 52.

[00032] The cannula handle 40 is further formed to have
two diametrically opposed arms 56 and 74. Arms 56 and 74
extend outwardly from the core 44. FEach arm 56 and 74 has a
lower section, sections 58 and 76, respectively. Arm
sections 58 and 76 extend outwardly from the distal section
of core 44. Each arm section 58 and 76 has a profile with a
wave shape designed to accommodate the proximal phalanx of a
finger. Arm sections 58 and 76 are essentially identical in
shape. A middle section, sections 60 and 78, respectively,
extends proximally upward from the free end of each arm
distal section 58 and 76. Arm middle sections 60 and 78 are
essentially identical in shape. A proximal section 62
extends upwardly and inward from middle section 60 of

arm 56. The proximal section 62 extends towards and above
the end of plate 50 located closest to core 44. A web 64
extends downwardly from the end of arm proximal section 62
to the adjacent end of plate 50. Web 64 has a curved

face 65. The center of the curvature of face 65 is the
extension of the longitudinal axis through the core 44.
Handle 40 is further formed so that web 64 is formed to
define a closed end notch 66. Notch 66 is located
immediately above plate 50. The notch 66 has an opening
adjacent one side of the plate. Notch 66 only extends
partially through the web. Seen only in Figure 3 is the
surface 68 internal to the web perpendicular that extends
inwardly from web face 65 and perpendicular to plate 50 that
defines the closed end of notch 66 disposed in the web 64.

10
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[00033] Arm 74 includes a proximal section 80 that extends

upwardly and inwardly from the proximal end of arm middle
section 78. Arm proximal section 80 extends towards and
terminates above the end of plate 50 spaced from core 44. A
web 84 extends between the arm proximal section 80 and the
underlying end of plate 50. Web 84 has a face 86 only the
edge of which is identified in Figure 5. Web face 86 is
opposed to web face 65. Handle 40 is formed so that web 84
has a closed end notch 88. Notch 88 opens from the side of
the handle opposite the side from which notch 66 opens.
Relative to the longitudinal to distal axis through the
core, notch 88 has a longer angular length than notch 66.
Adjacent the open end of the notch web 84 is formed with a
tapered surface 90 that defines the open end of notch 88.
As a consequence of the presence of surface 90, the top to
bottom height of notch 88 adjacent the opening of the notch
is slightly greater than the height of the notch inward of
this opening. Web 84 is formed to have a slot 92 that also
extends inwardly from web face 86. Slot 92 has a major axis
that is perpendicular to the major axis of notch 88. The
web 84 1s formed so that slot 92 extends upwardly from the
closed end of notch 88 to the proximally directed end of
web 84. Notch 88 and slot 92 thus collectively define an
opening that extends the entire proximal to distal length
along web face 86. The handle 40 is further formed such
that the interior surface 94 of the handle that defines the
side of slot 92 closest to core 44 is located on a plane
that is not parallel to the end-to-end longitudinal planes
along the plate 50. The edge of surface 94 is identified in
Figure 5. 1Instead, handle 44 is formed so that as

surface 94 extends inwardly from web face 86, the surface
extends towards the longitudinal plane through the plate
that intersects the proximal-to-distal longitudinal axis

through the core 44.

11
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[00034] Cannula handle 40 is further formed to have

fitting 98. Fitting 98 extends upwardly from core 44. The
fitting 98 extends outwardly from plate opening 52.

Fitting 98 is dimensioned to receive a coupling associated
with a complementary conduit (conduit and conduit fitting
not illustrated). The fitting 98 opens into the bore 36
internal to the cannula body 34. Fitting 98 is provided so
that, after the cannula 32 is positioned, a practitioner can
attach the conduit to the fitting. This facilitates the
injection of therapeutic and diagnostic agents through the
cannula bore 36 into the tissue adjacent the open end of the
cannula 32.

[00035] Stylet 110, now described by reference to Figures
1, 2 and 6, includes a cylindrically shaped shaft 114 as
seen in Figure 2. Shaft 114 is dimensioned to seat in the
bore (36) internal to the cannula tube 34. At the distal
end, shaft 114 is shaped to have a pointed tip 112. In many
versions of the invention tip 112 has a geometry that
facilitates using the tip piercing and penetrating both soft
and hard tissue. The geometry of tip 112 is not part of the
present invention.

[00036] A handle 120 is disposed over the proximal end of
the shaft 114. Handle 120 has a head 122 that is generally
cylindrical in shape. Head 122 is coaxial with stylet

shaft 114. Head 122 has a diameter greater than that of
shaft 114. More particularly, the components forming
assembly 30 are designed so that that when stylet 110 is
seated in cannula 32, the outer surface of handle head 120
has at least some clearance between the adjacent curved

face 65 of cannula handle 40.

[00037] In the depicted version of the invention, handle
head 122 has a diameter that is approximately 1 to 2 mm
greater than the width across plate 50 integral with the
cannula handle. When stylet 110 is seated in the

cannula 32, stylet handle head 122 extends a short distance
12
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outwardly from the underlying plate 50 integral with the

cannula handle 40.

[00038] The stylet handle 120 is further formed to have a
shoulder 123. Shoulder 123 projects outwardly from one
section of handle 120. More particularly, the assembly 30
is constructed so that when the stylet 110 is seated in the
cannula 32, one side of shoulder 123 is essentially coplanar
with the side edge of the underlying plate 50 integral with
the cannula handle 40.

[00039] An arm 124, also part stylet handle 120, extends
away from shoulder 123. Arm 124 has three sections. A
first section, base 126, extends outwardly from the proximal
directed face of the shoulder 123. More particularly, the
base 126 extends outwardly from the side of the shoulder
that is essentially coplanar with the side edge of plate 50.
In the illustrated version of the invention, handle 120 is
formed to define a gap 128 that extends between a concealed
face of arm base 126 and an adjacent section of the shoulder
123. The second section of the arm is intermediate

section 130. Intermediate section 130 extends
perpendicularly from the free end of the base 126. The
third section of arm 124 is the outer section, section 138.
Arm outer section 138 extends perpendicularly from the
intermediate section back towards handle head 122. Arm base
and outer sections 126 and 138, respectively, are thus
approximately to each other.

[00040] Two tabs extend outwardly from the outer surface
of arm intermediate section 130. A first tab, tab 132, is
rectangular in shape and extends outwardly from immediately
above the bottom surface of the arm 124. The bottom surface
of arm 124 is understood to be the surface of the arm that
faces plate 50. Tab 132 is dimensioned to slidably move in
notch 88 formed in web 84. The second tab, tab 134,
intersects tab 132. Tab 134 is located adjacent the bend

between arm intermediate section 130 and outer section 138.
13
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More particularly, tab 134 is located so that when tab 132

is located adjacent the surface internal to web 84 that
defines the closed end of notch 88, tab 134 is seated in
slot 92. Stylet handle 120 is further formed so that the
while the tab 134 extends outwardly from arm intermediate
section 130 the plane along which the tab 134 so extends is
not perpendicular to the adjacent surface of the arm
intermediate section. More particular, the plane along
which tab 134 extends outwardly is angled such that, as the
tab extends outwardly, the tab extends toward the end of the
intermediate section 130 attached to the base section 128,
[00041] Stylet handle 120 is formed with a third tab,

tab 144. Tab 144 projects outwardly from above the base of
handle head 122. The base of the handle head 122 is
understood to be the surface of the head disposed against
cannula handle plate 50. Tab 144 is positioned so as to be
arcuately closer to the arm outer section 138 than the
section of shoulder 123 from which arm base 126 extends. In
some versions of the invention, stylet handle 120 is further
formed so that, as seen in Figure 6, tabs 132 and 144 have
end faces that are both coplanar and are within 2 mm if not
the proximal-to-distal longitudinal through the shaft. The
stylet handle 120 is shaped so that tab 144 is able to
rotate into notch 66 formed in the cannula handle 40.

[00042] An icon 148 extends outwardly from handle

head 122. Stylet icon 148 is formed on head 122 so that
when the stylet 110 is locked to cannula 32, stylet icon 146
is aligned with cannula icon 46. In some versions of the
invention icon 148 may also facilitate alignment of the
stylet tip 112 with the tissue into which the tip is to be
inserted.

[00043] Cannula assembly 30 of this invention is readied
for use by inserting the stylet 110 in the cannula 32.
Stylet shaft 114 is inserted through cannula fitting 98 and

core 44 into the bore 36 internal to cannula body 34. Owing
14
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to the dimensioning of the components forming assembly 30,

stylet tip 112 extends distally forward of the distal end of
the cannula body 34. During this process, stylet handle 120
has a rotational orientation relative to cannula handle 40
that is counterclockwise to the orientation of these two
components as seen in Figure 8.

[00044] Stylet 110 is locked to cannula 32 by rotating the
stylet so stylet handle 120 has the rotational orientation
relative to the cannula handle as seen in Figure 8. More
particularly, stylet handle 120 is rotated clockwise, in the
direction of arrow 154 of Figure 8. As a result of this
rotation of the handle 120, the free end of arm outer
section 138 rotates against the adjacent angled surface 53
of stop 54. The abutment of the arm outer section 138
against stop surface 53 results in the arm middle

section 130 being pushed towards web face 86. This results
in the stylet handle tab 134 being pushed into the cannula
handle slot 92. Simultaneously, the rotation of stylet
handle 120 rotates tab 132 into cannula handle notch 88 as
seen in Figure 7. Also, stylet tab 144 is rotated in
cannula handle notch 66 as seen in Figure 2. Once stylet is
so rotated, the stylet is locked to the cannula 32.

[00045] Assembly 30 is inserted into the patient to
establish a portal to the tissue on which the procedure is
to be performed. The practitioner uses conventional means
to insert the assembly 30. These include the application of
simple hand force along the axis of cannula body 34 or the
application of hand force while rotating the assembly so the
tip 112 rotates. Alternatively, the practitioner may use a
mallet like device to apply the force needed to advance the
assembly towards the tissue.

[00046] Regardless of how the force is applied to the
assembly 30, the cannula and stylet are often exposed to
different resistive forces. For example, when an axial

force is applied to the assembly, the stylet may be exposed
15
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to a resistive force greater than that to which the cannula

is exposed. When the assembly 30 is in this state, the
stylet 110 tends to resist advancement more than the cannula
resists advancement. Should this event occur, stylet

tab 132 abuts the inner surface of the cannula handle that
defines the proximal end of notch 88. Simultaneously,
stylet tab 144 abuts the inner surface of the cannula handle
that defines the proximal side of notch 66. As a result of
these tabs-against-surfaces abutment, the stylet shaft 114
is blocked from retracting distally out of cannula body 34.
Stylet 110 is forced into advancing in unison with the
cannula 32.

[00047] It should thus be appreciated that stylet tabs 132
and 144 and the complementary notch-defining portions of the
cannula serve as components of the lock assembly of the
cannula of this invention.

[00048] As mentioned above, during the advancement
process, the practitioner may want to rotate the

assembly 30. This rotation is performed to use tip 112 as
drill bit for removing the tissue that impedes the
advancement of the assembly. The practitioner by grasping
the cannula handle 40 is able to rotate the tip
counterclockwise as represented by curved arrow 152 in
Figure 8. When the assembly is so rotated, since the stylet
is subjected to more torsional resistance than the cannula,
the rotation of the stylet can start to lag the rotation of
the cannula. When this event occurs, tab 132 abuts the
surface internal to web 84 that defines the end of notch 88.
Simultaneously, tab 144 abuts surface 68 internal to cannula
handle web 64. These tabs-against-surfaces abutments force
the stylet to rotating in unison with the cannula.

[00049] The practitioner may also rotate assembly 30
clockwise, in the direction of arrow 154 of Figure 8.

Again, owing to different torsional loading, the stylet 110

may start to lag the rotation of the cannula 32. When this
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event occurs, surface 924 internal to cannula handle web 84

presses against stylet handle tab 134. This action may
start to force tab 134 out of slot 92. Should this event
start to occur, arm outer section 138, will be displaced.
More particularly, the arm outer section will start to move
towards handle head 122. The movement of the arm outer
section 138 is blocked by the abutment of the arm outer
section against surface 55 of stop 54 integral with cannula
handle 40. Since the arm 124 is blocked from movement,

tab 134 likewise does not retract out of slot 92. This
means the clockwise rotation of the cannula handle 40 forces
the stylet into the same rotation. Thus, regardless the
direction in which force is applied to the cannula handle,
the lock assembly of this invention holds the stylet to the
cannula so the two components rotate in unison.

[00050] Tab 134 and the complementary notch 92 defining
portion of the cannula handle 40 thus functions as
complementary components of the lock assembly of cannula
assembly 30. Again, stop 54 prevents unintended movement of
the flexible arm. Accordingly the stop 54 and the portion
of the arm that abuts the stop are also complementary
components of the lock assembly.

[00051] Once the cannula is in the positioned required to
continue the procedure, it is necessary to withdraw the
stylet 110. The lock assembly is unlatched by applying
finger force to the outer face of the arm outer section 138.
This finger force causes the arm to the pivot where the
intermediate section 130 bends away from base 126. The
location where this finger force is applied is in terms of
distance 1s spaced more than 5 mm and typically at least

8 mm away from the axis of flexure. This means the torque
applied to the arm intermediate section to induce this
flexure 1s greater than if the same amount of linear force
was applied closer to this flexure axis. Thus, finger tip

force enough is sufficient to cause the desired flexure of
17
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arm 124. As a consequence of the flexure of the arm

intermediate and outer sections 130 and 138, respectively,
the free end of the outer section rotates past stop 54.
(Counterclockwise in Figure 8.) Stop 54 thus does not pose
an obstacle to the flexure of the arm 124. As a result of
the continued flexure of the arm, tab 134 rotates out

slot 92.

[00052] Once tab 134 is clear of slot 92, the continued
application of finger force against the arm outer

section 138 is transferred from the arm 124 and shoulder 123
to head 122. The force causes the head 122, and, by
extension, stylet shaft 114 to rotate. The force applied to
the stylet shaft is typically sufficient to break the

tip 112 free of the bone in which the tip is embedded. This
force is also typically sufficient to break loose tissue
that may be disposed between the shaft 114 and the wall
internal to the cannula. This tissue, which often consists
of bone fragments, 1f not broken free from between the shaft
and cannula, can impede the withdrawal of the shaft from the
cannula. Once the tip is freed from the bone, it is a
simple matter to withdraw the stylet from the cannula 32.
Cannula bore 36 then functions as the portal through which
the tissue adjacent the distal end of the cannula can be
accessed.

[00053] A further feature of this invention is that the
surface of the arm outer section 138 against which finger
force is applied is typically at least 1.2 cm and, more
preferably, at least 1.5 cm away from the longitudinal axis
that extends through stylet shaft 114 and head 122. This
means the torque developed when a finger is pressed against
arm 124 is more than is developed when the same amount of
finger force 1s applied to the head. (When finger force is
applied to the head, the force is applied at a location
typically 1 cm or less from the longitudinal axis.)

Relative to applying finger force to the head, this means
18
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that when this invention is used, for the same amount of

finger force, more force is transferred through the

shaft 114 to the tip 112. This means more force is
available to break the tip 112 out of the bone in which the
tip is embedded.

[00054] It should likewise be understood that the
torsional force applied to the stylet to break the tip away
from the bone is typically not transferred to the cannula
body 36. The essential elimination of this force transfer
results in a like elimination that this force transfer can
result in the unintended dislocation of the cannula body
from the position in which was inserted by the practitioner.
[00055] The above is directed to a specific version of the
invention. Alternative versions of the invention may have
features different from what has been described.

[00056] For example, the structure of the lock assembly
may be different from what has been described. Thus, the
lock assembly of this invention may not always have a
flexible arm with three sections wherein the adjacent
sections of the arm are angled from each other. 1In some
versions of the invention, the arm may be a single piece
planar structure or only have two sections that are angled
from each other. Similarly, in some versions of the
invention the arm may have four or more sections that are
angled from each other. Likewise, the arm not always have
one or more planar sections. In some versions of the
invention, the arm may be circular or spiral in shape.
Likewise, in some versions of the invention, the arm may
extend directly from the head of the stylet handle. 1In
these versions of the invention, it may not be necessary to
provide the stylet with a component similar to shoulder 123.
[00057] Likewise, there is no requirement that, in all
versions of the invention, the moveable component of the

lock assembly, the arm, be attached to the stylet. In an
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alternative version of the invention, the arm may be

flexibly attached to a static portion of the cannula.

[00058] Further, in some versions of the invention, it may
not be necessary to provide a stop that blocks unintended
flexure of the arm.

[00059] In some versions of the invention two arms may
extend outwardly from the head 122 of the stylet handle.
Both arms may be flexibly attached to the head. Fach arm
may have its own lock feature for engaging the cannula
handle so as to prevent rotation of the stylet. To free the
stylet from the cannula, it is necessary to flex both arms
in order to disengage each arm lock feature from the
complementary lock feature integral with the cannula handle.
[00060] The structure of the cannula and stylet may
different from what has been described. In this regard it
would typically be the structure of the stylet that would be
different from the described version of the invention.
Specifically, there is no requirement that in all versions
of the invention the stylet shaft be a solid rod. 1In
alternative versions of the invention the stylet shaft may
have features that make it possible to perform a procedure
other than penetrate tissue with the shaft. For example,
the shaft may have a bore. This bore would function as a
conduit through which an instrument or an agent could be
introduced into the tissue adjacent the distal end of the
assembly 30. Alternatively, the stylet could be provided
with a retractable blade. 1In these versions of the
invention, when the distal end of the assembly is located at
the site at which the procedure is to be performed the blade
is extended away from the shaft and the assembly is rotated.
The rotation of the blade serves to create a cavity in the
tissue in which the assembly 30 is inserted. 1In these
versions of the invention, integral with the cannula body
are features or components that facilitate the selective

extension and retraction of the blade.
20



WO 2016/172335 PCT/US2016/028635
[00061] The shapes of the components may likewise be

different from what has been described. Thus in some
versions of the invention the stop may be in the form a
rectangle, or a circular pin. The complementary locking
features on the arm and cannula head that when engaged,
prevent the rotation of the rotation of the stylet to a
cannula may vary from the disclosed tab-in-slot assembly.
These features could for example be a pin-in-bore or consist
of a two sets of interlocking teeth. In some versions of
the invention the locking unit may prevent the rotation of
the stylet in both the clockwise and counterclockwise
directions relative to the cannula.

[00062] Similarly in versions of the invention where the
arm and cannula locking unit prevents rotation of the stylet
in one direction relative to the cannula a second locking
unit that consists of an assembly other than a tab-in-slot
arrangement may prevent the rotation of the stylet in the
opposed direction relative to the cannula. Likewise locking
units other than the disclosed tab in slot arrangement may
prevent the longitudinal movement of the stylet relative to
the cannula. Thus, the invention may have three locking
units: the first locking unit, the arm and cannula locking
unit that selectively prevents rotation of the stylet
relative to the cannula in a first direction; a second
locking unit that selectively prevents rotation of the
stylet relative to the cannula in a second direction; and a
third locking unit that selectively prevents the
longitudinal displacement of the stylet relative to the
cannula.

[00063] Further, while the described version of the
invention as being used for medical and surgical procedures,
use of the invention is not limited to surgery. For
example, it may be useful to install the lock assembly of
this invention to other multi-component devices where it is

desirable to releasably lock two components together so
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that, 1f the locked components are exposed to very different

axial or torsional forces, the components remain fixed
together.

[00064] Accordingly, it is an object of the appended
claims to cover all such variations and modifications the

cover the true scope and spirit of this invention.
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What is claimed is:

1. A cannula assembly (30), said assembly including:

a cannula (32), the cannula including a tube (34) with
a bore (38), the tube having opposed proximal and distal
ends and a handle (40) attached to the proximal end of the
tube;

a stylet (110), the stylet including a shaft (114)
dimensioned to be received in the bore (36) of the cannula
tube (34), the shaft having opposed proximal and distal ends
and a handle (120) attached to the proximal end of the shaft
so that when the stylet shaft is in the bore of the cannula
tube, the stylet handle (120) is adjacent the cannula
handle (40); and

a lock assembly for releasably connecting the stylet
handle (120) to the cannula handle (40) so that the stylet
handle rotates in unison with the cannula handle

characterized in that,

the lock assembly includes: an arm (124) that extends
from the stylet handle (120) to the cannula handle (40); and
a first locking unit that includes complementary features
(92, 134) on the cannula handle and arm that, when engaged,
block rotation of the stylet handle relative to the cannula
handle and wherein said arm is flexibly attached to the
stylet handle so as to move from a first position in which
the first locking unit features are engaged and a second
position in which the first locking unit features are spaced
from each other to allow the rotation of the stylet handle
relative to the cannula handle and so that the application
of force to said arm to flex said arm to move the first
locking unit locking features out of engagement results in
the subsequent rotation of the stylet handle relative to

sald the cannula handle.
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2. The cannula assembly (30) of Claim 1, wherein said

first locking unit locking features includes:

a first tab (134) that extends outwardly from said
arm (124); and

a slot (92) formed in the cannula handle (40), the slot
dimensioned to receive said first tab (134), said first tab
and said slot collectively shaped so that the seating of
said first tab in slot lock the stylet handle (120) from

rotation.

3. The cannula assembly (30) of Claim 1, or 2,
wherein said lock assembly includes a second locking unit
(66, 88, 132, 144) that, when engaged, prevents the
longitudinal movement the stylet handle (120) relative to
the cannula handle (40).

4. The cannula assembly (30) of Claim 3, wherein said
second locking unit includes at least one second tab (132,
144) that extends from one of the stylet handle (120) or the
cannula handle (40) and a notch (66, 88) formed in the other
of the cannula handle or the stylet handle for receiving

salid second tab.

5. The cannula assembly (30) of Claims 3 or 4,
wherein:

said first locking unit (92, 134) is configured to
block rotation of the stylet handle relative to the cannula
handle when the stylet is rotated in a first direction
relative to the cannula handle; and

said second locking unit (68, 88, 132, 144) is further
configured to block rotation of the stylet handle relative
to the cannula handle when the stylet is rotated in a second
direction opposite the first direction relative to the

cannula handle.

24



WO 2016/172335 PCT/US2016/028635
6. The cannula assembly (30) of Claims 1 or 2,

wherein:

sald first locking unit is configured to block rotation
of the stylet handle relative to the cannula handle when the
stylet is rotated in a first direction relative to the
cannula handle; and

the lock assembly includes a second locking unit (68,
88, 132, 144) that extends between the cannula handle (40)
and the stylet handle (120) that is configured to block
rotation of the stylet handle relative to the cannula handle
when the stylet is rotated in a second direction opposite

the first direction relative to the cannula handle.

7. The cannula assembly (30) of any one of Claims 1
to 6, wherein:

salid arm (120) has an outer end that is located distal
to where said arm is attached to said stylet handle or said
cannula handle;

the first locking unit feature (134) integral with said
arm is located inwardly of the outer end of said arm; and

the cannula (120) is formed with a stop (54), said stop
positioned to block movement of outer end of said arm so as

to block flexure of said arm.

8. The cannula assembly (30) of Claim 7, wherein:
the outer end of said arm (124) is part of an outer
section (138) of arm, the outer section of said arm being
angled relative to an inner section (136) of said arm; and
the first locking unit feature (134) integral with said arm

is integral with the inner section of said arm.
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9. The cannula assembly (30) of any one of Claims 1

to 8, wherein:

sald arm (124) is formed with an intermediate
section (130) and an outer section (138) that is angled
relative to the intermediate section; and

the first locking unit feature (134) integral with said
arm is integral with the intermediate section (130) of said

arm.

10. The cannula assembly (30) of Claim 9, wherein:

said stylet handle is formed with a head (122);

sald arm (124) includes a base (126) that extends
outwardly from the stylet head (122), and said arm
intermediate section extends outwardly from and is angled

relative to said base.

11. The cannula assembly (30) of any one of Claims 1
to 10, wherein the shaft (114) of the stylet (110) is a

solid rod.
12. The cannula assembly (30) of any one of Claims 1

to 11, wherein a single said arm (120) extends from the

stylet handle.

26



WO 2016/172335 PCT/US2016/028635

1/5

L Ol




WO 2016/172335 PCT/US2016/028635

2/5




WO 2016/172335 PCT/US2016/028635

3/5

£ Ol

- e
e

9g 1

~ -
o0 £on
[00]
<
1Y
G -
¥ L]
e
r-\si
(]
[o]
o
S
s L@
kS
\ .......--/-}- 5
%_”EE _ ‘ 1
>
(]
()]
Qo

0g



PCT/US2016/028635

WO 2016/172335

4/5

34

62

FIG. 3




PCT/US2016/028635

ael
\ 0e

WO 2016/172335
5/5
® &
™ /
G U N I T S | =
-..%j
S
£
L]
[o2]
~N3
Tl
5 || )
oo .
//\ '
«©2
— [3%]
H (V) >
@ 2 B %

¥9

oGl

172



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2016/028635

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61B17/34 A6IM1/02
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B A61M

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 4 838 282 A (STRASSER ROBERT K [US] ET
AL) 13 June 1989 (1989-06-13)

Y column 5, lines 39-67; figures 1-4 2,4
Y US 2007,/010843 Al (GREEN SCOTT [US]) 2,4
11 January 2007 (2007-01-11)
paragraphs [0065], [0066]; figures
1,3,4,9,11,19-27

1,3,5-12

A US 2010/036381 Al (VANLEEUWEN RYAN [US] ET 1-12
AL) 11 February 2010 (2010-02-11)
paragraph [0089]; figures 2,3,5,6

See patent family annex.

D Further documents are listed in the continuation of Box C.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international

- "X" document of particular relevance; the claimed invention cannot be
filing date

considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

25 May 2016

Date of mailing of the international search report

02/06/2016

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Lee, Ronan

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

2007010843 Al
2010069790 Al

2010036381 Al
2010017377 Al

PCT/US2016/028635
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 4838282 A 13-06-1989  NONE

11-01-2007
18-03-2010

11-02-2010
11-02-2010

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report
	Page 34 - wo-search-report

