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SURGICAL NEEDLE
BACKGROUND

Arthroscopic surgery is a minimally invasive surgical procedure in which
examination and treatment of damage to the interior of a joint is performed using an
arthroscope, a type of endoscope that is inserted into the joint through a small incision. To
access the interior of the joint, the surgeon creates arthroscopic portals and inserts cannulas
through the patient’s skin and through intervening layers of tissue and ligaments. The
surgeon then introduces arthroscopic instruments through these access portals to perform the
surgery. Creating access portals can be extremely challenging for the surgeon.

Creating access portals in hip arthroscopy, especially the first portal can be
problematic. The surgeon carries out the first portal blind under 2D fluoroscopic imaging
with no direct visualization through an arthroscope. Studies show that a majority of
iatrogenic damage is created in the femoral head by the initial blind needle placement. Other
problems arise from some of the hip structures, such as the articular cartilage on the femoral
head, which is quite delicate. The surgeon must be careful when forming the access portal so
as to not to these structures.

The capsule surrounding the hip joint is of particular concern. The capsule is
leather-like being significantly denser and “tougher” than tissue externally surrounding the
capsule. Even with a sharp needle, the surgeon must push relatively hard to pierce the
capsule. However, the capsule is thin so the surgeon risks popping through the capsule,
uncontrollably, and accidently damaging tissue beyond the capsule.

In view of the problems described above, there is a need to minimize the damage
created by blind placement of the needle. More specifically, there is a need to control the
penetration of the periarticular soft tissues and hip capsule by a needle without visual aid.

These needs are addressed by a surgical needle with a movable stylet having a deformable tip.
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The stylet rapidly extends beyond a tip of a bevel of the surgical needle when the surgical
needle does not have tissue pressing against its distal end. For example, the stylet extends just
after the surgical needle exits the capsule but before contacting the femoral head. In case the
stylet contacts the femoral head, accidently, the deformable tip inhibits damage to the femoral
head.

SUMMARY

In one aspect, at least one example described herein provides a surgical needle for
entering a joint space through tissue. The surgical needle includes a hollow body with a
bevel. A periphery of the bevel defines an open area at the bevel. The surgical needle further
includes a stylet movable within the hollow body between an extended position and retracted
position. The stylet includes an elongated body having a distal region and a proximal region.
The elongated body comprises a non-deformable first material. The stylet further includes a
tip formed with the elongated body. The tip extends from the distal region of the elongated
body and terminates at a distal terminus. The stylet further includes a taper extending
between the distal terminus and a point proximal to the distal terminus. At least a portion of
the taper fills in the open area at the bevel when the stylet is in the retracted position. The tip
includes a first portion extending a longitudinal length, distally, from the distal region of the
elongated body and terminating at a distal facing surface. The tip further includes a second
portion extending between the distal facing surface and the distal terminus. The second
portion comprises a deformable second material.

In another example, the surgical needle may further include one or more of the
following, alone or in any combination. The non-deformable first material may be any one
of metal and non-metal. The deformable second material may be reversibly deformable. The
reversibly deformable second material may be an elastomer. In one example, the first portion

and second portion of the tip comprise an elastomeric material.
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A portion of the taper may project, distally, beyond the periphery of the bevel
when the stylet is in the retracted position. Alternatively, the taper may be flush with the
periphery of the bevel when the stylet is in the retracted position. The taper may be at an
acute angle to a longitudinal axis extending between the distal region and the proximal region
of the elongated body.

In some examples, the second portion of the tip includes a proximal facing surface
in contact with the distal facing surface of the first portion of the tip. In other examples, the
distal facing surface of the first portion and the second portion are bonded together with an
adhesive. In still other examples, the second portion is molded over the distal facing surface
of the first portion.

Examples of the surgical needle may further include a needle hub disposed at an
end of the hollow body opposite the bevel and a stylet hub disposed at the proximal region of
the elongated body. The stylet hub and needle hub cooperatively couple the stylet and the
hollow body together.

Other examples of the surgical needle may further include a lumen through the
elongated body. The lumen is opened at the proximal region of the elongated body and
closed at the distal region of the elongated body. The examples further include an outer
surface extending between the proximal region and the distal region of the elongated body,
and a port in the outer surface and adjacent to the tip. The port is in fluid communication
with the lumen which permits joint fluid to flow into the lumen at the distal region of the
elongated body and flow out of the lumen at the proximal region of the elongated body.
Some of the examples further include a needle hub and stylet hub, as described herein. The
needle hub includes an aperture in fluid communication with the lumen at the proximal
region of the elongated body which permits fluid to drain out from the surgical needle.

Alternatively, the stylet hub comprises an aperture in fluid communication with the lumen at
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the proximal region of the elongated body which permits fluid to drain out from the surgical
needle.

An example of thé surgical needle further includes an outer surface extending a
partial length, distally, from the proximal region of elongated body. The outer surface of the
stylet and an inner surface of the hollow body form a fluid conduit. The hollow body further
includes a port in an outer surface of the hollow body and adjacent to the bevel. The port is
in fluid communication with the fluid conduit which permits joint fluid to flow into the fluid
conduit at the distal region of the elongated body and flow out of the fluid conduit at the
proximal region of the elongated body. The outer surface of the stylet may include a flat
formed in the outer surface of the stylet.

Further areas of applicability of the present disclosure will become apparent from
the detailed description provided hereinafter. It should be understood that the detailed
description and specific examples are intended for purposes of illustration only and are not

intended to limit the scope of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, features, and advantages will be apparent from
the following more particular description of the embodiments as illustrated in the
accompanying drawings in which like reference characters refer to the same parts throughout
the different views. The drawings are not necessarily to scale, emphasis instead being placed
upon illustrating the principles, characteristics, and features of the embodiments. In the
drawings:

FIG. 1 is a side view of an example surgical needle having a hollow body and
stylet.

FIG. 2 is a cross-sectional view of the example surgical needle of FIG. 1.
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FIGS. 3A and 3B are views of examples of a curved surgical needle.

FIG. 4 is a side view of an example of the hollow body.

FIG. 5 is a close up view of a bevel at the distal end of the hollow body.

FIG. 6 is a side view of an example of the stylet with a deformable tip.

FIGS. 7A and 7B show an example of the deformable tip when the stylet is in a
extended position and retracted position.

FIGS. 8A-8C are side views of an example of the surgical needle for conducting
fluid from a joint space to outside the patient.

FIGS. 9A-9C are side views of another example of the surgical needle for
conducting fluid from a joint space to outside the patient.

FIG. 10 is a side view of an example of the surgical needle having a stylet tip
projecting away from the bevel when the stylet is in the retracted position.

FIGS. 11A-11C show examples of a resistance reducing member.

FIGS. 12A-12E shows examples of resistance reducing and resistive design.

FIGS. 13A-E are views of a procedure for entering a joint space through tissue

using an example of the surgical needle with an elastomeric tip.

DETAILED DESCRIPTION
The following description of examples is in no way intended to limit the
disclosure, its application, or uses.

FIGS. 1 and 2 show an example surgical needle 100 for creating portals for joint
arthroscopy through which an arthroscopy and/or surgical instruments enter. The surgeon
inserts the surgical needle 100 into, for example, the patient’s hip joint. This can be done
blind without direct visualization by the surgeon. The surgical needle 100 has a distal end

101 that is inserted into the patient and a proximal end 102 that is manipulated by the surgeon
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to move and, rotate the surgical needle 100. The surgical needle 100 has a hollow body 105
and stylet 110 movable within the hollow body 105 (best seen in FIG. 2). As the surgeon
moves the surgical needle 100, the stylet 110 moves between a retracted position, extended
position, and positions in between (described in greater detail below).

FIGS. 3A and 3B show examples of the surgical needle 100 that are curved in shape.
FIG. 4 shows an example of the hollow body 105. The hollow body 105 has a proximal end
106 and distal end 107. Disposed at the proximal end 106 of the hollow body 105 is a needle
hub 120. The needle hub 120 has an opening 125 at an end opposite the hollow body 105.
The opening 125 defines a passageway 127 inside of the needle hub 120 (best seen in FIG.
2). The passageway 127 is in communication with the interior of the hollow body 105. The
passageway 127 and the interior define a continuous volume that is opened at a bevel 115 at
the distal end 101 of the surgical needle 100 and at the opening 125 at the proximal end 102
of the surgical needle 100. In some examples of the surgical needle 100, the opening 125 and
passageway 127 are used to couple the hollow body 105, and stylet 110 together (described in
greater detail below.

FIG. 5 shows an example of the bevel 115 at the distal end 107 of the hollow body
105. The bevel 115 includes at the most distal end, a tip 130 for cutting/penetrating tissue
and at the most proximal end, a heel 135. A periphery of the bevel or “face” 140 extends
between the tip 130 and heel 135. The face 140 supports the tip 130. The face 140 may or
may not be configured to cut/penetrate tissue. Furthermore, a portion of the face 140 may
cut/penetrate tissue while another portion may not. The face 140 defines an open area 141 at
the bevel 115.

With the stylet 110 in the retracted position, the tip 130 is the first to encounter the
tissue and then the face 140. As the surgeon pushes the surgical needle 100 through the

tissue, more of the face 140 encounters the tissue and, the resistance through the tissue
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increases. The surgeon feels this increase in resistance through the surgical needle 100 and
pushes the surgical needle 100 harder.

As the surgeon moves the surgical needle 100 through tissue, the surgeon feels
different levels of resistance. For example, the resistance felt by the surgeon when the
surgical needle 100 enters the tissue is different than the resistance felt by the surgeon when
the surgical needle 100 exits the tissue. In this way, the surgeon can determine the progress
of the surgical needle 100 by the tactile feedback provided (transmitted) by the surgical
needle 100.

FIG. 6 shows an example of the stylet 110 with an elongated body 145 and tip 150.
The elongated body 145 is made from a non-deformable first material, such as metal or non-
metal. An example of the elongated body 145 is made from a plastic suitable for surgical
use. A portion of the tip 150 is made from a deformable second material. In some examples
of the stylet 110, the elongated body 145 and stylet tip 150 are separate components that are
bonded or molded together. In other examples of examples of the stylet 110, the elongated
body 145 and stylet tip 150 are formed together. When the stylet 110 is in the extended
position, the stylet tip 150 is moved distally and inhibits the tip 130 (of FIG. 5) from touching
joint surfaces. In case the stylet tip 150 contacts tissue when it is in the extended position, a
portion of the tip deforms. In turn, the deformation of the tip inhibits damage to the tissue.
FIGS. 7A and 7B show an example of the stylet 110 in the extended position and the
retracted position, respectively. The elongated body 145 has a distal region 146 and a
proximal region 147 (shown in FIG. 6). The tip 150 extends from the distal region 146 of the
elongated body 145 and terminates at a distal terminus 151. A taper 155 extends between
the distal terminus 151 and a point 156 proximal to the distal terminus 151. At least a portion
of the taper 155 fills in the open area 141 at the bevel 115 (of FIG. 5) when the stylet 110 is

in the retracted position.
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The stylet tip 150 includes a first portion 160 and second portion 165. The first
portion 160 extends a longitudinal length, distally, from the distal region 146 of the elongated
body 145 and terminates at a distal facing surface 161. The second portion 165 extends
between the distal terminus 151 and the distal facing surface 161. In the example shown in
FIGS. 7A and 7B, the distal facing surface is planar surface. Other examples of the distal
facing surface include a threaded recess, threaded stud, key, keyway and other structures
suitable for joining the first portion 160 and second portion 165.

In a convenient example of the stylet tip 150, the second portion 165 is made from a
reversibly deformable second material, such as an elastomer or other material with a time
dependent deformation. In another example of the tip 150, the material for the second
portion 165 is selected based on determining a degree (or range) of deformation that inhibits
(or at least minimizes) damage to hard tissue, soft tissue, etc. Further consideration is given
to the suitability of using such a material in surgery (e.g., the ability to be sterilized).

In one example of the stylet tip 150, both the first portion 160 and second portion 165
comprise an elastomeric material. In another example of the tip 150, the first portion 160 is
made from the same non-deformable first material as the elongated body 145. In yet another
example of the tip 150, the first portion 160 is made from a non-deformable material different
from the non-deformable material from which the elongated body 145 is made. In still yet
another example of the tip 150, the choice of material for the first portion 160 depends on a
material chosen for the second portion 165.

In a convenient example, the second portion 165 of the stylet tip 150 is bonded to the
distal facing surface 161 of the first portion 160 with an adhesive or other suitable bonding
agent. In another example, the second portion 165 is molded over the distal facing surface

161 of the first portion 160. In still another example, the second portion 165 is molded over
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the distal facing surface 161 as well as other surface(s) of the first portion 160 that are
adjacent to the distal facing surface 161.

It should be readily apparent that other approaches and techniques for joining the
distal facing surface 161 of the first portion 160 and the second portion 165 are contemplated
by the present disclosure. For example, the second portion 165 includes a proximal facing
surface that is in contact with the distal facing surface 161 of the first portion 160. An
example of a mechanical approach uses female and male threaded parts, or a key and keyway
to join the distal facing surface 161 of the first portion 160 and the second portion 165. In
yet another example, the distal facing surface 161 of the first portion 160 and the second
portion 165 are joined using an insert molding technique.

In some examples of the surgical needle 100, the taper 155 is flush with the periphery
(face) 140 of the bevel 115 when the stylet 110 is in the retracted position, as shown in FIG.
7B. In a convenient example of the surgical needle 100, the taper 155 is at an acute angle “a”
to a longitudinal axis 148 that extends between the distal region 146 and the proximal region
1470f the elongated body 145. In some examples, the angle o and an angle of the bevel 115,
as measured with respect to the longitudinal axis 148, are substantially the same. (As used
herein, the meanings of substantially and generally include their ordinary and customary
meanings as well as being a certain percentage of a stated value e.g., 0.1% and 1%.) FIG. 10
shows another example of the surgical needle 100 in which a portion of the taper 155
projects, distally, a distance “P” beyond the periphery 140 of the bevel 115 when the stylet
110 is in the retracted position. The stylet tips of these examples reduce resistance of the
surgical needle 100 through the tissue, as described in greater detail below.

Continuing with the example shown in FIG. 7A, the distal facing surface 161 of the
first portion 160 is positioned such that it is outside of the hollow body 105, distal of the

bevel 115, when the stylet 110 is in the extended position. In other examples, the distal
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facing surface 161 is positioned more proximally. When the stylet 110 is in the extended
position, the distal facing surface 161 is inside the hollow body 105. In these examples, the
second portion 165 (which may be made from an elastomeric material as described
previously) extends beyond the bevel 115 while the first portion 160 remains sheathed by the
hollow body 105. In some application, it is desirable that the portion of the stylet 110 that is
exposed when the stylet 110 is in the extended position is completely made from an
elastomeric material.

Returning to FIG. 6, a stylet hub 170 is disposed at the proximal end 111 of the stylet
110. The stylet hub 170 together with the opening 125 and passageway 127 of the needle hub
120 serve to couple the stylet 110 and hollow body 105 together (best seen in FIG. 2). The
stylet hub 170 has a geometry (shape, size, length, etc.) suitable for being held in the
surgeon’s palm.

FIGS. 8A-8C show an example of the surgical needle 100 for conducting fluid from a
joint space to an environment outside of the patient. When fluid exits the proximal end of the
surgical needle 100, the surgeon knows that the distal end of the surgical needle 100 is in the
joint space. The stylet 110 has an outer surface 175 extending between the distal region 146
and proximal region 147 of the elongated body 145. The outer surface 175 defines a port 180.
The port 180 is positioned along a length of the outer surface 175, adjacent to the stylet tip 150,
to minimize trauma. Generally, the port 180 is circular in shape (as shown) but could also be
polygonal in shape. The port 180 may further include a chamfer disposed around the port to
further minimize trauma.

The elongated body 145 further includes a fluid conduit (lumen) 185 inside. The fluid
conduit 185 runs a length of the elongated body 145. A distal end of the fluid conduit 185
communicates with the port. When the stylet 110 is in the retracted position (for example

when the surgical needle 100 is being pushed by tissue), the port 180 is covered by the
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hollow body 105. Effectively, the port 180 is closed off and no fluid can enter. When the
stylet 110 is in the extended position (e.g., when the surgical needle 100 exits tissue and
enters joint space), the port 185 is exposed. Fluid from the joint space enters the port 180 and
fluid conduit 185, and eventually exits the surgical needle 100 through a drain at the proximal
end of the fluid conduit 185.

FIG. 8B shows an example of the surgical needle 100 in which the fluid conduit 185
terminates in the stylet hub 170 (as shown) or beyond the stylet hub 170. A proximal end of
the fluid conduit 185 is opened and fluid drains from an opening 186. The port180, fluid
conduit 185, and opening 186 form a passageway from the interior of the joint space to the
environment exterior the patient.

FIG. 8C shows another example of the surgical needle 100 in which the outer surface
175 of the elongated body defines a drain port 187. The drain port 187 is positioned within
the needle hub 120 (e.g., within the passageway of the needle hub 120). The needle hub 120
includes a drain 121. The needle hub drain 121 and drain port 187 are in fluid
communication. The port 180, fluid conduit 185, drain port 187, and needle hub drain 121
form a passageway from the interior of the joint space to the environment exterior the patient.
FIG. 9A and 9B show another example of the surgical needle 100 in which fluid flow enters
the hollow body 105. The hollow body 105 has an outer surface 190 extending between the
bevel 115 at the distal end and the needle hub 120 at the proximal end. The outer surface 190
defines a port 191. The port 191 is positioned along a length of the outer surface 190,
adjacent to bevel 115, to minimize trauma. Generally, the port 191 is circular in shape (as
shown) but could also be polygonal in shape, such as a triangle, square, and rectangle.

The example further includes a fluid conduit 195 formed from the outer surface 175
of the stylet 110 (shown as a flat portion along a length of the stylet 110) and an inner surface

of the hollow body 105. Effectively, the fluid conduit 195 acts as a sliding valve for the port

11
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191. When the stylet 110 is the extended position, the fluid conduit 195 slides in the distal
direction, opening the valve and allowing fluid to enter the port 191. When the stylet 110 is
in the retracted position, the fluid conduit slides in the proximal direction closing the valve
inhibiting fluid from entering the port 191.

The fluid conduit 195 is in fluid communication with an annular space 196 between
the inner surface of the hollow body 105 and stylet 110. Fluid entering the port 191 flows
through fluid conduit 195 and into the annular space 196. In the example shown in FIG. 9B,
the fluid flow is transmitted through the annular space 196 and exits through a drain 197 in
the needle hub 120. In another example, similar to the one described above with reference to
FIG. 8C, the fluid flow is transmitted inside the lumen of an elongated body and crosses
through a side hole in the vicinity of a drain in a needle hub.

Some examples of the stylet tip 150 are resistance reducing members. The resistance
reducing member has a shape or profile that when the stylet 110 is in the extended position,
the resistance reducing member is in contact of the tip 130 of the bevel 115 and protects the
tissue from being cut/penetrated by the tip 130. When the stylet 110 is in the retracted
position, the resistance reducing member reduces resistance of the surgical needle 100
through the tissue, as quantified below with reference to FIGS. 11A-11C.

The resistance to the surgical needle 100 (i.e., hollow body 105 and stylet 110)
advancing through tissue can be divided into two primary contributors:

1) The amount (area) that a resistance reducing member fills the hollow needle at
the bevel 115.
2) The likelihood for tissue to be caught rather than slide by the resistance

reducing member/needle tip interface.

12
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If either contributor is below a threshold, then the surgical needle 100 does not exhibit
reduced resistance. There is a range of varying resistance reduction if either one of the
contributors is below a threshold.

1) AREA

To quantify the resistance reducing member fill, a ratio of resistance reducing
member cross sectional area (A resistance reducing member) divided by the total hollow
body inside diameter area (A hollow body ID) can be obtained. For consistency, these areas
are viewed from the distal end of the hollow body 105 and represent the section taken in the
plane of the bevel 115.

Reduced resistance = A resistance reducing member /A hollow body ID >~ .7
2) TISSUE CATCHING

Angle: If the resistance reducing member protrudes distally from the bevel 115, then
an angle a can be drawn between the bevel 115 and a first tissue contacting edge of the
resistance reducing member as shown in FIG. 11A. (In the examples described with
reference to FIGS. 7A and 7B, the distal terminus 151 forms at least a portion of the first
tissue contacting edge.) The intersection of the bevel 115 and first tissue contacting edge of
the resistance reducing member is called the interface. The angle a of the interface gives a
first indication as to the likelihood that tissue will be caught between the bevel 115 and
resistance reducing member. An acute angle is more likely to catch tissue than an obtuse
angle. However, the angle alone does not fully describe the protrudence of the stylet 110 as
is shown in FIG. 11B, which illustrates two similar angles that have differing likelihoods to
catch tissue.

A measure of the protrudence may take the form of a ratio of stylet geometry that
describe the roundness of the first portion of the resistance reducing member to encounter

tissue as it slides along the bevel 115. FIG. 11A shows the distal radius, r, of the resistance

13
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reducing member as well as the perpendicular distance of the center of such radius to the
bevel 115, 1. A roundness ratio of t/r will give an indication of the ability for tissue to catch
on a curved versus relatively flat member.

The angle, 0. may be modified by a roundness ratio to convey their combined effects,
o’
Reduced resistance=0"=0. — k(t/r) >~90°, where k=a multiplier of the roundness affect that
helps distinguish the crossover to resistance reduction (eg., k~4).
Lengths: Another measure of protrudence may be obtained by the ratio of geometry that
describes the tissue catching area. FIG. 11C shows the length m to be between tip T and the
most distant portion of the resistance reducing member measured perpendicularly from the
bevel 115. A line t is created perpendicular to line m, such that t intersects the point where
the bevel 115 and resistance reducing member cross (i.e., the interface). A mouth ratio of t/m
gives an another indication to the likelihood that tissue will be caught between the bevel 115
and resistance reducing member
Reduced resistance=t/m~<.25

Other designs are possible, such as those shown in FIGS. 12A- 12E (which also

shows examples of resistive designs). Other examples of the resistance reducing member have
a reduced resistance coating to further lower the resistance of the surgical needle 100 through
tissue.

FIGS. 13A-13E show an example procedure for entering a joint space through tissue
using an example of the surgical needle 100 with an elastomeric tip as described above. Each
of the figures includes a close up view of the distal end 101 of the surgical needle 100. Of

particular note is correspondence between position of the stylet 110 and progress of the

surgical needle 100.
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FIG. 13A shows the surgeon pushing the surgical needle 100 through tissue along an
initial trajectory. The stylet 110 is retracted exposing the cutting/penetrating tip 130 to the
tissue. The elastomeric tip completely fills the area of the hollow body 105 at the bevel 115.
The surgeon uses less force to push the surgical needle 100 through the tissue because the
resistance is reduced relative to the area being partially or completely unfilled. The initial
trajectory, however, is wrong and the surgical needle 100 will miss the preferred joint entry
point.

FIG. 13B shows the surgeon pulling the surgical needle 100 back. In the absence of
tissue pushing against the stylet 110 it extends.

FIG. 13C shows the surgeon redirecting the surgical needle 100 with the stylet 110 in
retracted position and the cutting/penetrating tip 130 exposed. The surgeon typically repeats
the foregoing steps of pushing and pulling several times during the procedure. This is
referred to as “pistoning.”

FIG. 13D shows the surgeon pushing the surgical needle 100 through the capsule.
The stylet 110 is the retracted position, the cutting/penetrating tip 130 exposed, and the
elastomeric tip completely fills the area of the hollow body 105 at the bevel 115. The
femoral head with delicate cartilage is very close to where the bevel 115 is about to exit the
capsule, completely.

FIG. 13E shows the surgeon pushing surgical needle 100 so that that the bevel 115 is
completely through the capsule and in the joint space. In the absence of tissue pushing
against the stylet 110, the stylet 110 extends. Extension of the stylet 110 exposes the port in
the side of the stylet 110. Fluid from the joint space enters the port and the fluid conduit, and
subsequently, the surgeon sees or feels the fluid emptying from the drain in the needle hub
120. The surgeon knows that the distal end of the surgical needle 100 has progressed into

the joint space and stops pushing the surgical needle 100. Should the surgeon continue
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pushing the surgical needle 100 and contact the articular cartilage and femoral head by
accident, the elastomeric tip minimizes or prevents damage to them.

In the foregoing example, the joint space is the hip joint. The hip example is but one example
and is not limiting. Procedures for entering other joint spaces, such as the shoulder or ankle,
are similar.

As various modifications could be made in the constructions and methods herein
described and illustrated without departing from the scope of the invention, it is intended that all
matter contained in the foregoing description or shown in the accompanying drawings shall be
interpreted as illustrative rather than limiting. Thus, the breadth and scope of the present
invention should not be limited by any of the above-described examples, but should be defined

only in accordance with the following claims appended hereto and their equivalents.
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What is claimed is:

1. A surgical needle for entering a joint space through tissue, the surgical needle comprising:
a hollow body with a bevel, a periphery of the bevel defining an open area at the
bevel;
a stylet movable within the hollow body between an extended position and retracted
position, the stylet comprising;

an elongated body having a distal region and a proximal region, the elongated
body comprising a non-deformable first material;

a tip formed with the elongated body, the tip extending from the distal region
of the elongated body and terminating at a distal terminus;

a taper extending between the distal terminus and a point proximal to the distal
terminus, at least a portion of the taper fills in the open area at the bevel when the
stylet is in the retracted position;

wherein the tip comprises a first portion extending a longitudinal length,
distally, from the distal region of the elongated body and terminating at a distal facing
surface; and

wherein the tip comprises a second portion extending between the distal facing
surface and the distal terminus, the second portion comprising a deformable second

material.

2. The surgical needle of claim 1 wherein the non-deformable first material is any one of

metal and non-metal.

3. The surgical needle of either claim 1 or claim 2 wherein the deformable second material is

reversibly deformable.

4. The surgical needle of claim 3 wherein the reversibly deformable second material is an

elastomer.

5. The surgical needle of either claim 1 or 2 wherein the first portion and second portion of

the tip comprise an elastomeric material.

17
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6. The surgical needle of any one of claims 1 to 5 wherein a portion of the taper projects,

distally, beyond the periphery of the bevel when the stylet is in the retracted position.

7. The surgical needle of any one of the preceding claims wherein the taper is flush with the

periphery of the bevel when the stylet is in the retracted position.

8. The surgical needle of any one of the preceding claims wherein the second portion of the
tip comprises a proximal facing surface in contact with the distal facing surface of the first

portion of the tip.

9. The surgical needle of any one of the preceding claims wherein the distal facing surface of

the first portion and the second portion are bonded together with an adhesive.

10. The surgical needle of any one of claims 1 to 8 wherein the second portion of the tip is

molded over the distal facing surface of the first portion of the tip.

11. The surgical needle of any one of the preceding claims wherein the taper is at an acute
angle to a longitudinal axis extending between the distal region and the proximal region of

the elongated body.

12. The surgical needle of any one of the preceding claims further comprising:

a needle hub disposed at an end of the hollow body opposite the bevel; and

a stylet hub disposed at the proximal region of the elongated body, the stylet hub and
needle hub cooperatively coupling the stylet and the hollow body together.

13. The surgical needle of any one of claims 1 to 11 wherein the stylet further comprises:
a lumen through the elongated body, the lumen opened at the proximal region of the
elongated body and closed at the distal region of the elongated body;
an outer surface extending between the proximal region and the distal region of the
elongated body; and

a port in the outer surface and adjacent to the tip.

14. The surgical needle of claim 13 further comprising:

18
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a needle hub disposed at an region of the hollow body opposite of the bevel;

a stylet hub disposed at the proximal region of the elongated body, the stylet hub and
needle hub cooperatively coupling the stylet and hollow body together; and

wherein the needle hub comprises an aperture in fluid communication with the lumen
at the proximal region of the elongated body which permits fluid to drain out from the

surgical needle.

15. The surgical needle of claim 13 further comprising:

a needle hub disposed at an end of the hollow body opposite of the bevel;

a stylet hub disposed at the proximal region of the elongated body, the stylet hub and
needle hub cooperatively coupling the stylet and hollow body together; and

wherein the stylet hub comprises an aperture in fluid communication with the lumen
at the proximal region of the elongated body which permits fluid to drain out from the

surgical needle.

16. The surgical needle of any one of the preceding claims wherein the stylet further
comprises an outer surface extending a partial length, distally, from the proximal region of
elongated body, the outer surface of the stylet and an inner surface of the hollow body form a
fluid conduit; and

wherein the hollow body further comprises a port in an outer surface of the hollow body and
adjacent to the bevel, the port in fluid communication with the fluid conduit which permits
joint fluid to flow into the fluid conduit at the distal region of the elongated body and flow

out of the fluid conduit at the proximal region of the elongated body.

17. The surgical needle of claim 16 wherein the outer surface of the stylet comprises a flat

portion formed in the outer surface of the stylet.
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