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release portion allows movement of the suture while the securement portion cooperatively engages the suture in connection with the
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DRAINAGE CATHETER HUB WITH LOCKING CAM
The Field of the Invention

The present invention relates to drainage catheters. More particularly, the

present invention relates to a drainage catheter hub having a locking cam for securing
a suture thread to maintain an anchor configuration of the distal end of the catheter
and securing the position of the catheter within the patient’s body.

The Relevant Technology

One problem often encountered in modern medicines relates to volumes of
fluids that collect in a patient’s tissue, bo@y cavities, or other positions within the
patient’s body and that exceed normal volumes. Collected fluids ‘can contribute to
infection, exert harmful pressure on the patient’s organs, or otherwise impede in
proper care and recovery of a patient. Drainage catheters have long been utilized to
drain such excess volumes of fluids from patient’s body. Typically, the catheter is
adapted to be introduced into the patient to the site where the excess fluid is
accumulated. A plurality of drainage bores are positioned in the distal end of the
drainage catheter to allow passage of the fluids and any materials suspended in the
fluids from the volume to the drainage bore of the catheter.

The distal end of drainage catheters are typically adapted to form an anchor
configuration to secure the drainage catheter in the site where the excess fluid is
accumulated. However, the tissue surrounding drainage sites often does not provide a
solid or reliable substrate to maintain the position of the catheter. Additionally,
drainage catheter tubes are often formed from a soft resilient material that is easily
deformed when pressure is exerted on the tube. As a result, the anchor configuration
of the catheter is typically formed in a relatively large pigtail-type loop that provides a
reliable anchor regardless of the material properties of the catheter tube and the
characteristics of the surrounding tissue. The pigtail loop is formed by curling the tip
of the catheter tube until it contacts a proximal position on the catheter tube. This is
accomplished utilizing a suture that is threaded between the proximal position and the
tip of the catheter. When the suture is foreshortened, the tip of the catheter is securely
positioned relative to the proximal position on the catheter tube.

The suture is adapted to run the length of the catheter and exit at the proximal
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end of the catheter tube. This configuration allows the user to manipulate the suture
to maintain or release the anchor configuration of the distal end of the catheter while
the distal end of the catheter is positioned inside the patient. Once the anchor
configuration of the distal end of the catheter has been established, the practitioner
secures the suture to maintain the anchor configuration of the catheter. Otherwise,
inadvertent movement of the patient could pull the suture resulting in separation
between the tip of the catheter and the proximal position on the catheter tube. In
conventional designs, a practitioner wraps or ties the free end of the suture around the
proximal portion of the catheter or proximally positioned catheter hub. However,
wrapping or tying of the suture can be somewhat inconvenient to perform.
Additionally, unwrapping or untying the suture can be difficult when preparing to
reposition the anchor or withdraw the drainage catheter from the patient.

A number of devices have been developed to attempt to secure the suture to
maintain the anchor configuration the distal end of the drainage catheter. One device
provides a catheter hub having a proximal portion and a distal portion which clamp
the suture when pushed together. A number of deficiencies are presented by currently
available suture securement devices. Many such devices are difficult to manipulate
while manually maintaining tension on the suture thread. Additionally, such devices
may provide ease in securing the suture, but are not as easily released to allow
subsequent manipulation of the suture. Other devices are not intuitive to practitioners
utilizing the devices which can require training or lead to improper usage of the
device. Some devices do not effectively secure the suture leading to slippage or
undesirable placement of the distal end of the catheter within the patient.

BRIEF SUMMARY OF THE INVENTION

The present invention relates to drainage catheters. More particularly, the

present invention relates to a drainage catheter hub having a locking cam for securing
a suture thread to maintain an anchor configuration of the distal end of the catheter to
secure the position of the catheter within the patient’s body. The locking cam is
adapted to maintain the anchor configuration of the distal end of the catheter. The
locking cam is rotatable to a first position to secure the suture and rotatable to a

second position to release the suture. The locking cam provides a simple, effective,
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and easy to understand mechanism for securing the suture. The practitioner positions
the distal end of the catheter in a desired position within a patient’s body and
manually adjusts the suture to create the desired anchor configuration of the distal end
of the catheter. The practitioner can then rotate the cam mechanism to a first position
to secure the tension on the suture in order to maintain the anchor configuration of the
distal end of the catheter. To release the anchor configuration of the distal end of the
catheter, the practitioner rotates the cam mechanism to a second position which
releases the suture. Releasing the suture allows movement of the suture and provides
separation between the tip of the catheter and the proximal portion of the distal end of
the catheter.

In one embodiment, a locking tool is provided for use in connection with the
locking cam. The locking tool mates with the locking cam in a male/female
relationship to provide rotational movement of the locking cam. In one illustrative
embodiment, the locking tool provides the male member and the locking cam includes
the female component. Placing the female component on the locking cam minimizes
inadvertent or unintended movement of the locking cam during use of the drainage
catheter. In another embodiment, the locking tool includes a cutting member for
trimming the length of suture or severing the catheter tube from the catheter hub when
a procedure has been completed.

BRIEF DESCRIPTION OF THE DRAWINGS

To further clarify the above and other advantages and features of the present

invention, a more particular description of the invention will be rendered by reference
to specific embodiments thereof which are illustrated in the appended drawings. It is
appreciated that these drawings depict only typical embodiments of the invention and
are therefore not to be considered limiting of its scope. The invention will be
described and explained with additional specificity and detail through the use of the
accompanying drawings in which:

Figure 1 is a perspective view of a drainage catheter including a catheter hub
having a locking cam.

Figure 2 is a perspective view of the drainage catheter of Figure 1 being

positioned in a volume of fluid to be drained within a patient in which the suture is in
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a released position.

Figure 3 is a perspective view of the drainage catheter of Figure 1 in which the
distal end of the drainage catheter is in an anchor configuration and the locking tool is
being utilized with the locking cam.

Figure 4 is a perspective view of the drainage catheter of Figure 1 in which the
drainage catheter is being removed from the patient.

Figure 5 is an exploded view of the drainage catheter of Figure 1 illustrating
the locking cam of the drainage catheter hub.

Figure 6 is a cross-sectional view of the hub body and catheter tube illustrating
the juxtaposition of the suture relative to other components of the drainage catheter.

Figure 7A is a perspective view of the locking cam illustrating the manner in
which the locking cam secures the suture relative to the hub body.

Figure 7B is an end view of the locking cam illustrating the relief surface of
the camming portion of the locking cam in phantom lines relative to the outer
circumference of the locking cam.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention relates to a drainage catheter hub for use with a drainage

catheter. The drainage catheter hub includes a locking cam for securing a suture to
maintain an anchor configuration of the distal end of the drainage catheter. The
locking cam is rotatable to a first position for securing the suture. The locking cam is
also rotatable to a second position for releasing the suture. The locking cam provides
a simple, efficient, and easy-to-understand mechanism for selectively securing the
suture to maintain the anchor configuration of the distal end of the catheter. In one
embodiment the locking cam includes a tapered surface which extends inwardly from
the outside diameter of the locking cam. The tapered surface includes a release
portion and a securement portion. When the locking cam is rotated such that the
suture is positioned between the release portion and the seat in which the locking cam
is positioned, movement of the suture is permitted. When the locking cam is rotated
such that the suture is positioned between the securement portion and the seat, the
suture is cooperatively engaged between the securement portion and the seat and

movement of the suture is minimized.
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Figure 1 is a perspective view of a drainage catheter 10 having a drainage
catheter hub 12 positioned at the proximal end of the drainage catheter 10 according
to one aspect of the present invention. In the illustrated embodiment, a locking tool
14 is provided in connection with the drainage catheter 10 to facilitate operation of
catheter hub 12. Catheter hub 12 is coupled to a catheter tube 16 of drainage catheter
10. Catheter hub 12 is adapted to maintain the anchor configuration of a distal end 18
of catheter tube 16 by securing suture 19. Securing of suture 19 maintains the tension
of suture 19 to maintain the position of the tip of the distal end 18 relative to the
proximal portion of distal end 18 through which suture 19 is threaded.

In the illustrated embodiment, catheter hub 12 comprises a catheter tube
connector 20, a locking cam 22, and a luer coupler 24. Catheter tube connector 20 is
positioned at the distal end of catheter hub 12. Catheter tube connector 20 secures
catheter tube 16 to catheter hub 12. In the illustrated embodiment, catheter tube
connector 20 is insert molded to the catheter tube 16. As will be appreciated by those
skilled in the art, a variety of types and configurations of mechanisms for securing the
catheter tube to the catheter hub can be utilized without departing from the scope and
spirit of the present invention. For example, in one embodiment, the catheter tube is
secured to the catheter hub utilizing a compression fitting. In another embodiment,
the catheter tube is secured to the catheter hub utilizing a threaded coupler .
arrangement.

Luer coupler 24 is positioned at the proximal end of catheter hub 12. Luer
coupler 24 provides an outlet for drainage catheter 10 to allow the passage of fluid
and materials being drained from the patient. Luer coupler 24 allows drainage
catheter 10 to be coupled to tubing or a reservoir for containing the fluids being
drained from the patient. As will be appreciated by those skilled in the art, a variety
of types and configurations of mechanisms for securing the catheter hub to an
apparatus for containing fluids being drained from the patient can be utilized without
departing from the scope and spirit of the present invention. For example, in one
embodiment, a compression fitting is utilized at the proximal end of the catheter.

In the illustrated embodiment, locking cam 22 is positioned between the

proximal and distal ends of catheter hub 12. Locking cam 22 is adapted to maintain



10

15

20

25

30

WO 2006/098818 PCT/US2006/003464

the anchor configuration of distal end 18 of catheter tube 16. Locking cam 22 is
rotatable to a first position to secure suture 19 and rotatable to a second position to
release suture 19. Locking cam 22 provides a simple, effective, and easy-to-
understand mechanism for securing the suture. In one embodiment, a Jocking tool is
provided for use in connection with the locking cam.

In the illustrated embodiment, a square shaped female member is provided on
Jocking cam 22. Locking tool 14 mates with the female member of locking cam 22 to
provide rotational movement of locking cam 22. By utilizing a female member on
locking cam 22, there is no projection or surface which can be contacted by the
patient, clothing, or other surface that could cause inadvertent movement .of locking
cam 22. This minimizes the possibility that locking cam 22 can unintentionally
secure or release suture 19 at an inopportune or undesired moment during the catheter.
placement procedure or during operation of drainage catheter 10.

As will be appreciated by those skilled in the art, a variety of types and
configurations of mechanisms can be utilized to provide rotational movement of
locking cam 22. For example, in one embodiment, locking tool 14 provides the male
member and locking cam 22 includes the female component. In another embodiment,
locking tool 22 includes a cutting member for trimming the length of suture 19 or
severing the catheter tube 16 from the catheter hub 12 when a procedure has been
completed.

Figure 2 is a perspective view of the drainage catheter 10 of Figure 1 during
placement of distal end 18 of catheter tube 16 into a patient 26. In the illustrated
embodiment, distal end 18 of catheter tubel6 has been introduced into a body cavity
28 of patient 26. A volume of bodily fluid 30 is positioned within body cavity 28.
Distal end 18 of catheter tube 16 is in a released position allowing distal end 18 to be
threaded in a substantially linear configuration to a desired position in body cavity 28
to allow proper drainage of bodily fluid 30.

In the illustrated embodiment, locking cam 22 is in a second position which
allows free movement of suture 19. In the released configuration, suture 19 allows
distal end 18 of catheter tube 16 to be straightened to allow proper introduction of
distal end 18 of catheter tube 16 into a patient. The released configuration of suture
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19 is depicted by the slack in suture 19. The slack in suture 19 is depicted for the sake
of clarity and to more clearly illustrate operation of drainage catheter 10. In practice,
during insertion, suture 19 will likely be positioned closely along the side of distal end
18 rather than in the loose configuration illustrated in Figure 2.

The released position of locking cam 22 allows suture 19 to be manipulated by
the user. For example, the user can reduce any slack in suture 19 by grasping the
portion of suture 19 positioned proximally to hub 12 and pulling in a rearward
direction. Before distal end 18 of catheter tube 16 is inserted into a patient, the user
can manipulate distal end 18 or grasp the portion of suture 19 associated with distal
end 18 to increase the slack in suture 19. This allows the user to fully straighten distal
end 18 for insertion into the patient.

The straightened configuration of distal end 18 of catheter tube 16 allows
catheter tube 16 to be inserted into a desired position within patient 26. In the
illustrated embodiment, distal end 18 of catheter tube 16 has been inserted into a
volume of bodily fluid 30 in a body cavity 28 of patient 26. Drainage catheter 10 is
adapted to permit advantageous and efficacious draining of the volume of bodily fluid
30 in body cavity 28.

Figure 3 is a perspective view of the drainage catheter 10 in which the distal
end 18 of the catheter tube 16 is in an anchor configuration and the locking tool 14 is
being utilized with the locking cam 22. In the illustrated embodiment, the anchor
configuration of distal end 18 comprises a pig tail-type loop. The pig tail-type loop
configuration creates a sufficient cross section to inhibit retraction of distal end 18 of
catheter tube 16 from patient 26.

In the illustrated embodiment, when distal end 18 of catheter tube 16 is
advanced to the desired position, the user grasps and retracts the portion of suture 19
extending from catheter hub 12, This draws the tip of catheter tube 16 to the point
from which suture 19 extends from the wall of catheter tube 16. Suture 19 extends
from the wall of catheter tube 16 at a point proximal to the tip of catheter tube 16. As
a result, when the tip of catheter tube 16 is drawn to proximal position on catheter
tube 16 in which suture 19 extends from the wall of catheter tube 16, the distal end 18
of catheter tube 16 forms a pigtail-type loop. In the pigtail configuration, fluid can
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drain from the drainage bores formed on the inner circumference of the distal end 18
of catheter tube 16.

As will be appreciated by those skilled in the art, a variety of types and
configurations of anchor configurations can be utilized without departing from the
scope and spirit of the present invention. For example, in one embodiment an anchor
having a bowtie configuration is utilized. In another embodiment, the cross-section of
the distal end is expanded to provide an anchor configuration. In another
embodiment, the distal end is bent, manipulated, or otherwise utilized to present a
large cross-section relative to the entry site to provide anchoring of the distal end in a
desired drainage position.

Locking tool 14 is shown inserted into locking cam 22 of hub 12. Locking
tool 14 can be utilized to rotate locking cam 22 into a secured or released position. In
the illustrated embodiment, locking tool 14 is shown rotating locking cam 22 to a
secured position. In the secured position, the tension and/or positioning of suture 19
is fastened such that the tip of catheter tube 16 is secured to the side wall of catheter
tube 16 at the exit point of suture 19. This maintains the anchor configuration of
distal end 18 and the desired drainage positioning of distal end 18 in body cavity 28.

In the illustrated embodiment, the user can rotate locking tool 14 in either a
clockwise or counterclockwise direction to move locking cam 22 from the released
position to the secured position. This allows the user to secure suture 19 without
having to ascertain a particular rotational direction required to move locking cam 22
to the secured position. This can be advantageous during the placement procedure
where the practitioner’s attention is often directed to other aspects of the procedure
being performed. In another illustrative embodiment, one or more indicia are
provided which enable the user to ascertain whether the locking cam 22 isin a
secured position or a released position.

When the user desires to withdraw or reposition distal end 18 of drainage
catheter tube 16 from patient 26, the user can use locking tool 14 to rotate locking
cam 22 to a released position. This allows suture 19 to be manipulated such that
distal end 18 can be straightened and removed from the patient. When locking cam

22 is moved to a released position, tension on suture 19 is released allowing free
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movement of the tip of catheter tube 16 relative to the point where suture 19 exits
sidewall of catheter tube 16. As the practitioner begins to withdraw catheter tube 16
from patient 26, the pigtail-type configuration of distal end 18 contacts the side of
body cavity 28. Contact between distal end 18 and the side of body cavity 28 begins
to straighten the pigtail Joop allowing it to be safely and easily be withdrawn from the
patient.

As will be appreciated by those skilled in the art, a variety of types and
configurations of locking cams can be utilized without departing from the scope and
spirit of the present invention. For example, in one embodiment the locking cam is
rotated in a first direction to secure the suture and rotated in the opposite direction to
release the suture. In another illustrative embodiment, the locking cam can be rotated
alternatively between secured and released positions while being rotated in a single
direction. In another embodiment, one or more indicia are provided to illustrate the
direction of movement in which the locking cam should be rotated to secure or release
the suture.

Figure 4 is a perspective view of the drainage catheter of Figure 1 in which the
drainage catheter is being removed from the patient. This can be due to the fact that
the drainage procedure is completed. Alternatively, removal of the catheter can be
performed in order to reposition the distal end of the drainage catheter in a more
optimal location in the patient. In the illustrated embodiment, the volume of bodily
fluid 30 in body cavity 28 has been substantially drained. As a result, the practitioner
is ready to remove drainage catheter 10 from patient 26. In the illustrated
embodiment, a plurality of mechanisms for releasing the suture are depicted. As will
be appreciated by those skilled in the art, in a typical procedure only one of the
identified methods is utilized. However, the ability to utilize more than one
mechanism provides additional flexibility and reliability in removing drainage
catheter 10 from patient 26.

In the illustrated embodiment, locking cam 22 is depicted in the released
position. In the released position, locking cam 22 allows movement of suture 19 such
that distal end 18 can be straightened as the user begins to withdraw catheter tube 16
from patient 26. As distal end 18 begins to straighten and the tip of catheter tube 16
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begins to move away from the point at which suture 19 exits the sidewall of catheter
tube 16. During straightening of distal end 18, suture 19 is also pulled in a distal
direction away from the point at which suture 19 exits the sidewall of catheter tube
16. A proximal portion of suture 19 extends from catheter hub 12 through a suture
aperture 21. As distal end 18 straightens, the length of suture 19 extending
proximally from catheter hub 12 shortens. This allows for straightening of distal end
18 permitting the removal of the catheter tube 16 through the entry channel of the
catheter tube 16.

In the illustrated embodiment another mechanism is also provided for allowing
release of the anchor configuration of distal end 18 of catheter tube 16. A stylet 32
and stylet release member 34 are provided in connection with drainage catheter 10.
Stylet 32 and stylet release member 34 are shown separated from one another for the
sake of clarity. As will be appreciated by those skilled in the art, sytlet 32 and stylet
release member 34 are typically integrally coupled such that movement of stylet
release member 34 results in movement of sytlet 32.

Stylet 32 runs from hub 12 to distal end 18 of catheter tube 16. Stylet 32
provides a securement apparatus for suture 19. A variety of types and configurations
of mechanisms can be utilized for providing a stylet and suture combination with a
drainage catheter. In the illustrated embodiment, stylet 32 is positioned in a
secondary lumen positioned in the sidewall of catheter tube 16. By utilizing a
secondary lumen, materials that are drained through the primary lumen of catheter
tube 16 do not interfere with proper operation of stylet 32. Stylet 32 and the
secondary lumen run from catheter hub 12 to the tip of the catheter tube 16. A small
bore at the tip of catheter tube 16 exposes stylet 32 and allows suture 19 to be
wrapped around stylet 32.

When the practitioner is ready to remove drainage catheter 10 from the
patient, the practitioner disengages stylet release member 34 from its coupling with
catheter hub 12. As the user pulls stylet release member 34 in the rearward direction,
stylet 32 begins to be withdrawn from the secondary lumen of catheter tube 16. Once
stylet 32 is sufficiently withdrawn, stylet 32 is also withdrawn from the position in

which it is engaged by suture 19. Since suture 19 is solely secured to the tip of
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catheter tube 16 utilizing stylet 32, removal of stylet 32 results in release of suture 19
(not shown in Figure 4.) When suture 19 is released, there is nothing to maintain the
anchor configuration of distal end 18. As aresult, as the user begins to withdraw
distal end 18 from body cavity 28, distal end 18 can straighten and easily exit the
entry channel of catheter tube 16. This can be particularly helpful in the event that
materials in the lumen of catheter tube 16 have sufficiently encrusted suture 19 to
prevent loosening or other manipulation of suture 19. Such encrustation can be
experienced in biliary drainage procedures.

In the illustrated embodiment a third mechanism for releasing the anchor
configuration of distal end 18 is also provided. In the embodiment, locking tool 14
includes a cutting blade 35. Cutting blade 35 is positioned in a recess of the locking
tool in the end opposite the male engagement member. Cutting blade 35 is adapted to
sever catheter tube 16 as is depicted. Severing catheter tube 16 releases engagement
between the proximal portion and the distal portions of suture 19. The ability to
completely severe catheter tube 16 can be desirable for the sake of convenience or in
the event that suture 19 becomes encrusted or is otherwise difficult to manipulate
within the tube. This can be particularly important in emergency or time- sensitive
procedures.

As will be appreciated by those skilled in the art, a variety of types and
configurations of release mechanisms can be utilized without departing from the
scope and spirit of the present invention. For example, in one embodiment, a
drainage catheter is utilized without a stylet and stylet release member. In another
embodiment, a quick release mechanism is utilized with the locking cam to provide
automatic release of the suture. In yet another embodiment, a cutting tool is provided
that is a separate and additional tool from the locking tool. In another embodiment,
the combination locking tool and cutting tool is secured by a lanyard or other
mechansim to the catheter hub.

Figure 5 is an exploded view of the drainage catheter of Figure 1 illustrating
the locking cam 22 of the catheter hub 12. In the illustrated embodiment, catheter hub
12 includes a locking cam 22, locking cam seat 36, a seal seat 38, a main lumen 40, a

seal 42, and a locking cam housing 44. Locking cam 22 is a cylindrically shaped
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member that is adapted to be housed between locking cam seat 36 and locking cam
housing 44. Locking cam 22 is adapted to rotate within locking cam seat 36 and
locking cam housing 44 such that the outer diameter of locking cam 22 is positioned
adjacent the inner diameter of locking cam seat 36 to cooperatively engage suture 19
(not shown) when locking cam 22 is in the secured position.

Locking cam seat 36 provides a stable base having an inner diameter closely
approximating the cross section of locking cam 22. Locking cam housing 44 is
positioned over locking cam 22 to secure the position of locking cam relative to
locking cam seat 36. Locking cam housing 44 is secured to locking cam seat 36 to
maintain the correct juxtaposition of locking cam 22 relative to locking cam seat 36.
In the illustrated embodiment, locking cam housing 44 includes an aperture to allow
access to the female member of locking cam 22. This permits the user to rotate
locking cam 22 between the secured position and the released position. Locking cam
housing 44 also includes a suture aperture 21 for allowing suture 19 (not shown) to
pass to the exterior of catheter hub 12. In the illustrated embodiment, locking cam
comprises a camming means for selectively providing release and securement of the
suture to maintain or release the anchor configuration of the distal end of the catheter.
In the illustrated embodiment, the locking cam seat comprises a means for
cooperatively engaging the camming means to provide cooperative engagement of the
suture when the camming means is in a secured position.

Seal 42 is positioned below locking cam 22 in seal seat 38. Suture 19 is
threaded through a suture channel in the middle of seal 42. Seal 42 allows suture 19
to pass from main lumen 40 of catheter hub 12 to the space between locking cam 22
and locking cam seat 36 without allowing the passage of bodily fluids that are
draining through main lumen 40. In the illustrated embodiment, seal 42 is comprised
of silicone. In another embodiment, the seal is comprised of thermoplastic gel
material, rubber, latex, neoprene, isoprene, or other suitable sealing material.

As will be appreciated by those skilled in the art, a variety of types and
configurations of catheter hubs can be utilized without departing from the scope and
spirit of the present invention. For example, in one embodiment the locking cam seat

and the locking cam housing are integrally coupled to one another. In another
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embodiment, the suture passes between the locking cam and the locking cam housing
to secure the suture.

Figure 6 is a cross-sectional view of the catheter hub 12 and catheter tube 16
illustrating the juxtaposition to the suture 19 relative to other components of the
drainage catheter. In the illustrated embodiment, catheter tube 16 is coupled to
catheter hub 12 utilizing catheter tube coupler 20. The coupling of catheter hub 12 to
catheter tube 16 positions a catheter lumen 46 of catheter tube 16 in fluid
communication with a main lumen 40 of catheter hub 12. This allows bodily fluids to
be drained from the patient, to the catheter lumen 46 and then to the main lumen 40 of
catheter hub 12 before leaving the drainage catheter 10.

Suture 19 is threaded along the length of catheter lumen 46 and into main
lumen 40. However, as suture 19 passes through catheter lumen 46 it exits main
lumen 40 through seal seat 38. From seal seat 38, suture 19 is threaded along the
surface of locking cam seat 36 before exiting the aperture in locking cam housing 44
(not shown). The pathway of suture 19 provides both an effective conduit for suture
19 to the tip of catheter tube 16 while providing simple and effective manipulation of
suture 19. Additionally, the juxtaposition of suture 19 and the components of catheter
hub 12 allow a user to simply and efficiently secure the position of suture 19. By
being able to secure and release the position of suture 19 the user can secure or release
the anchor configuration of the distal end of the catheter tube to position or remove
the catheter from the patient.

Stylet release member 34 is shown separated from the other components of
catheter hub 12. Retracting stylet release member 34 in a rearward direction pulls
stylet 32 in a rearward direction as well. Once stylet 32 is retracted sufficiently in a
rearward direction, suture 19 is no longer secured to the distal end 18 (not shown) of
catheter tube 16 and the anchor configuration of the distal end 18 (not shown) is
released. Stylet 32 extends from catheter hub 12 to a stylet side lumen 50 positioned
in the wall of catheter tube 16. Stylet side lumen 50 allows for operation of stylet 32
without interference from suture 19 or articles and materials being drained through
catheter lumen 46 of catheter tube 16.

Figure 7A and Figure 7B illustrate locking cam 22 and the components of
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locking cam 22 utilized to release and secure the suture (not shown) utilized in
connection with the drainage catheter. In the illustrated embodiment, locking cam 22
includes a female member 52 and a tapered camming surface 54. Female member 52
comprises a square shaped void positioned in the side face of locking cam 22. Female
member 52 is adapted to accommodate a male member of locking tool 14 (not shown)
to allow a user to rotate locking cam 22. As will be appreciated by those skilled in the
art, a variety of types and configurations of mechanisms for causing rotation of the
locking cam can be utilized without departing from the scope and spirit of the present
invention. For example, in one embodiment a female member having a hexagonal
configuration can be utilized. In another embodiment, a male member that can be
twisted using the user’s fingers or mechanism for rotating the locking cam is
provided.

Tapered camming surface 54 includes a release portion 58 and a securement
portion 56. The tapered camming surface 54 extends inwardly from the outside
diameter of the locking cam such that the release portion of the tapered camming
surface 54 has a greater displacement from the inner contact surface of the seat (not
shown) than the securement portion. When the locking cam 22 is rotated such that the
suture is located between the release portion 58 and the inner contact surface of the
seat (not shown) the suture can be moved by the user. When the locking cam 22 is
rotated such that the suture is located between the securement portion 56 and the inner
contact surface, the suture is cooperatively engaged between the inner contact surface
and the securement portion 56 to prevent movement of the suture. In the embodiment
iltustrated in Figure 7B securement portions 56 are positioned on both sides of release
portion 58.

As will be appreciated by those skilled in the art, a variety of types and
configurations of locking cams and tapered camming surfaces can be utilized without
departing from the scope and spirit of the present invention. For example, in one
embodiment, the entire outer surface is covered with alternating securement portions
and release portions such that the locking cam can be rotated continuously while
providing alternating locking and releasing of the suture. In another embodiment, the

suture is secured using a surface other than the tapered camming surface. In yet
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another embodiment, 2 movable member other than the locking cam is provided to
secure the suture.
The present invention may be embodied in other specific forms without
departing from its spirit or essential characteristics. The described embodiments are
5  to be considered in all respects only as illustrative and not restrictive. The scope of
the invention is, therefore, indicated by the appended claims rather than by the
foregoing description. All changes which come within the meaning and range of

equivalency of the claims are to be embraced within their scope.
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CLAIMS
1. A drainage catheter for use in providing a fluid pathway for draining
bodily fluid from a cavity or tissue of a patient, the drainage catheter being configured
such that a suture utilized in connection with the drainage catheter selectively secures
the distal end of the catheter in an anchor configuration, the drainage catheter
comprising:

a catheter tube having a proximal end and a distal end, the
distal end of the catheter tube being configured to be positioned in
tissue, cavity, or other location within the body of the patient having an
amount of fluid to be drained;

a suture running the length of at least a portion of the catheter
tube and being secured to the distal end of the catheter tube to
selectively maintain the anchor configuration of the distal end of the
catheter;

a catheter hub coupled to the proximal end of the catheter tube,
the catheter hub comprising:

a seat having an inner contact surface and adapted to be
in contact with a portion of the suture; and

a locking cam adapted to be positioned in the seat, the
locking cam having an outside diameter adapted to conform to
the inner contact surface of the seat and a tapered camming
surface having a release portion and a securement portion, the
tapered camming surface extending inwardly from the outside
diameter such that the release portion of the tapered camming
surface has a greater displacement from the inner contact
surface of the seat than the securement portion, wherein the
suture can be moved by the user when the suture is located
between the release portion and the inner contact surface of the
seat and wherein movement of the suture is prevented when the
suture is positioned between the inner contact surface and the

securement portion.
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2. The drainage catheter of claim 1, wherein the locking cam is
configured to allow the user to selectively secure the suture to maintain the anchor
configuration of the distal end of the catheter.

3. The drainage catheter of claim 1, wherein the locking cam is rotatable
to a first position to secure the suture and the locking cam is rotatable to a second
position to release the suture.

4, The drainage catheter of claim 1, wherein the securement portion of
the camming surface is positioned to one side of the release portion of the tapered
camming surface.

S. The drainage catheter of claim 4, wherein a second securement portion
is positioned on the opposite side of the release portion such that rotation of the
locking cam in either a clockwise or counter clockwise direction moves the locking
cam from a released position to a securement position.

6. The drainage catheter of claim 1, wherein the locking cam is
configured to be utilized in connection with a locking tool.

7. The drainage catheter of claim 6, wherein the locking tool is utilized to
rotate the locking cam between the released position and the securement position.

8. The drainage catheter of claim 7, wherein the locking cam and locking
tool are cooperatively engaged in a male/female configuration.

9. The drainage catheter of claim 8, wherein the locking cam includes a
female member and the locking tool includes a male member.

10. A drainage catheter for use in providing a fluid pathway for draining
bodily fluid from a cavity or tissue of a patient, the drainage catheter being configured
such that a suture utilized in connection with the drainage catheter selectively secures
the distal end of the catheter in an anchor configuration, the drainage catheter
comprising:

a catheter tube having a proximal end and a distal end, the
distal end of the catheter tube being configured to be positioned in
tissue, cavity, or other location within the body of the patient having an
amount of fluid to be drained;

a suture running the length of the catheter tube and being
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secured to the distal end of the catheter tube to selectively maintain the
anchor configuration of the distal end of the catheter;

a catheter hub coupled to the proximal end of the catheter tube,
the catheter hub having a locking cam adapted to allow the user to
selectively secure the suture to maintain the anchor configuration of
the distal end of the catheter, wherein the locking cam is rotatable to a
first position to secure the suture and to a second position to release the
suture.

11.  The drainage catheter of claim 10, further comprising a locking tool for
rotating the locking cam between the first position and the second position.

12.  The drainage catheter of claim 11, wherein the locking tool includes a
cutting member for severing one or both of the suture and the catheter tube to release
the anchor configuration of the distal end of the catheter tube.

13.  The drainage catheter of claim 12, wherein the cutting member is
positioned on locking tool opposite an end of the locking tool utilized to rotate the
locking cam between the first position and the second position.

14.  The drainage catheter of claim 13, wherein the cutting member
comprises a cutting blade.

15.  The drainage catheter of claim 10, further comprising a stylet
configured to selectively secure the suture relative to the tip of catheter tube to
maintain the anchor configuration of the distal end of the catheter tube.

16.  The drainage catheter of claim 15, further comprising a stylet release
member linked to the stylet allowing the stylet to be utilized to release the anchor
configuration of the distal end of the catheter tube.

17.  The drainage catheter of claim 16, wherein the stylet release member is
secured to the stylet such that the stylet can be retracted in a rearward direction within
the catheter tube effectuating release of the suture.

18.  The drainage catheter of claim 10, wherein one or a plurality of
mechanisms are provided to release the anchor configuration of the distal end of the
catheter tube.

19.  The drainage catheter of claim 18, wherein the one or a plurality of
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mechanisms comprise one or more of a stylet, a locking cam, and a cutting member.

20. A drainage catheter for use in providing a fluid pathway for draining
bodily fluid from a cavity or tissue of a patient, the drainage catheter being configured
such that a suture utilized in connection with the drainage catheter selectively secures
the distal end of the catheter in an anchor configuration, the drainage catheter
comprising:

a catheter tube having a proximal end and a distal end, the
distal end of the catheter tube being configured to be positioned in
tissue, cavity, or other location within the body of the patient having an
amount of fluid to be drained;

a suture running the length of the catheter tube and being
secured to the distal end of the catheter tube to selectively maintain the
anchor configuration of the distal end of the catheter;

a catheter hub coupled to the proximal end of the catheter tube,
the catheter hub having a locking cam adapted to allow the user to
selectively secure the suture to maintain the anchor configuration of
the distal end of the catheter, wherein the locking cam includes a
tapered camming surface having a securement portion for securing the
suture and a release portion for allowing movement of the suture.

21.  The drainage catheter of claim 20, further comprising a locking cam
seat adapted to accommodate the locking cam.

22, The drainage catheter of claim 21, wherein the suture is adapted to be
positioned between the tapered camming surface and the locking cam seat.

23.  The drainage catheter of claim 22, wherein the suture is adapted to be
cooperatively engaged between the securement portion of the tapered camming
surface and the locking cam seat to prevent movement of the suture.

24, The drainage catheter of claim 23, wherein the suture is adapted to be
positioned between the release portion of the tapered camming surface and the
locking cam seat to allow movement of the suture.

25.  The drainage catheter of claim 23, wherein rotation of the locking cam

rotates the tapered camming surface between a first position in which the suture is
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positioned between the locking cam seat and the securement portion of the tapered
camming surface and a position in which the suture is positioned between the locking
cam seat and the release portion of the tapered camming surface.

26.  The drainage catheter of claim 25, wherein the release portion has a
greater lateral displacement from the locking cam seat than the securement portion.

27.  The drainage catheter of claim 25, further comprising one or a plurality
of indicia for indicating whether the locking cam is in a released ppsition or a secured
position.

28.  The drainage catheter of claim 25, further comprising one or a plurality
of indicia for indicating the direction of movement for moving between a secured
position and a released position.

29.  The drainage catheter of claim 20, wherein the tapered camming
surface includes a plurality of securement portions.

30.  The drainage catheter of claim 29, wherein the tapered camming
surface includes a plurality of release portions.

31. A drainage catheter for use in providing a fluid pathway for draining
bodily fluid from a cavity or tissue of a patient, the drainage catheter being configured
such that a suture utilized in connection with the drainage catheter selectively secures
the distal end of the catheter in an anchor configuration, the drainage catheter
comprising:

a catheter tube having a proximal end and a distal end, the
distal end of the catheter tube being configured to be positioned in
tissue, cavity, or other location within the body of the patient having an
amount of fluid to be drained;

a suture running the length of the catheter tube and being
secured to the distal end of the catheter tube to selectively maintain the
anchor configuration of the distal end of the catheter;

a catheter hub coupled to the proximal end of the catheter tube,
wherein the catheter hub comprises:

a camming means for selectively providing release and

securement of the suture to maintain or release the anchor
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configuration of the distal end of the catheter;

a means for cooperatively engaging the camming means
to provide cooperative engagement of the suture when the
camming means is in a secured position.

The drainage catheter of claim 1, wherein the camming means

comprises a locking cam.

33.

The drainage catheter of claim 31, wherein the means for cooperatively

engaging the camming means comprises a locking cam seat.

34.

A drainage catheter hub for use with a drainage catheter for use in

providing a fluid pathway for draining bodily fluid from a cavity or tissue of a patient,

the drainage catheter being configured such that a suture utilized in connection with

the drainage catheter selectively secures the distal end of the catheter in an anchor

configuration, the drainage catheter hub comprising:

35.

a body having a main lumen and a connector for securing the
body to a catheter tube;

a locking cam adapted to allow the user to selectively secure
the suture to maintain the anchor configuration of the distal end of the
catheter, wherein the locking cam includes a tapered camming surface
having a securement portion and a release portion;

a locking cam seat having a inner surface accommodating the
locking cam, wherein the suture is positioned between the tapered
camming surface and the locking cam seat such that the securement
portion of the tapered camming surface and the locking cam seat
cooperatively engage the suture when the locking cam is rotated to a
securement position.

The drainage catheter of claim 34, wherein the locking cam includes an

outside surface configured to contact the locking cam seat.

36.

The drainage catheter of claim 35, wherein the outside surface

comprises an outside diameter of the locking cam.

37.

The drainage catheter of claim 36, wherein release portion of the

tapered camming surface extends inwardly from the outside diameter.
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38.  The drainage catheter of claim 37, wherein the securement portion of
the tapered camming surface extends inwardly from the outside diameter.

39.  The drainage catheter of claim 38, wherein the release portion of the
tapered camming surface extends inwardly from the outside diameter less than the

5  securement portion of the tapered camming surface.
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Fig. 3
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