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ABSTRACT
A tunneler device is provided. The tunneler device includes a handle tormed on a
proximal end thereof configured for operable engagement by a user, a shaft extending distally
from the handle, a collet supported on the distal end of the shaft, the collet including a plurality
of distally extending fingers defining a longitudinal opening, the opening being contigured to
receive an end of a catheter tube and a connector configured for operable engagement with the

collet, wherein the connector is configured to bias the fingers of the collet radially inward upon

engagement of the connector with the collet.
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TUNNELER DEVICE
AND METHOD OF USE
BACKGROUND
Technical Field
[0001] The present disclosure relates to indwelling catheters. More particularly, the

present disclosure relates to a tunneler device for subcutaneously tunneling a catheter under a

patient’s skin.

Background of Related Art

[0002] Catheters are flexible instruments intended for the withdrawal and introduction of
fluds relative to body cavities, ducts, and vessels. Typically, a distal end of the catheter is
implanted into, for example, the vasculature of a patient to withdraw blood or introduce
medicaments. When a catheter assembly is implanted into the vasculature of a patient, the
catheter's distal portion 1s inserted through an incision in the patient’s skin and into the
vasculature (venotomy site) until the distal tip is precisely located at the desired site, while the
proximal portion remains external of the patient for access to the catheter for infusion and/or
withdrawal of fluids such as for hemodialysis. The proximal portion may simply extend from
the venotomy site and be secured to the patient. Alternatively, the proximal portion may be
tunneled under the patient’s skin to a site remote from the venotomy site using known
procedures. To tunnel the proximal portion of the catheter under the patient’s skin, tunneler
devices are typically secured to the proximal portion of the catheter to pull the catheter under the
patient’s skin from the venotomy site to the remote site.

[0003] Tunneler devices have one end which is configured to securely engage the

proximal end of the catheter. Typically, the engagement end of the tunneler device includes at
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least one prong which is dimensioned to be received within a lumen or lumens of the catheter.
Although this provides somewhat effective connection of the tunneler device to the catheter,
detachments are known to occur during a subsequent tunneling procedure. Such detachments
may.prolong the procedure and require the use of a second tunneler, thereby increasing the cost
of the procedure.

[0004] Therefore, it would be beneficial to have a tunneling device including a catheter
securement device which 1s capable of improved securement of the tunneler device to the
catheter to prevent detachment during a tunneling procedure.

SUMMARY

[0005] Accordingly a tunneler device is provided. In general, in one aspect of the present
disclosure, a tunneler device includes a handle formed on a proximal end thereof configured for
operable engagement by a user, a shaft extending distally from the handle, a collet supported on
the distal end of the shatft, the collet including a plurality of distally extending fingers defining a
longitudinal opening, the opening being configured to receive an end of a catheter tube and a
connector configured for operable engagement with the collet, wherein the connector is
configured to bias the fingers of the collet radially inward upon engagement of the connector
with the collet.

[0006] In one embodiment, the collet includes four (4) fingers. Each of the plurality of
fingers may include at least one radially inward extending prong. At least one radially inward

extending prong may be configured to frictionally engage an outside surface of the catheter tube
received within the longitudinal slot. The connector may be configured for threaded engagement
with the collet. The tunneler device may further include a cap configured for selective

engagement with the collet. The cap may be configured for threaded engagement with the collet.
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The cap may further be configured for blunt tissue dissection. In one embodiment, the cap

includes longitudinally extending ribs. The shaft may include a first shaft portion at an angle
relative to a second shaft portion and the angle between the first shaft portion and the second
shaft portion may be thirty degrees (30°).

[0007] In general, in another aspect of the present disclosure, a tunneler device includes a
handle formed on a proximal end thereof configured for operable engagement by a user, a shaft
extending distally from the handle, a collet supported on the distal end of the shaft, the collet
including a plurality of distally extending fingers and a longitudinal projection radially spaced
from the fingers, the projection being configured to be received within a lumen of a catheter tube
and a connector configured for operable engagement with the collet, wherein the connector 1s
configured to bias the fingers of the collet radially inward towards the longitudinal projection
upon engagement of the connector with collet. The tunneler device may further include a cap
configured for selective engagement with the collet. The cap may be configured tfor blunt tissue
dissection.

[0008] In general, in yet another aspect of the present disclosure, a tunneler device
includes a handle formed on a proximal end thereof configured for operable engagement by a
user, a shaft extending distally from the handle, a collet supported on the distal end of the shatt,
the collet including a plurality of distally extending fingers and a longitudinal projection radially
spaced from the fingers, the projection being configured to be received within a lumen of a
catheter tube and each of the plurality of fingers including at least one radially inward extending
prong, a connector configured for operable engagement with the collet, wherein the connector 1S

configured to bias the fingers of the collet radially inward towards the longitudinal projection

upon engagement of the connector with collet to frictionally engage the catheter tube between
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the fingers and the projection and a cap configured for selective engagement with the collet,

wherein the cap 1s configured for blunt tissue dissection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings, which are incorporated in and constitute a part of
this specification, illustrate embodiments of the disclosure and, together with a general
description of the disclosure given above, and the detailed description of the embodiment(s)
given below, serve to explain the principles of the disclosure, wherein:

[0010] FIG. 1 is a side view of an embodiment of the tunneler device according to the
present disclosure, with a cap secured to the distal end of the tunneler device;

[0011] FIG. 2 is a side view of the tunneler device of FIG. 1, with the cap removed from
the distal end of the tunneler device;

[0012] FIG. 3 is an enlarged perspective view of a distal end of the tunneler device

shown 1n FIG. 2;

[0013] FIG. 4 is enlarged perspective view of the distal end of the tunneler device of
FIG. 1;
[0014] FIG. 5 is a cross-sectional side view of the engagement of the distal end of the

tunneler of FIG. 4;

[0015] FIG. 6 is a schematic of an upper torso of a patient prior to insertion of the

tunneler device of FIG. 1 through an incision;

[0016] FIG. 7 is a schematic of the upper torso of FIG. 6 subsequent to insertion of the

tunneler device of FIG. 1 through the incision;
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[0017]} FIG. 8 is a side view of the tunneler device of FIG. 1, prior to reception of a

catheter tube 1n a distal end thereot:

[0018] FIG. 9A 1s a side view of the tunneler device of FIG. 8, with the catheter tube
received within the collet at the distal end of the tunneler device;

[0019] FIG. 9B is a perspective view of the catheter tube received within the collet
shown 1n FIG. 9A:

(0020] FIG. 10A is a side view of the tunneler device of FIGS. 8 and 9, in secure
engagement with the catheter tube;

[0021] FIG. 10B is a perspective view of the secure engagement of the catheter tube with
the tunneler device shown in FIG. 10A;

[0022] FIG. 11 is a perspective view of the distal end of an alternative embodiment of a
tunneler device according to the present disclosure; and

[0023] FIG. 12 is a cross-sectional side view of the engagement of the distal end of the

tunneler of FIG. 11.

DETAILED DESCRIPTION
[0024] The embodiments of the present disclosure are directed to a tunneling system

incorporating a connector adapted for interconnecting an elongate tunneling member and a
catheter. The tunneling system of the present disclosure may have various medical applications.
During a hemodialysis catheter implantation procedure, the tunneling system creates or enlarges
a subcutaneous tunnel within a subject and positions a catheter in the target site. It 1s envisioned,
however, that the presently disclosed tunneling system may be employed in any other suitable

procedure. For instance, the tunneling system of the present disclosure may be utilized for
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subcutaneously implanting vascular devices such as stents, vascular grafts, or the like, inside a
subject’s body.

[0025] In the discussion that follows, the term “clinician” refers to a doctor, a nurse, or
any other care provider and may include support personnel. The term “proximal” refers to the
portion of a structure that is closer to a clinician, whereas the term “distal” refers to the portion
that 1s farther from the clinician.

10026] With reference to FIGS. 1 and 2, a tunneler device according to the present
disclosure is shown generally as tunneler device 100. Although tunneler device 100 will be
described for use in the placement of a dialysis catheter, it is envisioned that tunneler device 100
may be used for the placement of various other medical implements. Tunneler device 100
includes a handle 110, a shaft 120 extending from handle 110, a collet 130 mounted on a distal
end 120b of shaft 120 and a cap 140 selectively engagable with collect 130. Any or all of the
components of tunneler device 100 may be sterilizable, and thus, reusable. Alternatively,
tunneler device 100 may be disposable.

[0027] Still referring to FIGS. 1 and 2, handle 110 is formed on a proximal end 120a ot

tunneler device 100 and is configured for operable engagement by a user. Handle 110 may be
formed of plastic, polymer or other suitable material and may be coated or include ridges, bumps
or knurls, or may otherwise be configured to facilitate engagement by a user to manipulate the

tunneler device 100. Handle 110 may also be configured for operable engagement with a robotic

arm (not shown) or other manipulating device.

[0028] Shaft 120 of tunneler device 100 extends distally from handle 110 and defines a
longitudinal axis “X” extending along a proximal portion 120a thereof. A seen in FIG. 2, handle

110 may define a gripping axis “X;”, laterally spaced from longitudinal axis “X”. The laterally
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separation between handle 110 and proximal portion 120a of shaft 120 may enable greater

manipulation of tunneler device 100 during a catheter implantation procedure.

[0029] Still referring to FIGS. 1 and 2, distal portion 120b of shaft 120 may extend at an
angle “a” relative to longitudinal axis “X”. Angle “a” may be between zero and sixty degrees
(0-60°). The degree of angulation may vary depending on the desired location of the tunnel to be
formed. Further, the shaft 120 may be malleable to enable the clinician to bend the shaft as
needed for a particular procedure. For example, the clinician may bend the shaft 120 into a
curved shape to enable the tunneler device 100 to create a curved or arced tunnel. Distal portion
120b of shaft 120 includes a collet 130 configured for selective engagement with a cap 140 and a
connector 150, shown in Fig. 3. Collet 130 may be integrally formed with shaft 120, or, in the
alternative, secured to shaft 120 such as by overmolding

[0030] With particular reference now to FIG. 3, collet 130 includes a base 132, an
externally threaded portion 134 and a set of longitudinally extending fingers 136 that are flexible
and resilient. Although shown to include four (4) fingers 136, it is envisioned that collet 130 of
tunneler device 100 may have more or less than four (4) fingers 136. For example, collet 130
may include only a single pair of fingers 136. Threaded portion 134 is configured for threaded
engagement with each of cap 140 (FIG. 2) and connector 150 (FIG. 4). Fingers 136 define a
longitudinal opening 135 sized and dimensioned to receive a proximal end of a tube 52 that

forms at least a part of a catheter 50 (FIG. 4). Each of fingers 136 may also include a prong 138
extending radially into longitudinal opening 135 defined by fingers 136. Each of radially
extending prongs 138 is configured for selective engagement with catheter 50, as will be
described i1n further detail below. Although shown to include only single prongs 138 of the same

size and configuration, it is envisioned that each of fingers 136 may include multiple prongs 138
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of the same or differing sizes and configurations. Prongs 138 may be coated with rubber or
include other friction increasing coating materials or configurations, e.g., knurling, to facilitate a
more secure engagement of collet 130 with the end of tube 52 of catheter 50 during catheter
implantation.

[0031] With reference to FIG. 2, cap 140 may include a substantially bullet shaped body
having an internally threaded proximal end 140a and a substantially rounded distal end 140b.
Internally threaded proximal end 140a of cap 140 is configured for threaded engagement with
externally threaded portion 134 of collet 130. Although cap 140 and collet 130 are shown
configured for threaded engagement, it is envisioned that other means of securing cap 140 to
collet 130 may be utilized. For example, cap 140 may be secured to collet 130 using a bayonet
coupling or friction fit. Distal end 140b of cap 140 is configured to be inserted through tissue
and may operate as a tissue dissector or expander. Cap 140 may be provided in various sizes for
creating tunnels of different sizes. In this manner, tunneler device 100 may be used for the
implantation of catheters 50 having different sizes. Cap 140 may include longitudinal ribs 142
extending along at least a portion of a length thereof. Ribs 142 may be configured to facilitate
engagement and manipulation of cap 140 by a clinician during placement of cap 140 on collet

130 and during removal of cap 140 therefrom.

[0032] With reference now to FIGS. 3-5, connector 150 1s configured to secure a
proximal end of tube 52 (FIG. 8) of catheter 50 to tunneler device 100 by compressing fingers

136 radially inward. Connector 150 defines a substantially cylindrical member 152 defining a
passageway 151 therethrough. Passageway 151 is configured to receive tube 52 of catheter 50.
Connector 150 includes an internally threaded portion 154 and an internally tapered portion 156

proximal to internally threaded portion 154. Tapered portion 156 is configured to receive
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longitudinally extending fingers 136 formed on collet 130. As will be discussed in further detail
below, tapered portion 156 is configured such that fingers 136 of collet 130 are progressively
compressed radially inward as connector 150 is threaded onto collet 130. In this manner, a
catheter tube 52 (FIG. 8) extending into opening 135 formed by fingers 136 is radially
compressed and frictionally engaged by fingers 136, and prongs 138 1f included. Threaded
portion 154 1s configured to securely engage threaded portion 134 of collet 130. Although
connector 150 and collet 130 are shown to be configured for threaded engagement, it is
envisioned that other means of securing connector 150 to collet 130 may be utilized. For
example, connector 150 may be secured to collet 130 using a bayonet coupling. As with cap
140, connector 150 may also include longitudinal ribs 158. The connector 150 may have an
outside diameter substantially similar or equal to an outside diameter of base 132 of collet 130.
Such a configuration may provide a smooth transition and outer surface between the connector
150 and the collet 130 so as to help alleviate the tunneler device 100 from getting caught on
tissue as the tunneler device 100 is pulled through the tissue.

[0033] Referring now to FIGS. 11 and 12, an alternative embodiment of collet 130 1s
shown generally as collet 230. Collet 230 is substantially similar to collet 130, and therefore,
will only be described as relates to the differences therebetween. Collet 230 includes a base 232,
an externally threaded portion 234 and a set of longitudinally extending fingers 236 defining a
longitudinal opening 235 sized and dimensioned to receive a proximal end of a tube 52. Collet
230 further includes a longitudinal projection 239 radially spaced from fingers 236 within

passageway 235. Longitudinal projection 239 is configured to engage the inside of tube 52 while

one or more of fingers 236 engages an outer surface of tube 52 adjacent longitudinal projection
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239. In this manner, fingers 236 and projection 239 operate together to trap tube 52
therebetween and firmly hold catheter 50.

[0034] Still referring to FIGS. 11 and 12, projection 239 may include a catheter engaging
surface 239a which may be either smooth or barbed. Projection 239 may be sized and
dimensioned for reception in one or more lumen 54 of tube 52. In one embodiment, projection
239 includes a diameter slightly greater than that of lumen 54 of tube 52. In this manner,
reception of projection 239 within lumen 54 causes expansion of tube 52, thereby increasing the
frictional engagement between collect 230 and tube 52. Alternatively, projection 239 is sized to
be received within the lumen of tube 52 without deforming tube 52, which may enable a smaller
overall collet dimension. It 1s envisioned that collet 230 may include one or more longttudinal
projections 239 for more securely retaining tube 52.

[0035] The use of tunneler device 100 will now be described with respect to an
exemplary procedure, referring to FIGS. 6-10B. A similar tunneling procedure 1s described in
commonly owned U.S. Patent Application Serial No. 11/986,861, filed November 27, 2007, the
disclosure of which is hereby incorporated by reference in its entirety. In use, after catheter 50
has been positioned into a patients’ vasculature, for example, the superior vena cava “SVC”,
such that the proximal end of catheter 50 extends from the venotomy site “V”, a subcutaneous
tunnel is formed between the venotomy site and a position adjacent the clavicle. To accomplish
this, an incision “I” is first made adjacent the clavicle. Next, the distal end of tunneler device
100, with cap 140 attached, is inserted through incision “I” and pushed through the tissue to

venotomy site “V” to create tunnel “T”. Thereafter, cap 140 is removed from the distal end ot

tunneler device 100.

10
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[0036] After the distal end of tunneler 100 is positioned extending from venotomy site
“V” such that collet 130 is exposed, an end of catheter tube 52 is received through passage 1351
of connector 150 and inserted into longitudinal opening 135 formed by fingers 136 of collet 130.
Turning to FIGS. 8, 9A and 9B, after receiving an end of catheter tube 52 in opening 135 of
collet 130, connector 150 is slid over catheter tube 52 and into engagement with collet 130. With
reference to FIGS. 10A and 10B, rotation of connector 150 relative to collect 130 causes
threaded engagement of internally threaded portion 154 (FIG. 5) of connector 150 with
externally threaded portion 134 of collet 130. Progressive engagement of threaded portions 134,
154 causes longitudinally extending fingers 136 of collet 130 to engage tapered portion 156 of
connector 150. As fingers 136 engage tapered portion 156, fingers 136 are progressively biased
radially inward, which securely engages an outer surface of catheter tube 52.

[0037] Once catheter tube 52 is secured to tunneler device 100 through the engagement
of collet 130 and connector 150, tunneler device 100 is retracted through tunnel “T”. Once
completely retracted from tunnel “T”, connector 150 is disengaged from collet 130 and catheter
tube 52 is removed from within longitudinal opening 135 formed by fingers 136 of collet 130.

Alternatively, the tube 52 may be cut to disengage the tunneler device 100 from the rest of the

tube 52. As discussed above, any or all of tunneler device 100 may be disposable or sterilizable

and reusable.
[0038] Although the illustrative embodiments of the present disclosure have been
described herein with reference to the accompanying drawings, it is to be understood that the

disclosure is not limited to those precise embodiments, and that various other changes and
modifications may be effected therein by one skilled in the art without departing from the scope

or spirit of the disclosure.

11
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CLAIMS
What 1s claimed is:

1. A tunneler device comprising:

a handle formed on a proximal end thereof configured for operable engagement by a user;

a shaft extending distally from the handle;

a collet supported on the distal end of the shaft, the collet including a plurality of distally
extending fingers defining a longitudinal opening, the opening being configured to receive an
end of a catheter tube; and

a connector configured for operable engagement with the collet, wherein the connector is

configured to bias the fingers of the collet radially inward upon engagement of the connector

with the collet.

2. The tunneler device of Claim 1, wherein the collet includes four (4) fingers.

3. The tunneler device of any one of claims 1 or 2, wherein each of the plurality of

fingers includes at least one radially inward extending prong.

4. The tunneler device of Claim 3, wherein the at least one radially inward extending

prong is configured to frictionally engage an outside surface of the catheter tube received within

the longitudinal slot.

12
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5. The tunneler device of any one of claims 1, 2, 3 or 4, wherein the connector 1s

configured for threaded engagement with the collet.

6. The tunneler device of any one of claims 1 to 5, further including a cap configured for

selective engagement with the collet.

7. The tunneler device of Claim 6, wherein the cap is configured for threaded

engagement with the collet.

8. The tunneler device of any one of claims 6-7, wherein the cap is configured for blunt

tissue dissection.

9. The tunneler device of any one of claims 6-8, wherein the cap includes longitudinally

extending ribs.

10. The tunneler device of any one of claims 1 to 9, wherein the shaft includes a first

shaft portion at an angle relative to a second shaft portion.

11. The tunneler device of Claim 10, wherein the angle between the first shatt portion

and the second shaft portion is thirty degrees (30°).

13
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12. The tunneler device of any one of claims 1 to 11 wherein the collet includes a
longitudinal projection radially spaced from the fingers, the projection being configured to be

received within a lumen of the catheter tube.

13. The tunneler device of Claim 12, wherein the fingers and longitudinal projection

operate to frictionally engage the catheter tube therebetween.

14. A tunneler device comprising

a handle formed on a proximal end thereof configured for operable engagement by a user;

a shaft extending distally from the handle;

a collet supported on the distal end of the shaft, the collet including a plurality of distally
extending fingers and a longitudinal projection radially spaced from the fingers, the projection
being configured to be received within a lumen of a catheter tube, and each of the plurality of the

distally extending fingers including at least one radially inward extending prong;

a connector configured for operable engagement with the collet, wherein the connector 1s

configured to bias the fingers of the collet radially inward towards the longitudinal projection
upon engagement of the connector with collet to frictionally engage the catheter tube between

the fingers and the projection; and

a cap configured for selective engagement with the collet, wherein the cap is configured

for blunt tissue dissection.

14
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