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(57) Abstract: Embodiments of the invention provide a system and method for accessing an internal body region using a catheter.
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REGIONAL ANESTHESIA CATHETER WITH ANCHOR

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority from U.S. Patent Application No.
62/133,783 filed March 16, 2015.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH
[0002] Not Applicable.

BACKGROUND OF THE INVENTION

[0003] Millions of epidural and peripheral nerve block anesthesia catheters are
placed in the United States each year for indications including labor analgesia, open
abdominal, thoracic, vascular, and orthopedic surgery, chronic and acute pain control,
and many others. Epidural and peripheral nerve block anesthesia catheters are often
utilized up to 7-10 days to provide pain relief in a post-operative patient.
Unfortunately, the failure rate of epidural analgesia is reported to be as high as 30%.
[0004] Epidural and peripheral nerve block anesthesia catheters are fraught with
a high rate of inadvertent dislodgement. Thus, one of the most common causes of
epidural and peripheral nerve block catheter failure is catheter dislodgment,
comprising 45% of all failures in one study, and 57% of all catheter related
complications in another study. The overall rate of accidental catheter dislodgement
depends on duration, depth of insertion, and external fixation technique, varying widely
from as low as 3% to as high as 53% in some studies. Catheter dislodgement may
effectively expose the patient to the risks introduced in epidural or peripheral nerve
block placement while truncating the benefit, and potentially increasing the risk of
epidural hematoma formation.

[0005] Several external catheter fixation techniques have been used in an effort
to prevent catheter dislodgement and/or catheter migration. These techniques have
included subcutaneous tunneling, suturing, and external fixation devices. However,
none of these external fixation techniques have been widely adopted due to poor
efficacy, concerns over infectious risk, and patient comfort.

[0006] Each time an epidural or peripheral catheter is inadvertently dislodged,

man-power and materials are wasted in order to replace it. The patient often
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experiences worsened pain, which often is treated with systemic opiates, that have been
shown to delay return of bowel function and lengthen hospital stay. In addition, patient
satisfaction, an outcome measure which may likely become tied to reimbursement in
the future, can decline when pain is inadequately controlled. = Moreover, an
inadvertently dislodged catheter in a coagulopathic or deliberately anti-coagulated
patient can cause epidural hematoma formation, which is a complication that can be
costly to treat. |

[0007] Another key patient population where catheter dislodgement can carry
significant hidden costs, both to the patient and facility, is the thoracic surgery patient.
Thoracic surgery patients are often pulmonary cripples who are reliant on epidural
analgesia to be able to take adequate tidal volumes with each breath. Loss of epidural
analgesia in such patients can cause inability to wean ventilator support, or trigger the
need for re-intubation, with all of the associated subsequent complications.

[0008] Lastly, long-term epidural catheters, such as those used for chronic pain
in cancer patients, often have a higher rate of dislodgement. At the same time, this
patient population would arguably have the highest costs associated with catheter
dislodgment, as they are typically located away from the hospital, are difficult to
transport, and have the most severe forms of pain.

[0009] Therefore, a catheter for accessing an internal body region (i.e., an
epidural space, nerve region, or the like) is needed that overcomes the above

limitations.

SUMMARY OF THE INVENTION

[0010] The present invention relates to a system and method for accessing an
internal body region, such as the epidural space or a nerve region, using a catheter
characterized by an inflatable anchor to secure the catheter in the internal body region.
The inflatable anchor is coupled to a distal end of the catheter tip to provide an internal
fixation system for the catheter. The catheter may be utilized in at least hepatic, gastro-
intestinal, orthopedic, obstetric/gynecological, vascular, and thoracic surgeries to
inhibit catheter dislodgement and migration.

[0011] Some aspects of the invention provide a system for accessing an internal
body region using a catheter. The catheter includes a catheter body and a medication

lumen positioned within the catheter body for delivering medication to the internal
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body region. An inflation lumen is positioned within the catheter body. A balloon is in
fluid communication with the inflation lumen, and the balloon is configured to move
between a collapsed position and an expanded position as fluid enters the balloon
through the inflation lumen. An anchor covers at least a portion of the balloon on an
outer surface of the catheter body and includes a movable section with a first retracted
position and a second deployed position. Upon inflation of the balloon, the movable
section of the anchor moves radially outward from the first contracted position to the
second deployed position to secure the catheter in the internal body region.

[0012] In one version of this aspect of the invention, the anchor includes a
plurality of movable sections configured to move between the first retracted position
and the second deployed position.

[0013] In one version of this aspect of the invention, each of the plurality of
movable sections is defined by a longitudinal section having a length between about
0.15 inches and about 0.18 inches.

[0014] In one version of this aspect of the invention, the medication lumen is
defined by an arcuate shape in cross-section to decrease an injection pressure required
by the medication lumen.

[0015] In one version of this aspect of the invention, the medication delivered to
the internal body region includes at least one of saline and an anesthetic solution.
[0016] In one version of this aspect of the invention, the inflation lumen is
coupled to a fluid source for delivering at least one of air, gas and liquid to the balloon.
[0017] In one version of this aspect of the invention, the anchor comprises at
least one of a silicon, polyurethane, nylon, latex, and polyisoprene material.

[0018] In one version of this aspect of the invention, the anchor is provided in the
form of a sheath and is adhesively coupled to the catheter body

[0019] In one version of this aspect of the invention, the movable section of the
anchor has a bowed shape when in the second deployed position.

[0020] In one version of this aspect of the invention, the movable section of the
anchor includes two segments meeting at a flexible joint when in the second deployed
position.

[0021] In one version of this aspect of the invention, the movable section of the
anchor includes two segments meeting at a flexible joint when in the second deployed

position.
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[0022] In one version of this aspect of the invention, the movable section of the
anchor has a symmetrical shape about the catheter body when in the second deployed
position.

[0023] In one version of this aspect of the invention, the movable section of the
anchor has an asymmetrical shape about the catheter body when in the second
deployed position. '

[0024] In one version of this aspect of the invention, the internal body region is
an epidural space; and wherein the catheter is an epidural catheter for accessing the
epidural space.

[0025] In one version of this aspect of the invention, the internal body regionis a
nerve region; and wherein the catheter is a peripheral nerve catheter for accessing the
nerve region.

[0026] In another aspect, the invention provides a method for accessing an
internal body region using a catheter. The method includes inserting a catheter body
into the internal body region and delivering a medication to the internal body region
through a medication lumen positioned within the catheter body. A balloon
surrounding the catheter body is inflated from a collapsed position to an expanded
position as fluid enters the balloon through an inflation lumen in fluid communication
therewith. Upon inflation of the balloon, an anchor having a movable section is
configured to move from a first retracted position to a second deployed position to
cause the movable section of the anchor to move radially outward to secure the catheter
in the internal body region.

[0027] In one version of this aspect of the invention, the anchor includes a
plurality of movable sections configured to move between the first retracted position
and the second deployed position.

[0028] In one version of this aspect of the invention, the movable section of the
anchor has a bowed shape when in the second deployed position.

[0029] In one version of this aspect of the invention, the movable section of the
anchor includes two segments meeting at a flexible joint when in the second deployed
position.

[0030] In one version of this aspect of the invention, the movable section of the
anchor includes two outwardly inclined segments meeting at a flexible joint when in the

second deployed position.
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[0031] In one version of this aspect of the invention, the movable section of the
anchor has a symmetrical shape about the catheter body when in the second deployed
position.

[0032] In one version of this aspect of the invention, the movable section of the
anchor has an asymmetrical shape about the catheter body when in the second
deployed position.

[0033] In one version of this aspect of the invention, the internal body region is
an epidural space; and wherein the catheter is an epidural catheter for accessing the
epidural space.

[0034] In one version of this aspect of the invention, the internal body region is a
nerve region; and wherein the catheter is a peripheral nerve catheter for accessing the
nerve region.

[0035] These and other features, aspects, and advantages of the present
invention will become better understood upon consideration of the following detailed

description, drawings, and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] FIG. 1 is a perspective view of an example catheter accessing an epidural
space and surrounding anatomical structures according to one embodiment of the
present invention.

[0037] FIG. 2 is an enlarged perspective view of the catheter of FIG. 1 accessing
the epidural space.

[0038] FIG. 3 is a perspective view of an example catheter accessing a nerve
region and surrounding anatomical structures according to another embodiment of the
present invention.

[0039] FIG. 4 is a side perspective view of the example catheter in a contracted
position according to one embodiment of the present invention.

[0040] FIG. 5 is a side perspective view of the example catheter of FIG. 4 in a
deployed position.

[0041] FIG. 6 is a side cross-sectional view of the example catheter of FIG. 5 taken
about line 6-6.

[0042] FIG. 7 is a cross-sectional view of the example catheter of FIG. 6 taken

about like 7-7.
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[0043] FIG. 8 is a side perspective view of the example catheter in a contracted

position according to another embodiment of the present invention.

[0044] FIG. 9 is a side perspective view of the example catheter of FIG. 8 in a
deployed position.
[0045] FIG. 10 is a side cross-sectional view of the example catheter of FIG. 9

taken about line 10-10.

DETAILED DESCRIPTION OF THE INVENTION

[0046] Before any embodiments of the invention are explained in detall, it is to
be understood that the invention is not limited in its application to the details of
construction and the arrangement of components set forth in the following description
or illustrated in the following drawings. The invention is capable of other embodiments
and of being practiced or of being carried out in various ways. Also, it is to be
understood that the phraseology and terminology used herein is for the purpose of

nu

description and should not be regarded as limiting. The use of “including,” “comprising,”
or “having” and variations thereof herein is meant to encompass the items listed
thereafter and equivalents thereof as well as additional items. Unless specified or
limited otherwise, the terms “mounted,” “connected,” “supported,” and “coupled” and
variations thereof are used broadly and encompass both direct and indirect mountings,
connections, supports, and couplings. Further, “connected” and “coupled” are not
restricted to physical or mechanical connections or couplings.

[0047] The following discussion is presented to enable a person skilled in the art
to make and use embodiments of the invention. Various modifications to the illustrated
embodiments will be readily apparent to those skilled in the art, and the generic
principles herein can be applied to other embodiments and applications without
departing from embodiments of the invention. Thus, embodiments of the invention are
not intended to be limited to embodiments shown, but are to be accorded the widest
scope consistent with the principles and features disclosed herein. The following
detailed description is to be read with reference to the figures, in which like elements in
different figures have like reference numerals. The figures, which are not necessarily to
scale, depict selected embodiments and are not intended to limit the scope of
embodiments of the invention. Skilled artisans will recognize the examples provided

herein have many useful alternatives and fall within the scope of embodiments of the
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invention.

[0048] FIGS. 1-2 illustrate an example catheter 10 being inserted through a
delivery needle 12 into an internal body region 14, such as an epidural space. As
previously described, accessing the epidural space 14 can be challenging. The epidural
space 14 is a potential space that is generally collapsed and enlarges when the tissues
that bound it are separated. FIGS. 1 and 2 illustrate the tissues that define the epidural
space 14 including the dura mater 16 (or dura) which is a protective covering that
sheaths a spinal cord 18, a ligamentum flavum 20 which is a ligament adjacent to the
dura 16 that runs longitudinally along the spinal column, and the bony sides of the
vertebral canal. Other anatomical structures near the epidural space 14 illustrated in
FIGS. 1 and 2 include a pedicle 22, a vertebral body 24, an intervertebral disc 26,
transverse process 28, a spinous process 30 and a spinal nerve root 32.

[0049] To access the epidural space 14, a patient is positioned either seated or on
their side and instructed to flex their back outward to maximize spacing between the
outer vertebral components. The spinous processes 30 are palpated, and the location of
the interlaminar space is estimated. A needle trajectory is then chosen by the
anesthesiologist and the delivery needle 12, such as a Tuohy needle, is inserted in the
midline. The delivery needle 12 includes a hollow lumen to allow for placement of the
catheter 10 through which pain medication can be administered, as will be described in
further detail below. As the delivery needle 12 is advanced, it passes through the
patient's skin 34, soft tissue 36, interspinous ligament 38, and the ligamentum flavum
20 then ideally stops in the epidural space 14.

[0050] Prior to encountering the ligamentum flavum 20, a syringe 40 filled with
air or saline 42, for example, is attached to the delivery needle 12. The needie 1Z then is
advanced slowly and gentle pressure is maintained on the syringe plunger 44 to assess
the resistance to flow at a tip 46 of the delivery needle 12. A loss of resistance to flow,
as assessed through subjective feel when the air or fluid 42 is ejected from the syringe
40, indicates that the needle 12 has passed through the ligamentum flavum 20 into the
epidural space 14. The delivery needle 12 is held in position to allow placement of the
catheter 10 then withdrawn from the epidural space 14 over the catheter 10.

[0051] Although the above described catheter was described as an epidural
catheter for accessing the epidural space 14, the catheter 10 may also be a peripheral

nerve catheter 100, as shown in FIG. 3, for accessing a nerve region 114. The peripheral
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nerve catheter 100 is substantially the same as the epidural catheter 10. Therefore
similar reference numerals are used to describe the catheter. The peripheral nerve
catheter 100 can be placed at several different sites in the body, abutting major nerves
116 (i.e., brachial plexus, femoral, sciatic nerve, and the like) which innervate limbs, or
more central regions (i.e, intercostals, paravertebral, transversus abdominis plane
nerves innervating ribs, chest, abdomen), to deliver a continuous flow of local
anesthetic for prolonged pain relief. An ultrasound probe is placed in the region of
interest, the nerve 116 is identified, the nerve block needle is inserted under ultrasound
guidance, puncturing through several layers of fat, muscle, and fascia, until the nerve
116 is reached under real-time ultrasound visualization. Once the desired needle
location is achieved, a pocket of local anesthetic is created by injecting directly through
the needle, then the block catheter 100 is threaded through the needle into the space
directly next to the nerve 116. The needle is removed over the catheter 100, leaving the
catheter 100 in place, and the catheter 100 is internally secured, as will be described in
further detail below, to provide resistance against catheter 100 dislodgement by lodging
against the inner most fascial plane surrounding the nerve 116.

[0052] Turning now to FIGS. 4, 5 and 6, embodiments of the catheter 10 will be
described in greater detail. Generally, the catheter 10 is a regional anesthesia catheter
including a catheter body 48 having positioned therein a medication lumen 50 and an
inflation lumen 52. The medication lumen 50 is capable of delivering medication 54,
such as saline or an anesthetic solution, to the internal body region 14 or 114 (i.e, the
epidural space or nerve region). The inflation lumen 52 is in fluid communication with
a balloon 56 that surrounds a portion of an outer surface 58 of the catheter body 48. As
fluid enters the balloon 56 through the inflation lumen 52, the balloon 56 can move
between a collapsed position 60 (see FIG. 4) and an expanded position 62 (see FIGS. 5
and 6). The catheter 10 further includes an anchor 64, which may be provided in the
form of a sheath that cov‘ers a portion of the balloon 56 on the outer surface 58 of the
catheter body 48. The anchor 64 may include a movable section 66 that moves radially
outward from a retracted position 68 (see FIG. 4) to a deployed position 70 (see FIGS. 5
and 6) upon inflation of the balloon 56 to secure the catheter 10 within the internal
body region 14 and reduce inadvertent catheter dislodgement, compared to
conventional regional anesthesia catheters.

[0053] Turning to FIG. 4, the catheter body 48 may be cylindrical in shape and
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have an overall length of about 36 inches, however, the catheter body 48 may be
characterized by any suitable length. In one non-limiting example, the external
diameter D1 of the catheter body 48 may be between about 0.035 inches and about
0.036 inches. In one example, the catheter body 48 is made from a polyether block
amide material (e.g, PEBAX). The outer surface 58 of the catheter body 48 may include
measurement markings 72 to provide an indication of insertion depth of the catheter 10
in the internal body region 14. As shown in FIG. 1, the catheter body 48 is bifurcated at
a junction 76 into a medication lumen body 78 and an inflation lumen body 80 to house
the medication lumen 50 and the inflation lumen 52, respectively, at a distal end 74 of
the catheter body 48. Thus, the medication lumen 50 is fluidly coupled to a syringe 82
filled with the medication 54 for delivery into the internal body region 14. Similarly, the
inflation lumen 52 is fluidly coupled to the syringe 40 filled with air, gas, or liquid 42 for
delivery into the balloon 56.

[0054] Turning to FIG. 6, the catheter body 48 defines an internal passageway 84
at the distal end 74 in which the medication lumen 50 and the inflation lumen 52 are
both disposed in. The medication lumen 50 is utilized to inject the medication 54, such
as saline or an anesthetic solution, in the direction indicated by arrows A, from the
syringe 82 to a tip 88 of the catheter body 48 and into the internal body region 14.
Similarly, the inflation lumen 52 is utilized to inject air, gas, or liquid, for example, in the
direction indicated by arrows B, from the syringe 40 to the enclosed balloon 56. The tip
88 of the catheter body 48 and the tip of the medication lumen 50 may be flexible in
order to inhibit perforation of the dura 16 in the epidural space 14 (see FIG. 1), for
example, or surrounding vessels in the nerve region 114 (see FIG. 3).

[0055] In some embodiments, the medication lumen 50 is defined by an arcuate
shape in cross-section, as shown in FIG. 7, in order to decrease an injection pressure
required by the medication lumen 50. Alternatively, the medication lumen 50 may be
defined by any other shape in cross-section that provides a suitable injection pressure
for the medication lumen 50. The inflation lumen 52 is defined by a circular shape in
cross-section, as shown in FIG. 7, such that the lumens 50, 52 are arranged in a "smile"
configuration in order to maximize the cross sectional area of the medication lumen 50
and decrease the required injection pressure, as just described. Alternatively, the
injection lumen 50 may be defined by any suitable shape in cross-section.

[0056] Returning to FIG. 4, the balloon 56 is positioned at the distal end 74 of the
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catheter body 48 near the tip 88, and surrounds a portion of the outer surface 58 of the
catheter body 48. In the collapsed position 60, the balloon 56 is substantially flush with
the outer surface 58 of the catheter body 48. As air, gas, or liquid, for example, is
injected into the inflation lumen 52, the balloon 56 moves from the collapsed position
60, as shown in FIG. 4, to the expanded position 62, as shown in FIGS. 5 and 6. An
opening 89 is provided on the wall of the catheter body 48, as shown in FIG. 6, to allow
fluid to pass from the inflation lumen 52 to an interior space 90 of the enclosed balloon
56. Inflation of the balloon 56 may be performed using the syringe 40 with a valve to
maintain pressure. Additionally, or alternatively, the catheter 10 may incorporate a
simple, disposable inflation device incorporated into the hub at a proximal end 86 of the
inflation lumen body 80 (see FIG. 1).

[0057] In the expanded position 62, the balloon 56 may have a diameter D; of
about 4 millimeters, as shown in FIG. 5, however the diameter D2 is not limited to this
dimension. As the balloon 56 expands from the collapsed position 60 to the expanded
position 62, the anchor 64 moves from the retracted position 68 (see FIG. 4) to the
deployed position 70 (see FIGS. 5 and 6). In the deployed position 70, the anchor may
have a diameter D3 of about 6 millimeters, however any suitable diameter D3 may be
provided to inhibit the internal tip 88 of the catheter body 48 from dislodging out of the
internal body region 14 of the patient. Thus, the catheter 10 provides an improved
fixation technique for epidural catheters and peripheral nerve catheters and can reduce
inadvertent catheter dislodgement compared to conventional catheters. In addition, the
catheter 10 may help to limit the occurrence of epidural hematoma, for example, by
reducing catheter dislodgment and thus limiting hematoma formation in the setting of
coagulopathy or deliberate anticoagulation.

[0058] The anchor 64 may be provided in the form of a sheath, as shown in FIG.
4, that covers the balloon 56 and a portion of the catheter body 48 at the distal end 74.
In one example, the anchor 64 is made from a low durometer, high elasticity, resilient
and biologically inert material. For example, the anchor 64 can be made from silicon,
polyurethane, nylon, latex, polyisoprene, polyethylene terephthalate (PET), or the like.
An adhesive 91, such as cyanoacrylate, may be provided on the outer surface 58 of the
catheter body 48 to secure the anchor 64 thereto, as shown in FIG. 6. The adhesive 91
may be placed in pre-determined intervals along the outer surface 58 of the catheter

body 48 or, alternatively, the adhesive 91 may be applied as a continuous thin film along

10
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the outer surface 58 of the catheter body 48, so long as the proximal end of the anchor
64 can freely move to allow the anchor 64 to move between the retracted position 68
and the deployed position 70. The adhesive 91 may reduce disruption of the bonding
between the anchor 64 and the catheter body 48, which could lead to a lower extraction
force.

[0059] Referring to FIGS. 4-6, the anchor 64 includes one or more movable
sections 66 that move between the retracted position (see FIG. 4) and the deployed
position 70 (see FIGS. 5 and 6) as the balloon 56 is inflated, while a relatively stationary
section 92 at a distal portion of the anchor 64 remain secured to the catheter body 48.
The movable sections 66 may be semi-rigid prongs 93, for example, that splay radially
outward by inflation of the balloon 56 to combat inadvertent catheter dislodgement
from within the internal body region 14.

[0060] In the embodiment shown in FIGS. 4-6, the movable section 66 includes
two outwardly inclined prongs 93 that meet at a flexible joint 94 that extends radially
outward when the movable section 66 is in the deployed position 70. Thus, the movable
section 66 of the anchof 64 forms an asymmetrical shape about the catheter body 48
when in the deployed position 70. In other embodiments, the movable section 66 may
include two or more outwardly inclined prongs 93 suitable for securing the catheter tip
88 within the internal body region 16. ‘

[0061] In an alternative preferred embodiment, as shown in FIGS. 8, 9 and 10, the
movable section 66 includes one or more prongs 95 each defined by a first segment 96
and a second segment 97. The embodiment shown in FIGS. 8, 9, and 10 is substantially
the same as the embodiment shown in FIGS. 4-6, except for the movable section 66.
Therefore similar reference numerals are used to describe the catheter in both
embodiments. The first segment 96 and the second segment 97 meet at a flexible joint
98 positioned between the two segments 96, 97 when the movable section 66 is in the
deployed position 70, as shown in FIGS. 9 and 10. Thus, the movable section 66 of the
anchor 64 forms a symmetrical, bowed shape about the catheter body 48 when in the
deployed position 70. In other embodiments, the movable section 66 may include two
or more prongs 95 suitable for securing the catheter tip 88 within the internal body
region 14.

[0062] In both embodiments, the prongs 93, 95 provide protection for the

balloon 56 and added resistance against dislodgement. In one non-limiting example,
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each prong 93, 95 of the movable section 66 may have a length L; between about 0.15
inches and about 0.18 inches in the retracted position 68, as shown in FIGS. 4 and 8.
The stationary sections 92 of the anchor 64 may extend between about 0.39 inches to
about 0.79 inches along the catheter body 48 on the proximal side of the movable
section 66. However, the length of the stationary sections 92 may be any suitable length
to insure that a forward driving force is applied directly to the catheter body 48 by the
operator’s fingers, while threading the catheter 10. In some embodiments, a fine wire
stylet may be threaded inside the medication lumen 50 of the catheter body 48 during
catheter insertion, to provide added rigidity. The wire stylet may extend through the
internal passageway 84 of the catheter body 48 and end several centimeters proximal to
the tip 88 of the catheter body 48, to preserve the catheter’s original softness at the tip
88.

[0063] During operation, the catheter 10, 100 may be inserted as a peripheral
nerve catheter with or without ultrasound guidance, or an epidural catheter with or
without fluoroscopic and epidurographic confirmation. Ultrasound guided peripheral
nerve catheter placement may be carried out using any appropriate ultrasound machine
under real-time guidance. The neurovascular bundle 116, as shown in FIG. 3, may be
identified and the delivery needle 12 (e.g, a 17g Tuohy needle) may be advanced using
the standard “in-plane” method until the tip 46 is visualized just adjacent to the
peripheral nerve being blocked. The tip 46 of the delivery needle 12 is designed to
allow easy placement of the catheter 10, 100 with minimal trauma to tissues. At this
point, a predetermined volume of saline may be injected through the delivery needle 12
to form a liquid pocket in the tissue, and the catheter 10, 100 is threaded through the
delivery needle 12, approximately 2-3 c¢m beyond the tip 46 into the pocket. The
delivery needle 12 may then be withdrawn. The anchor 64 is then deployed under real-
time ultrasound guidance to confirm correct placement of the catheter 10, 100 and
successful deployment of the anchor 64.

[0064] Thus, due to the internal nature of the anchor 64, minimal discomfort to
the patient is caused and visualization of the insertion site is provided. Additionally, the
internal nature of the anchor 64 generates an increased extraction force required to pull
the catheter 10, 100 through fascia (connective tissue planes surrounding muscle and
neurovascular bundles), or the ligamentum flavum 20. This increased extraction force

(e.g., about 0.5 kilogram-force) can thereby decreases the chance of inadvertent

12



WO 2016/149247 PCT/US2016/022428

catheter dislodgement, without increasing the risk of infection or discomfort to the

patient.
[0065] This, the invention provides a system and method for accessing an
internal body region, such as the epidural space or a nerve region, using a catheter

characterized by an inflatable anchor to secure the catheter in the internal body region.

13
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CLAIMS

What is claimed is:

1. A catheter for accessing an internal body region, the catheter comprising:

a catheter body;

a medication lumen positioned within the catheter body for delivering
medication to the internal body region;

an inflation lumen positioned within the catheter body;

a balloon in fluid communication with the inflation lumen, the balloon configured
to move between a collapsed position and an expanded position as fluid enters the
balloon through the inflation lumen;

an anchor covering at least a portion of the balloon on an outer surface of the
catheter body, the anchor having a movable section with a first retracted position and a
second deployed position; and

wherein upon inflation of the balloon, the movable section of the anchor moves
radially outward from the first retracted position to the second deployed position to

secure the catheter in the internal body region.

2. The catheter of claim 1, wherein the anchor includes a plurality of
movable sections configured to move between the first retracted position and the

second deployed position.

3. The catheter of claim 2, wherein each of the plurality of movable sections
is defined by a longitudinal section having a length between about 0.15 inches and

about 0.18 inches.
4, The catheter of claim 1, wherein the medication lumen is defined by an

arcuate shape in cross-section to decrease an injection pressure required by the

medication lumen.

14
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5. The catheter of claim 1, wherein the medication delivered to the internal

body region includes at least one of saline and an anesthetic solution.

6. The catheter of claim 1, wherein the inflation lumen is coupled to a fluid

source for delivering at least one of air, gas and liquid to the balloon.

7. The catheter of claim 1, wherein the anchor comprises at least one of a

silicon, polyurethane, nylon, latex, and polyisoprene material.

8. The catheter of claim 1, wherein the anchor is provided in the form of a

sheath and is adhesively coupled to the catheter body.

9. The catheter of claim 1, wherein the movable section of the anchor has a

bowed shape when in the second deployed position.

10. The catheter of claim 1, wherein the movable section of the anéhor

includes two segments meeting at a flexible joint when in the second deployed position.
11. The catheter of claim 1, wherein the movable section of the anchor
includes two outwardly inclined segments meeting at a flexible joint when in the second

deployed position.

12. The catheter of claim 1, wherein the movable section of the anchor has a

symmetrical shape about the catheter body when in the second deployed position.

13. The catheter of claim 1, wherein the movable section of the anchor has an

asymmetrical shape about the catheter body when in the second deployed position.

14.  The catheter of claim 1, wherein the internal body region is an epidural

space; and wherein the catheter is an epidural catheter for accessing the epidural space.

15
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15.  The catheter of claim 1, wherein the internal body region is a nerve
region; and wherein the catheter is a peripheral nerve catheter for accessing the nerve

region.

16. A method for securing a catheter in an internal body region, the method
comprising:

inserting a catheter body into the internal body region;

16
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delivering a medication to the internal body region through a medication lumen
positioned within the catheter body; and

inflating a balloon surrounding the catheter body from a collapsed position to an
expanded position as fluid enters the balloon through an inflation lumen in fluid
communication therewith,

wherein upon inflation of the balloon, an anchor having a movable section is
configured to move from a first retracted position to a second deployed position to
cause the movable section of the anchor to move radially outward to secure the catheter

in the internal body region.

17.  The method of claim 16, wherein the anchor includes a plurality of
movable sections configured to move between the first retracted position and the

second deployed position.

18. The method of claim 16, wherein the movable section of the anchor has a

bowed shape when in the second deployed position.

19. The method of claim 16, wherein the movable section of the anchor

includes two segments meeting at a flexible joint when in the second deployed position.
20.  The method of claim 16, wherein the movable section of the anchor
includes two outwardly inclined segments meeting at a flexible joint when in the second

deployed position.

21. The method of claim 16, wherein the movable section of the anchor has a
symmetrical shape about the catheter body when in the second deployed position.
22. The method of claim 16, wherein the movable section of the anchor has an

asymmetrical shape about the catheter body when in the second deployed position.

23.  The method of claim 16, wherein the internal body region is an epidural

space; and wherein the catheter is an epidural catheter for accessing the epidural space.
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24,  The method of claim 16, wherein the internal body region is a nerve
region; and wherein the catheter is a peripheral nerve catheter for accessing the nerve

region.

18
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