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adhesive layer to secure the stabilizer relative to a cannula assembly. The stabilizer i1s formed of a polymeric gel or foam. In one
embodiment, the stabllizer Is fixedly secured to an elongate tubular member of a cannula assembly. In an alternative embodiment,
the stabllizer Is mounted for longitudinal movement along an elongate tubular member of a cannula assembly.
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ABSTRACT
A stabilizer is provided to secure and fix the position of a cannula assembly relative to
tissue. The stabilizer is a liquid swellable member which expands within an incision in tissue in
response to the absorption of a liquid. The stabilizer includes an inner adhesive layer to secure
the stabilizer relative to a cannula assembly. The stabilizer 1s formed of a polymeric gel or foam.
In one embodiment, the stabilizer is fixedly secured to an elongate tubular member of a cannula

assembly. In an alternative embodiment, the stabilizer 1s mounted for longitudinal movement

along an elongate tubular member of a cannula assembly.
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STABILIZATION ASSIST DEVICE FOR TROCAR

BACKGROUND

. Technical field

The present disclosure relates to a stabilization assist device. More particularly, the
present disclosure relates to a stabilization assist device for use with a trocar cannula or

“cannula” to secure and stabilize the cannula’s position through an incision.

2. Background Of Related Art

Many modem surgical procedures can be performed in a noninvasive manner. Examples

of such procedures can include endoscopic and/or laparoscopic surgeries. In these surgeries, a
small 1ncision 1s made through the skin of a patient and an access port or "cannula" is inserted
through the incision to provide access to the internal body cavity. For example, a hernia repair
surgery may be performed laparoscopically by first forming an incision through the abdominal
wall of a patient and inserting the access port or cannula through the incision. Thereafter,

surgical instruments may be inserted through the cannula to perform the hernia repair surgery.

When the cannula is inserted through the incision, it is often desirable to secure or
stabilize the cannula’s position relative to the abdominal wall. Various devices may be provided

on the outer surface of the cannula to facilitate stabilization within the abdominal wall, such as,
for example, balloons, disks, etc. A particularly suitable method of stabilizing the cannula
relative to the abdominal wall includes providing an inflatable balloon at a distal end of the
cannula and a securing member slidably mounted on the cannula tube. The cannula is inserted

into the incision in the abdominal wall and the balloon inflated to secure the cannula against the
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inner surface of the abdominal wall. Thereafter, the securing member 1s advanced against the

outer surface of the abdominal wall or a skin and locked in place to fix the depth of the cannula
relative to the abdominal wall. And exemplary example of this type of device 1s disclosed in US
patent application serial number 11/235,492, entitled Balloon Anchored Surgical Apparatus, Its
Method and Manufacture, filed on September 26, 2005. This particular device includes an open
cell foam collar slidably mounted about a cannula tube which i1s compressible against the outer
surface of the skin and cooperates with an inflatable balloon on an 1nner surface of the skin to
secure the cannula relative to the abdominal wall. As it 1s compressed, the open cell foam collar

displaces gas between the cells. When the collar is moved away from the skin air reenters the

open cell foam structure and the collar expands to its original shape.

While this device provides an excellent means of securing a cannula to an abdominal wall
of a patient 1t 1s desirable to provide expandable or swellable cannula stabilization device which
can secure a cannula in position relative to the abdominal wall by absorption of bodily, or
externally supplied, fluids into the stabilization device. It would be further desirable to provide a
stabilization device where the expansion of the device may be reversed by the withdrawal or
displacement of fluids from the device. Further, it would be desirable to provide a stabilization
device which can seal against the inner surfaces of the incision of the abdominal wall to fully fill
the incision with the stabilization device and thus minimize any chance of escape of insuffulation
fluid or gases from within the body cavity. Additionally, 1t would be desirable to provide such a
stabilization device which is longitudinally movable along the outer surface of the tube of the

cannula to adjust the depth of the cannula through the abdominal wall.
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SUMMARY

There 1s disclosed a stabilizer for use 1n securing a cannula assembly relative to an
incision in tissue. A stabilizer generally includes a stabilizing member positionable upon an
elongate tubular member of an associated cannula assembly. The stabilizing member is
swellable from an initial radial dimension to a greater final radial dimension in response to the

absorption of a liquid. The stabilizing member may be formed of an absorbent polymeric gel or

foam.

In one embodiment, the stabilizing member is a hollow elongate tubular member which is
swellable from an initial radial diameter to a greater final radial diameter in response to the
absorption of a liquid. The diameter of the stabilizing member may be reducible from the final
diameter back to the initial diameter upon the application of a subsequent material displacing or
reabsorbing the liquid from the stabilizing member. The stabilizing member may include a

longitudinal slit to facilitate positioning the stabilizing member about the elongate tubular

member of the associated cannula assembly.

In one embodiment, the stabilizing member includes an adhesive layer formed on an

inner surface of the stabilizing member to secure the stabilizing member to the elongate tubular

member of the cannula assembly.

There is also disclosed an adjustable stabilizer for securing a cannula assembly relative to
an incision 1in tissue. The adjustable stabilizer generally includes a hollow tubular member for

receipt of a portion of a cannula assembly and a stabilizing member secured to the hollow tubular
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member and being swellable from an initial radial dimension to a greater final radial dimension
In response to the absorption of a liquid. The stabilizing member may also include an inner

adhesive layer on an inner surface thereof to secure the stabilizing member to the hollow tubular

member.

In one embodiment, the hollow tubular member includes a locking member for securing
the hollow tubular member at a predetermined position along the length of a cannula assembly.
The locking member is a spring biased clamp. The spring biased clamp is positioned at a
proximal end of the hollow tubular member and proximally of the stabilizing member. The

stabilizing member may be formed from a polymeric gel or foam.

There 1s also disclosed a stabilized cannula assembly including a cannula assembly
having a valve body and an elongate tubular member extending distally from the valve body.
The stabilized cannula assembly further includes a stabilizing member positionable upon the
elongate tubular member such that the stabilizing member is swellable from an initial dimension
to a greater final dimension in response to the absorption of a liquid. In one embodiment, the

stabilizing member is fixedly secured to the elongate tubular member of the cannula assembly.

In an alternative embodiment, the stabilizing member it is movably mounted relative to

the elongate tubular member of the cannula assembly such that the stabilizing member may be

moved longitudinally relative to the elongate tubular member. In this embodiment, the

stabilizing member is mounted on a hollow tube movably mounted on the elongate tubular
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member. In a particular embodiment, the hollow tube includes a locking member to secure the

hollow tube longitudinally relative to the elongate tubular member.

DESCRIPTION OF THE DRAWINGS

Various embodiments of the presently disclosed stabilization assist device are disclosed
herein with reference to the drawings, wherein:

FIG. 1 1s a perspective view of one embodiment of a stabilization assist device;

FIG. 2 is a side view, shown in section, taken along the line 2-2 of FIG. 1;

FIG. 3 is a side view, shown in section, similar to FIG. 2 with the stabilization assist

device 1n an expanded or swelled condition;

FIG. 4 1s perspective view of the stabilization assist device of FIG. 1 mounted on a

cannula;

FIG. 5 1s a perspective view of an incision in tissue;

FIG. 6A 1s a side view, shown in section, of the stabilization assist device of FIG. 1

inserted through the incision in the tissue;

FIG. 6B i1s a side view, shown 1n section, similar to FIG. 6 A with the stabilization assist

device 1n the expanded or swelled condition;

FIG. 7 is a perspective view of another embodiment of a stabilization assist device

movably mounted on a cannula shaft;

FIG. 8A 1s a side view, shown 1n section, of the stabilization assist device of FIG. 7

inserted through an incision 1n tissue; and

FIG. 8B is a side view, shown 1n section, similar to FIG. 8 A with the stabilization assist

device in the expanded or swelled condition.
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- DETAILED DESCRIPTION OF EMBODIMENTS

Embodiments of the presently disclosed stabilization assist device or “stabilizer” will
now be described in detail with reference to the drawings wherein like numerals designate
identical or corresponding elements 1n each of the several views. As ts common in the art, the
term “proximal” refers to that part or component closer to the user or operator, 1.€. surgeon or

physician, while the term “distal” refers to that part or component further away from the user.

Referring to FIG. 1, there 1s disclosed a novel stabilization assist device or stabilizer 10
for use with a cannula type access port during endoscopic or laparoscopic surgeries. Stabilizer

10 1s provided to secure the cannula through an abdominal wall to control the depth of the
cannula through the abdominal wall as well as preventing any substantial flexing or pivoting
relative to the abdominal wall. While stabilizer 10 1s disclosed herein for use with a cannula 1n

endoscopic or laparoscopic surgery, it should be noted that stabilizer 10 may find application in
various other surgical situations, such as, for example, stabilizing a needle during intravenous

surgery, stabilizing a tube during endotracheal applications, etc.

Stabilizer 10 generally includes a tube or collar 12 which 1s configured to be positioned
about the tube of a cannula assembly. Collar 12 i1s formed of a hydrophilic polymer coating
material or swellable polymeric gel or foam material which expands 1n size in response to the
absorption of a liquid. By positioning collar 12 on a tube of a cannula assembly, collar 12 can
swell in size to fill the opening of an incision in tissue and thereby secure the cannula assembly

within the tissue incision. Collar 12 may be formed of different materials which may include,
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but are not limited to, sodium acrylate (NaA) and potassium sulfopropyl acrylate (KSPA),
poly(2-hydroxyethyl methacrylate), poly(ethylene glycol), poly(lactic acid), poly(glycolic acid),
polyurethanes, poly(caprolactone), poly(methyl methacrylate) polyacrylamides, polyacrylates,

poly(methacrylic acid), poly(sulfonic acid), poly(styrene)poly(propylene oxide)polysaccharides

such as alginate, chitosan, carboxymethylcellulose(CMC), dehydrated vegetable cellulose, and

copolymers/blends thereof.

Additionally, the swellable material forming collar 12 may be reversible to reduce the
size of collar 12 by displacement of the liquid out of collar 12. This may be accomplished by
introducing a salt solution into collar 12 or by other methods which draw or force the liquid out
of collar 12. In this manner the size of collar 12 may be reduced to facilitate removal of collar

12, and thus of the associated cannula, out of an incision in a patient.

Collar 12 defines a bore 14 extending from a distal end 16 to a proximal end 18 of collar
12 for receipt of the tube of a cannula assembly. In order to facilitate positioning collar 12 about
the tube of a cannula assembly, collar 12 may be provided with a longitudinal slit 20 so that
collar 12 may be wrapped about the tube of the cannula assembly. Collar 12 may be also
provided with an adhesive layer 22 in order to secure a collar 12 to the tube of the cannula

assembly. Adhesive layer 22 is formed on an inner surface 24 of collar 12 and may consist of

any surtable adhesive type coating or material.

Reterring now to FIGS. 2 and 3, and initially with regard to FIG. 2, it can be seen that in

the 1nitial or unexpanded condition, collar 12 has a predetermined initial outer diameter of d1.
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Predetermined outer diameter d1 is sized to facilitate insertion of collar 12 and the associated
cannula tube through an incision through tissue. Referring now to FIG. 3, collar 12 i1s formed
such that it expands to a predetermined maximum outer diameter d2 in response to the
absorption of a liquid. The liquid absorbed by collar 12 may include bodily fluids absorbed

through the edges of the incision in the patient or may be provided by a separate external source

such as, for example, a syringe, etc.

Referring to FIG. 4, and is noted hereinabove, stabilizer 10 1s configured for use with a
cannula assembly of the type typically used in laparoscopic or endoscopic surgeries, such as,
cannula assembly 26. Cannula assembly 26 generally includes a valve housing or body 28
having an opening 30 in a proximal end 32. Opening 30 extends from proximal end 32 to a
distal end 34 of body 28. An elongate tubular member 36 extends distally from body 28 such
that a proximal end 38 of elongate tubular member 36 extends from distal end 34 of body 28.
Elongate tubular member 36 terminates in a distal end 40 such that a throughbore 42 1s defined
from opening 30 at proximal end 32 of body 28 to distal end 40 of elongate tubular member 36.

Throughbore 42 is sized and dimensioned for receipt of various surgical instruments used during

typical laparoscopic and endoscopic surgeries.

Cannula assembly 26 may further include one or more ports 44, 46 in body 28 for use in
Injecting and exhausting various insuffulation fluids gases and/or dyes into and out of the body
of a patient. Additionally, body 28 may include one or more notches 48 for engagement with
various auxiliary instrumentation, such as, for example, tissue penetrating trocars, optical

Instrumentation, etc.
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Referring now to FIGS. 5, 6A and 6B, and initially with regard to FIG. 5, the use of
stabilizer 10 to support cannula assembly 26 within the tissue of a patient will now be described.
In a typical endoscopic and/or laparoscopic surgery an initial incision I 1s made through a tissue
T, such as, for example, an abdominal wall. Referring now to FIG. 6A, elongate tubular member

36, having stabilizer 10 mounted thereon, 1s inserted through incision I such that the appropriate
depth of elongate tubular member 36 within the abdominal cavity 1s achieved. As noted
hereinabove, stabilizer 12 has an initial predetermined outer dimension d1 which is small enough
to be easily inserted through incision I. Referring now to FIG. 6B, once elongate tubular
member 36 has probably been positioned within incision I, collar 12 swells towards the
maximum outer diameter d2 in response to the absorption of bodily fluids from tissue T.

Additionally, and or alternatively, a syringe may be used to inject liquids into collar 12 such that

collar 12 absorbs the liquids and expands towards 1ts maximum outer diameter d2.

As collar 12 expands towards i1its maximum outer diameter d2, a central portion 50 of
collar 12 swells to a diameter d3 to fill incision I. Central portion 50 fills the entire area of
incision I and may assume various asymmetric shapes corresponding to the edges of incision I.
A distal portion 52 of collar 12 swells to its maximum outer diameter d3 such that an edge 54 is

formed between distal portion 52 and central portion 50. Similarly, a proximal portion 56

expands to maximum outer diameter d2 and forms an edge 58 between proximal portion 56 and

central portion 50. Edges 54 and 58 prevent longitudinal movement of cannula assembly 26

through tissue T to stabilize cannula assembly 26 longitudinally relative to tissue T. Edges 54
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and 58 further cooperate to provide stabilizing surfaces against tissue T to aid in preventing

cannula assembly 26 from flexing or rocking relative to tissue T.

Thereafter, various endoscopic or laparoscopic surgical procedures may be performed
through cannula assembly 26. Once the various surgeries have been completed, and as noted
hereinabove, various solutions, such as, for example, a salt solution may be applied to collar 12
to draw liquids out of collar 12 and cause collar 12 to shrink back to its initial diameter d1.
Thereafter, cannula assembly 26, having stabilizer 10 thereon, may be removed from the incision

and the surgery completed.

Referring now to FIGS. 7, 8A and 8B, and initially with regard to FIG. 7, there is disclosed

an alternative embodiment of a stabilization device or stabilizer 60 for use with a cannula
assembly. Stabilizer 60 is configured to be longitudinally adjustabie along the length of elongate
tubular member 36 of cannula assembly 26. Stabilizer 60 generally includes an elongate tubular
member 62 having a distal end 64 and a proximal end 66. A throughbore 68 extends from
proximal end 66 to distal end 64 for receipt of elongate tubular member 36 of cannula assembly
26. A clamp assembly 70 is provided at proximal end 66 of elongate tubular member 62 and
allows elongate tubular member 62 to be fixedly secured at a desired position along the length of
elongate tubular member 36. Clamp assembly 70 generally includes a locking member in the

form of a spring biased collar 72 which defines an adjustable opening 74. Opening 74 allows
adjustable stabilizer 60 to be longitudinally moved along elongate tubular member 36 when

opening 74 is in the open most position and secures adjustable stabilizer 60 along the length of

-10 -
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elongate tubular member 36 when opening 74 is moved to the closed position. A pair of wings

76 and 78 are provided on collar 72 to move collar 72 between the opened and closed positions.

Adjustable stabilizer 60 further includes swellable collar 12 having adhesive layer 22

which fixedly secures collar 12 about elongate tubular member 62 in a manner substantially

identical to that described hereinabove with regard to stabilizer 10.

Referring now to FIG. 8 A, similar to that described hereinabove with regard to stabilizer
10, in use, elongate tubular member 36 having stabilizer 60 mounted thereon is inserted through
incision I such that the appropriate depth of elongate tubular member 36 within the abdominal
cavity is achieved. Collar 12 has predetermined outer dimension d1 which 1s small enough to be
easily inserted through incision I. Referring now to FIG. 8B, once elongate tubular member 36
has probably been positioned within incision I, collar 12 swells towards the maximum outer
diameter d2 in response to the absorption of bodily fluids from tissue T. As discussed

hereinabove, a syringe may be used to inject liquids into collar 12 such that collar 12 absorbs the

liquids and expands towards its maximum outer diameter d2.

As collar 12 expands towards its maximum outer diameter d2, central portion 50 of collar
12 swells to diameter d3 to fill incision I. Central portion 50 fills the entire area of incision I and
may assume various asymmetric shapes corresponding to the edges of incision I. Distal portion
52 of collar 12 swells to its maximum outer diameter d3 as does proximal portion 56. Similar to
that described hereinabove with regard to stabilizer 10, edges 54 and 58 prevent longitudinal

movement of elongate tubular member 62 of adjustable stabilizer 60 relative to tissue T. Edges

-11 -
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54 and 58 also cooperate to provide stabilizing surfaces against tissue T to aid in preventing

stabilizer 60, and thus cannula assembly 26, from flexing or rocking relative to tissue T.

Once collar 12 has swelled to secure adjustable stabilizer 60 relative to tissue T, clamp
assembly 70 including collar 72 may be opened by compressing wings 76 and 78 to release
collar 72 from elongate tubular member 36 of cannula assembly 26. Thereafter, cannula
assembly 26 is free to move longitudinally through adjustable stabilizer 62 in the directions of
arrow A so as to adjust cannula assembly 26, and specifically, elongate tubular member 36, to
the proper depth within the abdominal cavity. Once elongate tubular member 36 has been
properly positioned within the abdominal cavity, wings 76, 78 may be released to compress

collar 72 about elongate tubular member 36 thereby securing cannula assembly 26 longitudinally

relative to adjustable stabilizer 60 and tissue T.

Similar to that described hereinabove, various endoscopic or laparoscopic surgical
procedures may now be performed through cannula assembly 26. Once the operation has been
completed, and as noted hereinabove, various solutions, such as, for exampile, a salt solution may
be applied to collar 12 to draw liquids out of collar 12 and cause collar 12 to shrink back to its

initial diameter d1. Thereafter, cannula assembly 26, having stabilizer 10 thereon, may be
removed from the incision and the surgery completed. Thus, adjustable stabilizer 60 provides a
novel method of securing cannula assembly 26 at a desired depth within, and against the
longitudinal movement relative to, incision I in tissue T and prevents cannula assembly 26 from

fiexing or faliing over at an angie relative to tissue 1.

_12-
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It will be understood that various modifications may be made to the embodiments
disclosed herein. For example, collar 12 need not be formed as a cylindrical member but may
take other configurations such as oval, square, etc. sufficient to fill an incision formed 1n tissue.
Further, other methods, such as the provision of powders, or other hydrophilic substances, may
be provided to draw out fluids from the disclosed stabilizer so as to reduce the dimension of the
stabilizer from an expanded to an initial position for removal of the stabilizer. Additionally, as
noted hereinabove, the disclosed stabilizer may find use in other surgical applications, such as,
for example, intravenous procedures, endotracheal procedures, or other procedures requiring
stabilization of a member relative to surrounding tissue. Therefore, the above description should

not be construed as limiting, but merely as exemplifications of particular embodiments. Those

skilled in the art will envision other modifications within the scope and spirit of the claims

appended hereto.

-13 -
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CLAIMS

1. A stabilizer for use in securing a cannula assembly relative to tissue comprising:
a stabilizing member positionable upon an elongate tubular member associated with a

cannula assembly, the stabilizing member being swellable from an initial dimension to a greater

final dimension in response to the absorption of a liquid.

2. The stabilizer as recited 1n claim 1, wherein the stabilizing member is a hollow,
elongate tubular member, the elongate tubular member swellable from an initial diameter to a

greater final diameter in response to the absorption of a liquid.

3. The stabilizer as recited in claim 2, wherein the stabilizing member includes a

longitudinal slit to facilitate positioning the stabilizing member about the elongate tubular

member of the cannula assembly.

4. The stabilizer as recited 1n claim 2, wherein the stabilizing member includes an

adhesive layer formed on the inner surface of the stabilizing member to secure the stabilizing

member to an elongated tubular member of a cannula assembly.

5. The stabilizing member as recited 1n claim 2, wherein the stabilizing member 1s

formed of a polymeric gel.

~d ) B v ~ Pl /\n: - ,: ¢ eqe @ .
6. The sta 111Zi11g member as recited in claim 2, wherein the St&blllZing member 1S

formed of a polymeric foam.

- 14 -
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7. The stabilizing member as recited in claim 2, wherein the diameter of the
stabilizing member is reducible from the final diameter to the initial diameter upon the

application of a subsequent material.

8. An adjustable stabilizer for securing a cannula assembly relative to tissue
comprising:

a hollow tubular member for receipt of a portion of a cannula assembly; and

a stabilizing member secured to the hollow tubular member and being swellable from an

initial dimension to a greater final dimension in response to the absorption of a liquid.

9. The adjustable stabilizer as recited in claim 8, wherein the stabilizing member has
an inner adhesive layer on an inner surface thereof to secure the stabilizing member to the hollow

tubular member.

10.  The adjustable stabilizer as recited in claim 8, wherein the hollow tubular member
includes a locking member for securing the hollow tubular member at a predetermined position

along the length of a cannula assembly.

11.  The adjustable stabilizer as recited in claim 10, wherein the locking member

includes a spring biased clamp.

- 15 -
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12.  The adjustable stabilizer as recited in claim 11, wherein the locking member is

positioned at a proximal end of the hollow tubular member.

13.  The adjustable stabilizer as recited in claim 10, wherein the locking member 1s

positioned proximally of the stabilizing member.

14.  The adjustable stabilizer as recited in claim 8, wherein the stabilizing member 1s

formed of a polymeric gel.

15.  The adjustable stabilizer as recited in claim 8, wherein the stabilizing member 1s

formed of a polymeric foam.

16. A stabilized cannula assembly comprising:
a cannula assembly having a valve body and an elongate tubular member extending

distally from the valve body; and

a stabilizing member positionable upon the elongate tubular member, the stabilizing

member being swellable from an initial dimension to a greater final dimension in response to the

absorption of a liquid.

17.  The stabilized cannula assembly as recited in claim 16, wherein the stabilizing

member is fixedly secured to the elongate tubular member of the cannula assembly.

- 16 -
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18.  The stabilized cannula assembly as recited in claim 16, wherein the stabilizing

member is movably mounted relative to the elongate tubular member of the cannula assembly
such that the stabilizing member may be moved longitudinally relative to the elongate tubular

member.

19.  The stabilized cannula assembly as recited in claim 18, wherein the stabilizing

member is mounted on hollow tube movably mounted on the elongate tubular member.

20. The stabilized cannula as recited in claim 19, wherein the hollow tube includes a

locking member to secure the hollow tube longitudinally relative to the elongate tubular member.

.17 -
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