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(57) Abstract: A support apparatus for supporting a trocar while the trocar
| extends through a body wall of a patient includes an inflatable collar extend -
1

12

] ing around the trocar which can be inflated to a predetermined size by a
source of fluid where the source of fluid is located on the trocar support ap-
paratus itself so as to be carried thereby and is defined by a pump mechanism

to provide a fixed volume allowing inflation only to a tfixed size. An abut-
ment member is shaped to be received on an outer surface of the trocar

|

i sleeve and adjustable longitudinally of the trocar sleeve so as to be located at
! a selected position. A tube connecting the pump on the abutment to the in-
‘ flatable collar is wrapped helically around the sleeve of the trocar. The collar
i includes a sleeve portion which can be unrolled on to the trocar sleeve.
l
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TROCAR SUPPORT

FIELD

This disclosure relates to an apparatus arranged to locate and hold a trocar
in position through the wall of the body of the patient.

DEFINITION

In the specification the term “comprising” shall be understood to have a
broad meaning similar to the term “including” and will be understood to imply the
inclusion of a stated integer or step or group of integers or steps but not the
exclusion of any other integer or step or group of integers or steps. This definition
also applies to variations on the term “comprising” such as “comprise” and

“‘comprises’.

BACKGROUND OF THE DISCLOSURE

More than one prior art document provides arrangements where a trocar (or
other wall penetrating device) is held in place by an abutment on the exterior and

an inflated balloon on the interior.

US Patent 3,253,594 issued 1966 to Matthews shows a crude arrangement
of this type (called a peritoneal cannula) with a flat washer on the exterior forming
an abutment which is held in place by a screw and an inflatable balloon on the
interior. The balloon is inflated by a supply of saline from an external source
through a lumen which is a simple tube which may or may not be circular in cross-

section.

US Patent 4,861,334 issued 1989 to Nawaz shows a more effectively
engineered of this type, called a gastrostomy tube, with a domed washer on the
exterior held in place by a screw and an inflatable balloon on the interior. The
balloon is inflated through a channel in the interior of the tube fed through an

exterior port by a supply of air from an external source.
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Some subsequent patents are cited as improvements to the arrangement of

Nawaz.

In a number of published applications Applied Medical Resources (Albrecht
et al) disclose that it is known to attach an inflatable collar to a trocar. For

example:

US 2007/0239108 and US 2007/0213675 claim a sleeve as a cannula with
a balloon, but are limited to the use of annular grooves and longitudinal channel, to
provide the fluid communication from the inlet to the balloon;

US 2009/0221960 claims first and second inflatable sections or balloon and
an inlet port. This document mentions that the retention device can be formed as a

separate unit for attachment to an existing trocar. This is not a new idea.

US 2010/0081994 of Zisow provides a hinged end section of the trocar
sleeve which pivots to resist pull out of the trocar.

Telflex Medical and Applied Medical Resources both appear to have related
products and an extensive number of previous patents but no additional patents or
applications of relevance to this subject have been located.

All publications, patents, and patent applications mentioned in this
specification are herein incorporated by reference to the same extent as if each
individual publication, patent, or patent application was specifically and individually
indicated to be incorporated by reference, or may be referred to for any further
details of such devices.

The reference to prior art in the background above is not and should not be
taken as an acknowledgment or any form of suggestion that the referenced prior
art forms part of the common general knowledge in Australia or in any other

country.
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SUMMARY OF THE DISCLOSURE

It would be beneficial to provide a trocar support which can be used with an

existing trocar to assist in holding the trocar in place during medical procedures.

According to one aspect of the disclosure there is provided a trocar support
apparatus for use with a trocar separate from the apparatus for maintaining the
trocar in fixed position in a body wall of a patient while the trocar extends through

the body wall of a patient, the support comprising:

an annular expandable member shaped and arranged to be received on
and directly contact an outer surface of the trocar, said annular expandable
member being movable in an expansion movement from a collapsed condition

radially outwardly of the trocar to a predetermined size;

an annular abutment collar shaped and arranged to be received on and
directly contact an outer surface of the trocar at a required position thereon;

the annular abutment collar being adjustable longitudinally along the outer

surface of the trocar so as to be located at a selected position;

a clamp for clamping the annular abutment collar on the outer surface of the
trocar at the selected position;

said annular expandable member being arranged while in said collapsed
condition to be inserted through an incision in the body wall and expanded when
inserted to engage an inside surface of the body wall;

a coupling arrangement for holding the annular expandable member
attached to the annular abutment collar to form a common collar portion for
common engagement onto the outer surface of the trocar, the coupling
arrangement being releasable so that when released the annular abutment collar
is movable along the outer surface of the trocar longitudinally relative to and
independently of the annular expandable member such that the annular abutment
collar is moved to a position where it is attached to the outer surface of the trocar
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to hold the body wall between the annular abutment collar and the said annular

expandable member; and

an operable device at least partly mounted on the annular abutment collar
for causing said expansion movement of the annular expandable member, said
operable device including an extendible connection between the annular
expandable member and the annular abutment collar to accommodate said

relative movement.

According to another aspect of the disclosure there is provided a trocar
support apparatus for use with a trocar separate from the apparatus for
maintaining the trocar in fixed position in a body wall of a patient while the trocar

extends through the body wall of a patient, the support comprising:

an annular expandable member for extending around the trocar, said
annular expandable member being movable in an expansion movement from a

collapsed condition radially outwardly of the trocar to a predetermined size;

an annular abutment collar arranged to be received the trocar at a required

position thereon;

the annular abutment collar being adjustable longitudinally of the trocar so

as to be located at a selected position;

a clamp for locating the annular abutment collar on the trocar at the

selected position;

said annular expandable member being arranged while in said collapsed
condition to be inserted through an incision in the body wall and expanded when

inserted to engage an inside surface of the body wall;

the annular abutment collar being moved longitudinally to a position to hold
the body wall between the annular abutment collar and the said annular

expandable member;
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and a manually operable device for causing said expansion movement of

the annular expandable member,

said manually operable device being mounted on the annular abutment

collar as an integral component thereof for said adjustable movement therewith.

According to another yet aspect of the disclosure there is provided a trocar
support apparatus for use with a trocar separate from the apparatus for
maintaining the trocar in fixed position in a body wall of a patient while the trocar

extends through the body wall of a patient, the support comprising:

an annular expandable member for extending around the trocar, said
annular expandable member being movable in an expansion movement from a

collapsed condition radially outwardly of the trocar to a predetermined size;

an annular abutment collar arranged to be received on the trocar at a

required position thereon;

the annular abutment collar being arranged for adjustable movement
longitudinally of the trocar and relative to the annular expandable member so as to
be located at a selected position to hold the body wall between the annular

abutment collar and the said annular expandable member;

a clamp for locating the annular abutment collar on the trocar at the

selected position;

said annular expandable member being arranged while in said collapsed
condition to be inserted through an incision in the body wall and expanded when

inserted to engage an inside surface of the body wall;

and a manually operable device for causing said expansion movement of

the annular expandable member;

wherein the manually operable device comprises a container having a fixed
volume and wherein manual operation of said manually operable device causes

the manually operable device to move to an expelled position for supply of said
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fixed volume only allowing inflation of the annular expandable member only to a

fixed size;

wherein the manually operable device includes a latch arranged to hold the
manually operable device in the expelled position when the fixed volume is

supplied;
wherein said latch is releasable;

and wherein there is provided a spring engaging the manually operable
device and operable to return the manually operable device from the expelled
position to said initial position to extract said fixed volume of the fluid from the

annular expandable member back to the container.

The annular abutment collar and the annular expandable member may

each have an inner surface arranged to directly contact the trocar.

Further the trocar support apparatus may include any one or more of the
optional features of the trocar support apparatus defined in any preceding aspect

of the disclosure.

According to yet another aspect of the disclosure there is provided a trocar
support apparatus for supporting a trocar while the trocar extends through a body

wall of a patient, the support comprising:

at least one inflatable member extending around the trocar which can be

inflated to a predetermined size by a source of fluid;

wherein the source of fluid is located on the trocar support apparatus so as

to be carried thereby.

According to yet another aspect of the disclosure there is provided a trocar
support apparatus for supporting a trocar while the trocar extends through a body

wall of a patient, the support comprising:
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at least one inflatable member extending around the trocar which can be

inflated to a predetermined size by a source of fluid;

wherein the source of fluid is a pump mechanism forming a part of the

trocar support and operable by hand.

Further the trocar support apparatus may include any one or more of the
optional features of the trocar support apparatus defined in any preceding aspect

of the disclosure.

According to a yet another aspect of the disclosure there is provided a
trocar support apparatus for supporting a trocar while the trocar extends through a

body wall of a patient, the support comprising:

at least one inflatable member extending around the trocar which can be

inflated to a predetermined size by a source of fluid;

wherein the source of fluid provides a fixed volume allowing inflation only to

a fixed size.
Preferably the inflatable member comprises a collar surrounding the trocar.

In one arrangement the trocar support forms an integral structure with the
trocar itself so that they are supplied and used as a common element. However,
as trocars are widely available and of different types, it is often more suitable to
provide the support as a separate element in the general form of a sleeve so that
the trocar can be inserted into or mounted on the sleeve for insertion into the

incision in the patient.

Preferably, therefore, the trocar support apparatus comprises a separate
element arranged for attachment to a trocar and comprising an abutment member
shaped to be received on an outer surface of the trocar sleeve, the abutment
member being arranged so as to be adjustable longitudinally of the trocar sleeve
S0 as to be located at a selected position, said at least one inflatable member
being arranged for mounting on the trocar sleeve at a position spaced from the

abutment member such that said at least one inflatable member while deflated can
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be inserted on the trocar sleeve through an incision in the body wall and can be
inflated when inserted to engage an inside surface of the body wall and such that
the abutment member can be moved to a position to hold the body wall between

the abutment member and the said at least one inflatable member.

However the trocar support apparatus may form an integral part of the

trocar itself and be supplied as a composite construction.

In one arrangement, the source of fluid is carried on the abutment member.
However it can also be carried on another component of the trocar support but as
an integral item therewith so that the whole trocar support includes the necessary
inflation device. This allows the inflation device to be properly and easily

controlled to provide the required amount of inflation fluid.

Preferably therefore the source of fluid is a manually operable pump.

However other one time shots of fluid can be provided as part of the device.

Preferably a tube connects the fluid source on the trocar support to the
inflatable collar. The tube can be wrapped helically around the sleeve of the trocar
so that its axial length along the trocar can be adjusted without stretching or

affecting its operation.

Preferably the tube is of a circular cross-section, however, in some cases it
could have a flattened cross-section so as to lie flat against the sleeve of the trocar
to allow the trocar sleeve to be inserted though the incision without interference

from the tube.

Preferably the inflatable collar includes a sleeve portion which can be
unrolled on to the trocar sleeve to engage around the trocar sleeve along a length
of the trocar to provide a resistance to slipping longitudinally along the trocar

during insertion.

Preferably the inflatable collar and the abutment member form a common

collar portion which can be engaged onto the trocar sleeve and moved axially
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therealong. Thus they commence as a common item to be applied onto the

outside of the trocar sleeve and then separated as the deployment occurs.

Preferably there is provided a plastic rigid support collar for supporting the
flaccid inflatable collar. The support collar is attached to the abutment member
and moves therewith onto the trocar sleeve. The support collar is then removable
from the abutment member and the inflatable collar when the inflatable collar

reaches its required axial position.

Preferably the support collar includes a manually operable release member

to release the support collar from the inflatable collar.

Preferably the support collar includes a rigid protective cover for engaging
over a manually operable element of the source of fluid to prevent premature

inflation.

Preferably there is provided a manually operable device on the support
collar for operating on the inflatable collar at the required axial location to hold the
inflatable collar against axial movement at the required location on the trocar

sleeve.

Preferably the abutment member can move axially along the trocar sleeve
from the inflatable collar when the latter has reached its required axial location with
the tube being extended along the trocar sleeve as the abutment member moves

away from the inflatable collar.

Preferably the abutment member comprises a collar with a manually

operable clamp for engaging the trocar sleeve.

Preferably the source of fluid includes a manually operable member which

can be depressed to drive the fluid to the inflatable collar.

Preferably there is provided a manually operable device for operating on the
inflatable collar at the required axial location to hold the inflatable collar against

axial movement at the required location on the trocar sleeve.
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An arrangement can also be comprised of the above concept of providing
the source of fluid or pump on the device itself so that the source provides a fixed

volume allowing inflation only to a fixed size.

The preferred design integrates the hand operated pump mechanism into
the upper abutment. However, as an alternative, the hand operated pump could
be separate from the upper abutment, but still permanently connected to the lower
inflatable collar and delivering a fixed volume of fluid. And as another alternative it

could be attached to the abutment, but not necessarily integrated.

An arrangement can also be provided in which the hand operated pump is
part of the system but not integral with the abutment. The key point is that for
safety, convenience and accuracy it always provides the optimum volume of fluid
required to fully inflate the balloon and it always fully deflates the balloon. Over-
inflation could lead to a rupture of the balloon while it is inserted within the patient
and extraction of a trocar, whereas if the balloon is unknowingly only partially
deflated, it may result in significant injury to a patient. In addition, under-inflation
may result in the trocar not being properly supported during the procedure.
Furthermore, having a self contained fluid supply eliminates the need for an
external fluid supply port, which could be confused with the existing Trocar
external port. Medical staff might accidently connect to the wrong port which may
compromise the device and the procedure. As well, having a self contained fluid
source eliminates the additional steps of having to choose an external fluid source
and connecting the external source. Finally, if an external fluid source is required
there is a risk of selecting the wrong external source (either volume or fluid), which
may compromise the device or procedure by over-inflation, under-inflation or by

insufficient deflation.

BRIEF DESCRIPTION OF THE DRAWINGS

One embodiment of the disclosure will now be described in conjunction with

the accompanying drawings in which:
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Figure 1 is a side elevational view of a first embodiment of trocar support

according to the present disclosure, the view being partly in cross-section.
Figure 2 is a top plan view of the embodiment of Figure 1.
Figure 3 is a bottom plan view of the embodiment of Figure 1.

Figure 4 is a side elevational view of the embodiment of Figure 1 shown

installed and in operation on a trocar.

Figures 5 to 9 are side elevational views of the embodiment of Figure 1

showing the steps of installation on to the trocar.

Figure 10 is a side elevational view of a second embodiment of trocar

support according to the present disclosure, the view being partly in cross-section.

Figures 11 and 12 are side elevational views of a third embodiment of trocar

support according to the present disclosure.

In the drawings like characters of reference indicate corresponding parts in

the different figures.

DETAILED DESCRIPTION

In Figures 1 to 9 is provided a trocar support 10 for attachment to a trocar
12 to support a sleeve 11 of the trocar 12 while the sleeve 11 penetrates through a

body wall 13 of a patient.

The support 10 comprises an abutment member 14 shaped to be received
on an outer surface of the trocar sleeve. The abutment member forms a collar
14A surrounding the sleeve with a manually operable over-center clamp 14B for
releasable connection to the sleeve 11 so as to be adjustable longitudinally of the
trocar sleeve 11 so as to be located at a selected position 11A as shown in Figure
4,

The support 10 includes an inflatable collar 15 for mounting on the trocar

sleeve 11 at a required position 15B spaced from the abutment member 14 at the
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position 11A. The inflatable collar can be inflated by a source of fluid, typically air

or other gas, from a pump 17 to a predetermined size through a supply tube 16.

As shown in Figure 9, the inflatable collar while deflated can be inserted on
the trocar sleeve through an incision in the body wall and can be inflated from the
pump 17 through the tube 16 when inserted to the inflated condition shown in
Figure 4 at 15B to engage an inside surface of the body wall 13. The abutment
member can be moved to a position 11A to hold the body wall 13 between the

abutment member 14 and the inflatable collar 15.

The source of fluid provided by the pump 17 is located on the trocar support
and particularly the abutment member 14 so as to be carried thereby. The pump
17 includes a manually compressible button 17A which extends into a cylinder 17B
to drive a measured volume of the fluid to the inflatable collar. The button 17A has
a latch 17D which holds it compressed to keep the inflation until extraction is
required whereupon the latch 17D can be released by a further press on the
button 17A to allow a spring 17C to expel the button and extract the fluid from the

collar 15.

The source of fluid therefore is a pump mechanism forming a part of the
trocar support and operable by hand. The source of fluid 17 provides a fixed

volume allowing inflation of the collar 15 only to a fixed size.

The tube 16 is of a circular cross-section or in some cases of a flattened
cross-section so as to lie flat against the sleeve of the trocar and is wrapped
helically around the sleeve of the trocar. Thus it can lie in compressed side by
side turns as shown in the initial position in Figure 1 and can extend axially as

shown in Figure 9.

The inflatable collar 15 includes a sleeve portion 15A extending downwardly
from a bottom edge of the collar which can be unrolled on to the trocar sleeve as
shown in Figure 4. In the initial position shown in Figure 1, the collar and sleeve

are rolled up into the structure for later deployment.
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As shown in Figure 1, the inflatable collar 15 and the abutment member 14
form a common collar portion 10 which can be engaged onto the trocar sleeve 11
and moved axially therealong from the lower insertion end to a required position
along the length of the trocar sleeve. In order to hold the assembly rigid and intact
for insertion onto the trocar, there is provided a support collar 19 which surrounds
the inflatable collar 15 which is attached to the abutment member 14 and moves
therewith onto the trocar sleeve. The support sleeve includes a collar 19A with a
hollow interior 19B forming a shelf 19C carrying the collar 15. This holds the collar
in place, protects it, and helps maintain its sterility by eliminating the need to touch
the inflatable collar while the device is moved into place. The support collar 19 is
removable axially from the abutment member and the inflatable collar in a direction
over the end of the trocar 11 when the inflatable collar 15 reaches its required
axial position as shown in Figure 8. The support collar 19 includes a manually
operable release member 19C, 19D to release the support collar 10 from the
inflatable collar 15. This operates by a lever 19D holding the collar 15 in place
until release is required whereupon a manually operable member 19C is operated
to release the lever and to allow the collar 15 to unroll and then the collar 19 to
move axially away from the collar 15. As shown in Figure 3, the member 19C can
form a cam with lobes 19E which hold the lever 19D in place until the lobes are
rotated around a longitudinal axis 19F releasing the levers and allowing the collar
15 to be deployed. Lever 19D can be loaded with a spring, which will ensure that
the lever pivots away from the inflatable collar when released. As an alternative to
the cam arrangement described above, member 19C can be a manually operable
push button, which holds lever 19D in place when pressed once and releases the
lever when pressed again. When pressed, the button has a latch, which keeps it
compressed. The latch is released by a further press on the button to allow it to

be expelled by a spring.

The support collar 19 is molded from a plastic material so as to be rigid to
protect the inflatable collar and includes a protective cover 19G at one side

forming a cup for engaging over the manually operable button 17A of the pump 17.
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The abutment member 14 can move axially along the trocar sleeve from the
inflatable collar 15 when the latter has reached its required axial location 15B with
the tube 16 being extended along the trocar sleeve as the abutment member

moves away from the inflatable collar.

As shown in Figure 10 there is provided when required a manually operable
device 198 on the support collar 19 operable by a button 19R for operating on the
inflatable collar 15 at the required axial location 15B on the trocar to hold the
inflatable collar 15 against axial movement at the required location 15B on the
trocar sleeve. This device 19S can operate using many different techniques as
described below, so as to ensure that the collar 15 remains at the required location

until the inflation secures it more effectively.

Additional attention may be required in regard to some constructions to
ensure that the lower inflatable collar remains in place after application of the
device to the trocar and while the trocar is inserted into an incision in the body wall
of the patient. Thus for example the following additional constructions can be

used as the manually operable device 19S:

A portion of coiled metal spring material can be located embedded within or
on the lower collar of the inflatable abutment. When the trocar is inserted, the
spring is forced to expand causing the inflatable abutment to grip the wall of the

trocar sheath.

A circular ferrule, coil or split ring can be swaged into position using
swaging tool features built into the device support collar. A cam system is used to
apply force to metal elements, which transfer that force to the outer diameter of the
circular ferrule, coil or split ring causing it to plastically deform securing the
inflatable abutment into position. Alternatively, a threaded compression fitting
system built into the support collar, similar to what is shown in Figure 10, can be
used to swage the ferrule, coil or split ring into position. The threaded lower
portion of the support collar is manually operable by rotating it relative to the

threaded upper portion of the support collar causing them to close together and
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transfer force to outer diameter of the circular ferrule, coil or split ring causing it to

plastically deform securing the inflatable abutment into position.

The device support collar can have an arrangement to hold a spring
coil/split ring open until the trocar is inserted into position. The spring coil/split ring
is then released applying the spring force to lower collar of the inflatable abutment

securing it into position on the trocar sleeve.

The inner diameter of the elastic collar of the inflatable abutment can have
an adhesive surface that is covered until ready for use. The removable device
support collar has an arrangement to hold the inflatable collar stretched open.
Once the adhesive is exposed and the trocar is inserted in position the inflatable

collar is released.

The device support collar can have an arrangement to cinch an embedded

fine wire or band attached to the lower collar of the inflatable abutment.

In addition, the arrangement described herein can be modified in a number

of alternative arrangements and options which can be used as follows:

The fluid supply cylinder can be replaced by a fluid bladder which is

compressed by a manually operable element;

Inflation of the balloon will help further secure the inflatable abutment to the

trocar sleeve as discussed:;

The spiral fluid conduit surrounding the trocar sleeve can be formed as an
oval or band to allow for an increased fluid flow rate while allowing for a smaller

overall outer diameter while wrapped around the trocar;

The fluid conduit connecting the upper and lower abutments could be
arranged vertically along the axis of the trocar with excess conduit allowed to

remain unsecured as the upper abutments is moved towards the lower abutment.
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Another option is for the upper abutment to have a mechanism for self
retracting the excess fluid conduit as the upper abutment is moved towards the

lower abutment.

Larger trocars require a larger inflatable portion and therefore require more
fluid to fulfill inflation. To accommodate this there may be provided an additional
fluid supply cylinder or bladder on the opposite site of the existing fluid supply, as

required.

Another approach is to utilize a self-expanding supply bladder that wraps
around part of the trocar (within the upper abutment) and has sufficient volume to
fully inflate the lower portion when fully compressed. This is a closed system

comprising the bladder, fluid conduit and the lower inflatable portion.

Another option is to use a manual multi-stroke pump with a bleed valve to
prevent over-inflation and an indicator to show when the lower portion is fully

inflated and fully deflated. The pump is then reversed for deflation.

Another option can be provided that still utilizes the fluid delivery system,
but does not have a fluid conduit retraction system in the upper abutment. In this
case, the upper fluid supply is in a fixed position at the proximal end of the trocar
sleeve, but another collar, which translates along the axis of the trocar sleeve,
becomes the upper abutment. The fluid conduit is fully extended all the time and is

held in place along the outer surface of the trocar sleeve by a sheath.

The lever mechanism shown on the top of the upper abutment is used to
secure the upper abutment in position on the trocar via a collar that tightens
around the trocar. An alternative is to make this a push button feature for greater
ease of use. The button is located on the circumference of the upper abutment in
the same way that the inflation pump is shown. Depressing the button applies

pressure on the wall of the trocar sleeve, thus, holding it in position.

The device can also be manually installed onto the trocar sleeve by hand

without using the support collar. The trocar is inserted into the device and the
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inflatable collar is drawn along the axis of the trocar sleeve and unrolled onto the

trocar sleeve by hand at the desired position.

Another trocar concept can be provided that is significantly different in form,
but still utilizes a fixed volume fluid delivery system. The fluid delivery system is
fixed in position at the proximal end of the trocar sleeve and inflates ribs or rings
along the length of the trocar sleeve once it is in the desired position. The rings
can also be comprised of solid elements which are pneumatically actuated to
protrude from the wall of the trocar sleeve and withdrawn when the trocar sleeve is
to be extracted. In another arrangement there can be control over which rings are

inflated or actuated. There would be no upper or lower abutment.

It is also possible to get the inflatable abutment onto the trocar without
requiring that it be rolled on. If that is the case, there are three design options to

include:

a) The device support collar can have an arrangement to hold the
leading edge of the unrolled inflatable abutment open until the trocar is inserted
into position. The trocar is then pushed into the opening and forced through until it

is in the desired location. Once in position the opening is released.

b) The device support collar has the means to hold the entire unrolled
inflatable abutment open until the trocar is inserted into position. The inflatable

abutment is then released securing it into position on the trocar sleeve.

C) A disposable tubular frame is used to hold the inflatable abutment
open until the trocar is in position. Once in the desired position, the disposable
frame is removed leaving the inflatable abutment on the outer diameter of the
trocar sleeve. This is achieved with or without the assistance of the device
support collar. If the support collar is used, the frame is engaged with the support
collar. If the support collar is not utilized, the frame engages the device itself
either at the base of the upper abutment or through channels contained within the

inner diameter of the upper abutment.
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Figures 11 and 12 are side elevational views of a third embodiment of trocar
support according to the present disclosure where the trocar support is an integral

part of the trocar itself.

Also in this case, there is no separate inflatable collar but instead the trocar

itself has a series of inflatable rings.

Thus Figures 11 and 12 show respectively the trocar 100 with a trocar shaft
102 having a tip 105 for insertion through the incision in the wall of the patient
body 106. The trocar shaft has formed on the exterior wall a series of rings 101
which can be annular around the shaft or helical along the shaft and act to locate
the trocar shaft in the incision. As previously described there is provided an
abutment 103 at the end of the shaft to engage the exterior of the wall 106 where
the abutment carries a hand pump 104 for inflating the rings 101. Thus as
previously described, the source of fluid is located on the trocar support apparatus
S0 as to be carried thereby, provides a pump mechanism forming a part of the
trocar support and operable by hand and the source of fluid provides a fixed

volume allowing inflation only to a fixed size.

This arrangement is more convenient for a surgeon to insert and remove
from the patient than the conventional arrangements of this type where the
protrusions are actually a coarse thread and the trocar sleeve must be threaded
into and out of the incision and fascia. The twisting action while inserting or
removing a conventional threaded trocar can traumatize the fascia. The described
arrangement is intended to be engaged within the fascia itself after it is inserted,

thus avoiding potential damage to the fascia from the twisting action.

In the present arrangement the inflation is effected by an inflatable manual
pump of the type previous described which is carried on a collar part of the trocar
itself. This controls the amount of fluid applied and obviate.es the need for

separate fluid source.
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CLAIMS:

1. A trocar support apparatus for use with a trocar separate from the
apparatus for maintaining the trocar in fixed position in a body wall of a patient

while the trocar extends through the body wall of a patient, the support comprising:

an annular expandable member shaped and arranged to be received on
and directly contact an outer surface of the trocar, said annular expandable
member being movable in an expansion movement from a collapsed condition

radially outwardly of the trocar to a predetermined size;

an annular abutment collar shaped and arranged to be received on and

directly contact an outer surface of the trocar at a required position thereon;

the annular abutment collar being adjustable longitudinally along the outer

surface of the trocar so as to be located at a selected position;

a clamp for clamping the annular abutment collar on the outer surface of the

trocar at the selected position;

said annular expandable member being arranged while in said collapsed
condition to be inserted through an incision in the body wall and expanded when

inserted to engage an inside surface of the body wall;

a coupling arrangement for holding the annular expandable member
attached to the annular abutment collar to form a common collar portion for
common engagement onto the outer surface of the trocar, the coupling
arrangement being releasable so that when released the annular abutment collar
is movable along the outer surface of the trocar longitudinally relative to and
independently of the annular expandable member such that the annular abutment
collar is moved to a position where it is attached to the outer surface of the trocar
to hold the body wall between the annular abutment collar and the said annular

expandable member; and

an operable device at least partly mounted on the annular abutment collar

for causing said expansion movement of the annular expandable member, said
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operable device including an extendible connection between the annular
expandable member and the annular abutment collar to accommodate said

relative movement.

2. The support apparatus according to claim 1, wherein the operable
device is mounted on the annular abutment collar as an integral component

thereof for said adjustable movement therewith.

3. The trocar support apparatus according to claim 1 or claim 2,

wherein the annular expandable member is inflatable by a fluid.

4. The trocar support apparatus according to claim 3, wherein the
operable device comprises a container having a fixed volume of the fluid and
wherein operation of said operable device causes the operable device to move
from an initial position to an expelled position for supply of said fixed volume only

allowing inflation of the annular expandable member only to a fixed size.

. The trocar support apparatus according to claim 4, wherein the
manually operable device includes a latch arranged to hold the manually operable
device in the expelled position when the fixed volume is supplied wherein said
latch is arranged to be releasable and wherein there is provided a spring engaging
the manually operable device and operable to return the manually operable device
from the expelled position to said initial position to extract said fixed volume of the

fluid from the annular expandable member back to the container.

6. The trocar support apparatus according to any one of claims 3 to 5,
wherein the extendible connection comprises a tubular conduit which connects the

fluid from the operable device to said annular expandable member.

7. The trocar support apparatus according to claim 6, wherein the

tubular conduit is wrapped helically around the trocar.

8. The trocar support apparatus according to claim 7, wherein the

tubular conduit is of a flattened cross-section so as to lie flat against the trocar.
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9. The trocar support apparatus according to any one of claims 1 to 8,
wherein said coupling arrangement comprises a support collar for said annular
expandable member which is attached to the annular abutment collar and moves
therewith onto the trocar, and wherein the support collar is removable from the
annular abutment collar and said annular expandable member when said annular

expandable member reaches said required axial position.

10.  The trocar support according to claim 9, wherein the support collar
includes a manually operable release member to release the support collar from

said annular expandable member.

11.  The trocar support according to claim 10, wherein the support collar
is molded from a plastic material so as to be rigid to protect said annular

expandable member.

12. A trocar support apparatus for use with a trocar separate from the
apparatus for maintaining the trocar in fixed position in a body wall of a patient

while the trocar extends through the body wall of a patient, the support comprising:

an annular expandable member for extending around the trocar, said
annular expandable member being movable in an expansion movement from a

collapsed condition radially outwardly of the trocar to a predetermined size;

an annular abutment collar arranged to be received the trocar at a required

position thereon;

the annular abutment collar being adjustable longitudinally of the trocar so

as to be located at a selected position;

a clamp for locating the annular abutment collar on the trocar at the

selected position;

said annular expandable member being arranged while in said collapsed
condition to be inserted through an incision in the body wall and expanded when

inserted to engage an inside surface of the body wall;
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the annular abutment collar being moved longitudinally to a position to hold
the body wall between the annular abutment collar and the annular expandable

member;

and a manually operable device for causing said expansion movement of

the annular expandable member;

said manually operable device being mounted on the annular abutment

collar as an integral component thereof for said adjustable movement therewith.

13.  The trocar support apparatus according to claim 12, wherein the
annular expandable member is inflatable by a fluid and the manually operable

device comprises a container providing a source of the fluid.

14.  The trocar support apparatus according to claim 13, wherein the
container has a fixed volume and wherein manual operation of said manually
operable device causes the manually operable device to move from an initial
position to an expelled position for supply of said fixed volume only allowing

inflation of the annular expandable member only to a fixed size.

15.  The trocar support apparatus according to claim 14, wherein the
manually operable device includes a latch arranged to hold the manually operable
device in the expelled position when the fixed volume is supplied, wherein said
latch is releasable and wherein there is provided a spring engaging the manually
operable device and operable to return the manually operable device from the
expelled position to said initial position to extract said fixed volume of the fluid from

the annular expandable member back to the container.

16.  The trocar support apparatus according to any one of claims 12 to
15, wherein the annular abutment collar and the annular expandable member

each have an inner surface arranged to directly contact the trocar.

17. A trocar support apparatus for use with a trocar separate from the
apparatus for maintaining the trocar in fixed position in a body wall of a patient

while the trocar extends through the body wall of a patient, the support comprising:
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an annular expandable member for extending around the trocar, said
annular expandable member being movable in an expansion movement from a

collapsed condition radially outwardly of the trocar to a predetermined size;

an annular abutment collar arranged to be received on the trocar at a

required position thereon;

the annular abutment collar being arranged for adjustable movement
longitudinally of the trocar and relative to the annular expandable member so as to
be located at a selected position to hold the body wall between the annular

abutment collar and the said annular expandable member;

a clamp for locating the annular abutment collar on the trocar at the

selected position;

said annular expandable member being arranged while in said collapsed
condition to be inserted through an incision in the body wall and expanded when

inserted to engage an inside surface of the body wall;

and a manually operable device movable between an initial position and an
operated position for causing said expansion movement of the annular expandable
member to said predetermined size which is fixed by the manually operable

device;

wherein the manually operable device includes a latch arranged to hold the

manually operable device in the operated position;
wherein said latch is releasable;

and wherein there is provided a spring engaging the manually operable
device and operable to return the manually operable device from the operated
position to said initial position to return the annular expandable member to the

collapsed condition.
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18.  The trocar support apparatus according to claim 17, wherein the
annular expandable member is inflatable by a fluid and the manually operable

device comprises a container providing a fixed volume of the fluid.

19.  The trocar support apparatus according to claim 17 or claim 18,
wherein said manually operable device includes a connector member
communicating from said manually operable device on the annular abutment collar
to the annular expandable member, said connector member being extendible and
retractable between the annular expandable member and the annular abutment

collar to accommodate said relative movement.

20.  The trocar support apparatus according to claim 19, wherein the
annular expandable member is inflatable by a fluid and the manually operable
device comprises a container providing a fixed volume of the fluid and wherein the
connector member comprises a tubular conduit which connects the fluid from the

operable device to said annular expandable member.

21.  The trocar support apparatus according to claim 20, wherein the
tubular conduit is wrapped helically in a plurality of turns around the trocar and
wherein the tubular conduit is extendible and retractable by increasing and

decreasing a space between the turns.

22.  The trocar support apparatus according to any one of claims 17 to
21, wherein the manually operable device is permanently and wholly mounted on
the annular abutment collar as a component thereof for said adjustable movement

therewith.

23.  The trocar support apparatus according to any one of claims 17 to
22, wherein the annular abutment collar and the annular expandable member

each have an inner surface arranged to directly contact the trocar.

24.  The trocar support apparatus according to any one of claims 17 to 23,
wherein there is provided a coupling arrangement for holding the annular expandable
member attached to the annular abutment collar to form a common collar portion for
common engagement onto the outer surface of the trocar, the coupling
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arrangement being releasable so that when released the annular abutment collar
is movable along the outer surface of the trocar longitudinally relative to and

independently of the annular expandable member.
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