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(57) La présente mnvention concerne un appareil desting
aux procedures de chirurgie interne, et plus
particulicrement un appareil destine aux procedures
chirurgicales sous laparoscopie. En l'occurrence, cet
apparell constitue un dispositif d’¢tanchéité simple et
bon marche, se placant a I'intérieur d'une canule et qui
admet facilement les insertions et retraits reépetes
d’instruments chirurgicaux au travers de 1’¢lément
d’¢tancheite sans permettre la fuite de gaz par I’'¢léement
d’¢tancheite. Selon une reéalisation particulicre,
I”appareil est constitu¢ d’un tube rigide dont une surface
intérieure définit un canal creux, un manchon flexible
situ¢ a I'intérieur du canal creux formant un canal
intérieur a 1'mteérieur du canal creux. La manche flexible
est suffisamment €lastique pour fermer le canal interieur
en raison de la surpression régnant entre 1’exteérieur du
manchon flexible et la surface intérieure du canal creux.
Le manchon flexible est €¢galement construit et agence de
facon a permettre a un instrument externe de passer par
le canal interieur du manchon tout en maintenant la voie
d’air fermee en raison de la surpression regnant entre le
manchon et le surface intérieure d un canal creux.
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(57) The present invention 1s directed to an apparatus for
use 1n 1nternal surgical procedures, more particularly, an
apparatus for use in laparoscopic surgical procedures
providing a simple and cost effective sealing mechanism
within a cannula which readily accepts the repeated
insertion and removal of surgical instruments through
the seal without permitting escape of gases through the
seal. In one particular embodiment, the apparatus
consists of a rigid tube having an 1nner surface defining
a hollow channel and a flexible sleeve located within the
hollow channel forming an mner channel within the
hollow channel where the flexible sleeve 1s sufficiently
clastic to close the mmer channel 1n response to
pressurization between the outside of the flexible sleeve
and the mnner surface of the hollow channel. The flexible
sleeve 1s also constructed and arranged to permit an
external mstrument to pass through the inner channel of
the sleeve while maintaining the air channel closed due
to the pressunization between the sleeve and the inner
surface of a hollow channel.
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The present invention is directed to an apparatus for use in internal surgical procedures, more particularly, an apparatus for use
in laparoscopic surgical procedures providing a simple and cost effective sealing mechanism within a cannula which readily accepts the
repeated insertion and removal of surgical instruments through the seal without permitting escape of gases through the seal. In one particular
embodiment, the apparatus consists of a rigi
the hollow channel forming an inner channel within the hollow channel where the flexible sleeve is sufficiently elastic to close the inner
channe) in response to pressurization between the outside of the fiexible sleeve and the inner surface of the hollow channel. The flexible

sleeve is also constructed and arranged to permit an external instrument to pass through the inner channel of the sleeve while maintaining
the air channel closed due to the pressurization between the sleeve and the inner surface of a hollow channel.
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SEAL ARRANGEMENT FOR SURGICAL TROCAR

Field of the Invention

The present invention relates to an apparatus for use in laparoscopic surgery
and, more particularly, to an apparatus for providing a seal or valve structure within
a cannula which effectively and cost efficiently provides a means for preventing an

inert gas from escaping while allowing the repeated insertion and removal of

surgical instruments through the cannula.

Background of the Invention
US-A-5 634 937 discloses a skin seal having an elongated funnel or tube

defining a hollow channel and a flexible balloon membrane fitted inside the hollow
channel and sealed around the periphery of the inner surface of the elongated funnel
or tube at distal and proxamal edges. The balloon membrane defines an inner
channel. An inflation port is provided to allow gas to be forced into the skin seal
between the elongated funnel or tube and the balloon membrane to inflate the
balloon membrane and thereby close the inner channel.

Surgical techniques and instruments have been developed which, among
other things, reduce the size of incisions required to perform various surgical
procedures. These techniques and instruments have been successfil to various
degrees. Indeed, surgical procedures which only a few years ago required an

incision six or seven inches (15 or 18 cm) in length are today performed through

incisions requiring less than one inch (2.54 cm) in length.

Trocars are one type of surgical instrument wi';ich have significantly
contributed to these advances. In general, trocars are sharp pointed surgical
instruments which can be used to create and maintain small, bowl like incisions in a
body cavity. Surgical instruments, including miniaturized optical devices, can be
inserted through these small incisions and manipulated to perform surgical
procedures within the body cavity without ever exposing the patient's internal
organs or structures to the outside environment. Thus, by enabling the creation and

maintenance of small working holes within a patient's body wall, conventional
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trocars have greatly contributed to the reduction and size of the incisions required to

perform surgical procedures and reduce the related complications.

Conventional trocars generally include an obturator and a cannula. An
obturator 1s a small, nail like structure for penetrating the body wall to create a
5 - working channel into the body cavity. The cannula is a tube like structure which 1s
inserted into the incision made by obturator to maintain a working channel even

after the obturator 1s removed. In a typical scenario, the obturator and cannula are
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assembled into a single unit by inserting the obturator within the cannula and then a
combination is used to puncture the body wall. The obturator can then be carefully
withdrawn from the cannula without removing the cannula from the body wall.
Surgical instruments can be inserted through this cannula to perform an entire
surgical procedure within the body cavity as mentioned above. ,

In many surgical procedures involving trocars, the body cavity is
inflated with a non toxic gas béfore the trocar is employed to create a working
pocket or volume within the patient and to preVent the trocar from penetrating
internal organs during insertion. For example in an appendectomy, a patient’s
abdomen is inflated with a gas through a veress needle. The obturator is then used
to place cannulas in various locations throughout the inflated abdomen to perform
the procedure. One such cannula would typically be used to pass a small camera and
light into the body cavity so the surgeon could view the operating area within the
patient. Other cannulas would be used at other locations to pass surgical instruments
into the cavity and remove tissue such as the appendix from the patient.

It is important to maintain the abdomen of the patient in an inflated
state throughout this procedure. To this end, conventional cannulas are often
provided with the sealing flap valves or the like which prevent the gas from escaping
from the patient’s abdomen after the obturator has been w1thdrawn However these
sealing valves do not prevent gas leakage when surgical instruments having a
diameter which is smaller than the diameter of the cannula is employed. Instead gas
can easily pass through the gap between the inner walls of the cannula and the outer
surface of the surgical instrument to deflate the work area. To prevent such deflation
of this type from occurring, physicians often are required to utilize only those
instruments whose dimensions closely match those of the cannula. This requirement
apparently limits the surgeon’s freedom of choice in selecting surgical instruments
for the procedure. Thus, while a surgeon’s instrument might be preferred by a
physician, the physician might nonetheless be forced to use a less preferred, and

possibly less effective, tool to perform a procedure to avoid deflating a body cavaty.
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Summary of the Invention

According to a first aspect, the present invention provides an apparatus for
use in internal surgical procedures having the features recited in accompanying
claim 1. =

5 In one particular embodiment, the apparatus consists of a rigid tube having
an inner surface defining a hollow channel and a flexible sleeve located within the
hollow channel forming an inner channel within the hollow channel where the
flexible sleeve is sufficiently elastic to close the inner channel in- response to
pressurization between the outside of the flexible sleeve and the inner surface of the

10 hollow channel. The flexible sleeve is also constructed and arranged to permit an
external instrument to pass through the inner channel of the sleeve while
maintaining the inner channel closed due to the pressurization between the sleeve
and the inner surface of a hollow channel. The embodiment thus includes a stmple
and cost effective sealing mechanism within a cannula which readily accepts the

15 repeated insertion and removal of surgical instruments through the seal without
permitting escape of gasses through the seal

According to a second aspect, the present invention provides a valve for use
in sealing an opening within a cannula during use in laparoscopic surgical
procedures having the features recited in accompanying claim 9.

20 The above summary of the present invention is not intended to describe each
illustrated embodiment or every limitation of the present invention. The figures and
the detailed description which follow more particularly exemplify these

embodiments. | T

et

.

25 Brief Description of the Drawings

The present invention may be more completely understood in consideration
of the following detailed description of various embodiments of the invention with
reference to the accompanying drawings, in which:

FIG. 1 is a side view according to the present invention including the outer

30 - cannula and the inner seal;
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FIG. 2 1s an end view according to the present invention of the cannula with

1ts inner seal;
FIG3 1s a diagram according to the present invention showing how surgical

instruments can be inserted through the cannula and its inner-seal while still

maintaining a closed seal within the cannula.

While the invention 1s amenable to varnous modifications in alternative

forms, specifics thereof have been shown by way of example in the

02312801 2000-06-05
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drawings and will be described in detail. It should be understood, however, that the
intention is not to limit the invention to a particular embodiment described. On the

contrary, the intention 1s to cover all modifications, equivalents, and alternatives

falling within the spimt-and-scope of the invention as defined by the appended

claims.

Detailed Descrinti
The present invention in believed to be applicable to a variety of
apparatus and arrangements in which external instruments are to be passed through
an opening separating two environments in which a pressure difference between
these environments exists and in which a seal between these environments needs to
be maintained. The invention has been found to be particularly advantageous in
application environments in which laparoscopic surgery is performed and in which
surgical instruments are to be passed into a body cavity to perform an Operaiion.
While the present invention is not so limited, an appreciation of various aspects of
the invention is best gaincd through discussion of application examples operating in
such a laparoscopic surgical environment. The present invention, is of course,
applicable to providing an apparatus that permits any external instruments to be

passed between two environments sealed to maintain the pressure difference

between the two environments.

Referring to FIG, 1, the surgical instrument 101 consists of an
elongated nigid tube 102 in which a flexible tube or sleave 103 is placed within a

hollow channel located within the rigid tube 102. The flexible Et'l’&e g)‘r ssllccvc 103 is
G
supported on the ngi e 102 using a weld 103 attac the
¥ a(ér %E; 02aka érs‘?: mjg

+62 to the side wal

he ﬂ ble tube 103 is also supported with some overlap at
the point at which the rigid tube mates with an entrance receptacie 104 as it attaches

to the second end of the rigid tube 107. The receptacle is a funnel shaped device

which has a wide opening 108 and a narrow opening 107 in which its narrow

opening 107 mates with the size of the second end of the rigid tube 102. This funnel

structure is useful in guiding the insertion of external instruments into the rigid tube
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102 and flexible tube 103 by permitting the funnel structure to guide the instruments
towards the center of the rigid and flexible tubes.

A flexible tube 103 is constructed of a slippery polyurethane or
Teflon-like material to permit the easy passage of an external Instrufnent through the
sleeve to exit the rigid tube 102 at its first end 106. The flexible tube 103 use of a
slippery, plastic, polyurethane-like material provides the required elasticity to allow
the flexible tube to be compressed under pressure to close the opening of the inner

channel formed within the flexible tube 103. In one example embodiment, the

flexible tube 103 runs along an axial line 109 within the rigid tube 102.

When in use for laparoscopic surgery, the rigid tube 102 is inserted
within a small hole within the body cavity which can be sized to match the outer
diameter of the rigid tube 102. The body cavity is gcnc'rally pressurized using an
inert gas, such as CO, , such that the internal pressure within the body cavity is
greater than the outside air. As such, when the rigid tube 102 is inserted within the
pressurized body cavity, this pressurization enters the rigid tube at its first end 106
compressing the flexible tube 103 upwards. Because the flexible tube 103 is
attached at the weld 105, the flexible tube 103 gathers and compresses, closing the

opéning of the inner channel thus preventing the escape of the pressunized gas from

inside the body cavity.

wp——
_—

When in this configuration, a surgical instrument can be inserted

i through receptacle 104, as it is passed through the opening of receptacle 108 to the

mating surfaces of rigid tube’s second end and the receptacle 107, -t"o enter within
the inner channel of the ﬁow'collapsed flexible tube 103T As the instrument is
inserted through the flexible tube, the flexible tubé will deform around the extémal
Instrurnent, thus permitting the instrument to pass through both the flexible tube 103
and exit the rigid tube 102. At the same time, the pressurization is present within the
rigid tube’s first end 106. The pressurization continues to press the flexible tube

against the surfaces of the external instrument as it passes through the inner channel,

thus maintaining alzithin the inner channel. The external instrument can now be

‘used to perform surgical procedures within the body cavity.
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As the cxternal instrument is removed, it passes back through the

inner channel of the flexible tube. Pressurization from within the body cavity
maintains the collapsed structure of the flexible tube, thus maintaining the seal of the

inner channel around the instrument until it is closed when the instrument is

W 1

completely removed.

Referring to FIG. 2, an end view of the surgical instrument looking
down towards the top of the receptacle is shown. The outer edge 208 shows the
outer dimension of the receptacle which funnels down towards the mating surface
between the receptacle and the rigid tube at 207. The flexible tube is depicted in its

10 - closed position 203 as the flexible tube is gathered up to close the opening within the
inner channel formed within 207. An external instrument would be inserted down
through the center of the structure as the flexible tube 203 conforms to the shape and
surface of this external instrument as it passes down through the length of the inner
channel formed within the rigid and flexible tubes.

15 Referring to FIG. 3, an embodiment of the present invention 1s shown
in use where the cannula 302 is inserted within a body cavity 301 at an incision 310.
A surgical instrument 303 is passed through the center of cannula 302 again through
the inner channel of the flexible tube which seals the opening through the cannula.

In this particular embodiment, an additional structurc has been added which permits

20  the supply of an inert gas to be placed within the body cavity 301. This additional
structure consists of 'an inert gas line 304 which comes from an external source
connected 10 a valve structure 305 which allows the gas supply to be turned on and
off. This valve structure can be made part of the receptacle housing. This structure
is also connected to a secondary tube 309 which runs paralicl to the rigid tube 102 of

75 the cannula 302 with an opening near at the first end of the rigid tube 102 permutting
the gas to enter within the body cavity 301 on the far end side of the flexiblc tubc
103, providing the pressurization within the body cavity necded to close the mnncr
chanmel of the flexible tube 103. This supply of gas can be made part of the cannula

302 as described herein or can be made as a separatc structure insertcd in the body

20  at some other location.
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The above specification, examples and data provide a complete

description of the manufacture and use of the composition of the invention. Since
many embodiments of the invention can be made without departing from the spisis

-aré-scope of the invention, the invention resides in the claims hereinafter appended.
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CLAIDMS:

1. An apparatus (101) for use in internal surgical procedures, comprising:
an elongated member (102) defining a hollow channel, the elongated
5 member (102) having a first, insertion end (106) adapted for insertion through a
hole in a body wall and into a body cavity, and a second end, and _
a flexible sleeve (103) secured adjacent the first (106) and second ends
within the hollow channel, the flexible slesve (1 03) being secured around the

periphery thereof at the second end, the flexible sleeve (103) having a sleeve end
10 adjacent the first, insertion end (106) and forming an inner channel; characterised in
that
the sleeve end of the flexibie sleeve (103) is unsecured around a majority of
the hollow channel so as to create a circumferential space between the sleeve (103)
and the elongated member (102) opening to the body cavity being normally under
15 pressure during the surgical procedure, and the flexible sleeve is sufficiently elastic
and configured to move towards closure of the inner channel in response to .
pressurization introduced adjacent the insertion end (106) into the said space
between the sleeve (103) and the elongated member (102).

20 2 An apparatus as claimed in claim 1, wherein the flexible sleeve (103) is
adapted to permit an external instrument to pass through the inner channel while

maintaining the inner channel closed due to said pressurization between the sleeve
(103) and the elongated member (102).

25 3. An apparatus as claimed in claim 1 or claim 2, wherein the elongated
member (102) is a rigid tube.
4, An apparatus as claimed in claim 1, 2 or 3, wherein the flexible sleeve (103)
is configured and arranged between the first (106) and second ends of the elongated
30 member (102) such that the sleeve (103) is compressed in response to pressure

introduced within the body cavity to completely close the opening.

CA 02312801 2000-06-05
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5. An apparatus as claimed in any one of claims 1 to 4, wherein the flexible
sleeve (103) is configured and arranged to flex between the first and second ends

and to receive pressure applied to the insertion end (106) within the body cavity
such that the sleeve (103) is compressed when under the pressure appled to the

insertion end (106) while in use to completely close the opening.

6. An apparatus as claimed in and one of claim 1 to 5, further comprising a
réceptacle (104) having a first end attached to the elongated member (102).

7. An apparatus as claimed in claim 6, wherein said receptacle (104) 1s funnel
shaped and has & narrow end, a wide end, and a tapered channel running from the
wide end to the narrow end of the receptacle (104), wherein the narrow end of the
receptacle (104) is attached to the second end of the elongated member (102) such

that the hollow channel of the elongated member (102) engages the tapered channel
of the receptacle (104) to form an opening.

8. An apparatus as claimed in any preceding claim, wherein the flexible sleeve
(103) is secured to the elongated member (102) at the insertion end (106) at at least
one location along the periphery of the hollow channel.

0. A valve for use in sealing an opening within a cannula (101) during use in
laparoscopic surgical procedures, the cannula comprising an elongated rigid tube
defining a hollow channel, and having a first, insertion end (106) adapted for
insertion through a hole in a body wall and into a body cavity, and a second end, the
valve comprising:

a flexible sleeve (103) secured adjacent the first (106) and second ends
within the hollow channel, the flexible sleeve (103) being secured around the
periphery thereof at the second end, the flexible sleeve (103) having a sleeve end

adjacent the first, insertion end (106) and forming an inner channel; characterised in
that

02312801 2000-06-05
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the sleeve end of the flexible sleeve (103) is unsecured around a majority of
the hollow channel so as to create a circumferential space between the sleeve (1 03)
and the elongated member (102) opening to the body cavity being normally under
pressure during the surgical procedure, and the flexible sleeve is sufficiently elastic
and configured to move towards closure of the inner channel in response to
pressurization introduced adjacent the insertion end (106) into the said space
between the sleeve (103) and the elongated member (102).

10. A valve as claimed in claim 9, wherein the flexible sleeve (103) 1s secured

to the elongated rigid tube at the insertion end (106) at at least one location along

the periphery of the hollow channel.
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