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(54) Title: SURGICAL DEVICE

(57) Abstract

A surgical device for carrying out visual exploration of
the body cavity, or performing an operation on an internal body
organ, comprises an elongate hollow member (4), having a for-
ward section (5) and a rear section (6) conveniently secured to-
gether by a rubber sleeve (7). The forward section (5) has an
open front end (8), and is provided in twin-walled construction,
defining an annular chamber (14). Extending from the outer
wall (10) is a hollow stem pipe (16) by which an air bulb (18)
may be connected to the member (4) by a rubber hose (20). Ex-
tending longitudinally of the hollow member (4) is illumination
means (30) comprising a light transmitting stem (32). In use the
device may be inserted into the patients abdomen, and with the
aid of light provided by the illumination means the surgeon may
view the interior of the body cavity through an eye-piece (40). In
the event that vision is impaired by internal tissue, the surgeon
may squeeze the air bulb (18) to cause fluid to be puffed out of
the annular chamber (14) surrounding the open front end, to
blow such tissue to one side, clearing the view of the surgeon
through the hollow member.
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Title: "Surgical Device"

Description of Invention

This invention is concerned with improvements relating to surgical
devices.

A problem is encountered in carrying out surgical exploration of a
body cavity, in that little capability exists for the surgeon to inspect an organ
visually, with minimum intrusion. Additionally, where a surgeon is to carry out
a biopsy on [e.g.] the liver of a patient. it is currently difficult for him reliably to
locate the organ, inspect surface parts of it visually, and then if necessary perform
the biopsy, or perform the biopsy on a part of the organ which looks to be at risk
without the use of a general anaesthetic.

Additionally in certain laparoscopic procedures it is necessary to admit
air under pressure to the peritoneal cavity, to lift the abdomen wall, to improve
access (visually or physically) to internal organs. Conventionally this involves the
insertion of a needle through the abdomen wall, and the injection of air under
pressure through the needle. In this procedure there is an inherent danger, that
when the needle is inserted "blind", there is a possibility that it may puncture one
of the internal organs which may be lying adjacent to the abdominal wall.

According to this invention there is provided a surgical device
comprising an elongate hollow member having an open front end to enable, as
the device is inserted into a body cavity, the interior of the body cavity to be
viewed through the member, wherein supply means is provided to enable fluid
under pressure to be ducted through the hollow elongate member.

In this manner, as the device is entered into the body cavity, internal
tissue such as fat, or body organs, may be moved out of the way from the front
end, clearing the view of the surgeon through the hollow member.

Alternatively in relation to laparoscopic procedures, the abdomen wall

may be incised sufficient to allow the elongate hollow member to be inserted
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through the abdomen wall, it being appreciate that the dangers of damage to an
internal organ which is encountered on the insertion of a needle into the -
peritoneal cavity are not present when effecting in incision in the abdomen wall,
and on completion of insertion of the hollow member through the incision, air
under pressure may be admitted to lift the abdomen wall, and/or to observe the
situation in relation to the interior of the peritoneal cavity to assist in the
introduction of an air needle through the abdomen wall. '

Conveniently said supply means comprises a bulb, together with a one
way valve, connected to the outer end region of the member, enabling a surgeon
as he is inserting the device into the body cavity, to squeeze the bulb to emit a
pulse of fluid exiting forwardly of the device to cause internal tissue to be pushed
to one side, allowing clearer forward vision and unobstructed advance.

Alternatively or in addition the supply means may comprise an external

source of fluid under pressure.
Preferably the device comprises one or more outlets extending around

the central opening. Thus a plurality of outlets may be disposed in a ring
extending around the opening, particularly where the fluid is a liquid [e.g. saline].
Preferably however the fluid is gas [e.g. air or nitrogen, but referred to hereafter
simply as air] and conventionally a substantially annular cavity is provided which
extends around the central opening, similarly being open in the forward direction,
and preferably air under pressure is admitted to the annular cavity. Thus
conveniently a connection means [e.g. in the form of a stem pipe] is provided
which extends from the annular cavity, and preferably the supply means is
connected to the stem pipe by a flexible tube, e.g. of rubber.

Preferably the hollow member is substantially enclosed other than at
its forward end, preventing dissipation of fluid fed by the supply means back into
the hollow member. Thus a rear end of the hollow member may be enclosed by

an eve piece, enabling a surgeon 10 look through the eye piece along the hollow

member.
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Preferably the eye piece is removable from a position in which it closes
said rear end of the hollow member, to an open position to allow instruments to
be inserted through the hollow member to carry out surgical operations through
the hollow member. Thus the eye piece may be hinged on the hollow member
and movable between said closed position, in which it effectively seals the rear
end of the hollow member, and an open position allowing access to the interior
of the hollow member.

Preferably illumination means extends into the hollow member
conveniently in the form of a light pipe directing light towards the front end,
conveniently having an exterior connection to enable it to be connected by a
flexible conduit to a remote light source.

Preferably means is provided to enable air or liquid to be withdrawn
from the annular chamber, to allow the device to be secured by suction to an
internal body organ, ensuring stability between the body organ and the device,
enabling a surgeon to perform an operation on the organ through the hollow
body.

Conveniently such means may be provided by the connection means
by which fluid under pressure may be admitted to the annular chamber, as
described above, and conveniently the means to witharaw fluid from the chamber
may be provided by reversing the bulb, so that it sucks rather than blows.

Preferably however connection means is provided by which the annuiar
chamber may be connected to a source of vacuum.

Preferably in addition connection means is provided by which the
annular chamber may be connected to a remote source of fluid under pressure.

Preferably means is provided to enable the annular chamber to be
connected selectively to a bulb, as aforesaid, or to a remote supply of fluid under
pressure, or to a supply of vacuum.

Conveniently the hollow member is tubular, preferable being of

circular cross-section, although if desired, the hollow member may be of elliptical

cross-section.
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According to this invention there is also provided a method of
performing an operation involving the making of an incision in the abdomen wall, -
and inserting through the incision a device as set out above.

There will now be given a detail description, to be read with reference
to the accompanying drawings, of a surgical device which is a preferred

embodiment of this invention, having been selected for the purposes of illustrating

the invention by way of example.
The accompanying drawings:
FIGURE 1 is a schematic sectional view of the preferred embodiment;

and
FIGURE 2 is a part view illustrating part of a modification of the

preferred embodiment.

The device which is the preferred embodiment of the invention is a
surgical device for carrying out either a visual exploration of the body cavity, or
an operation on an internal body organ, or both, and comprises an elongate
hollow member 4, preferably of stainless steel, having a forward section 5 and a
rear section 6 secured together by a rubber sleeve 7. The forward section 5 has
an open front end 8, and is provided in twin-walled construction, having an outer
wall 10 and an inner wall 12 defining an annular chamber 14 therebetween, the
inner wall 12 being chamfered as shown, and terminating slightly rearwardly of

the termination of the outer wall 10.
Extending through the outer wall 10 from the chamber 14 is a hollow

stem pipe 16 to which an air bulb 18 may be connected to the hollow member 4
by a rubber hose 20. The air bulb is provided with a one way valve 21, allowing
air to be drawn into the air bulb and fed through the hose 20 and stem pipe 16
into the chamber 14 under a slight pressure, by squeezing of the air bulb.
Projecting radially through the rear section 6 is an illumination means
30, comprising a forwardly-directed light trénsmitting stem 32 extending parallel
to the longitudinal axis of the hollow member 4, close to the inner wall thereof.

The illumination means 30 comprises a connection 34. by which it may be
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connected, by means of a flexible connection, to an exterior light source, causing
light to be emitted along the hollow member 4 towards the open front end §
thereof.

Releasable mounted on the end of the rear section 6 is an eye piece
40, the eye piece 40 comprising a transparent plate 42, effectively enclosing the
rear end of the hollow member 4 in a substantially air tight manner.

In the use of the device which is the preferred embodiment of the
invention, a surgeon will make an incision in [for example] the patients abdomen,
and insert the hollow member, open end first, through the incision into the
interior body cavity. With aid of light provided by the illumination means, he may
view the interior of the body cavity through the eye piece 40, and advance the
device towards the interior area to be explored. In the event that his vision, or
advancement of the device is impaired by internal tissue, such as fat, he may
squeeze the air bulb 18 to cause air to be puffed out of the annular chamber 14
surround the open front end, to blow such tissue to one side, improving visibility,
and continue advancement of the device. He may thus approach an internal
organ, such as the liver, and inspect it visually.

In the event that the surgeon needs to carry out a surgical operation,
for example to perform a biopsy, he may visually select the area of the organ to
be excised, and press the front end of the device against the organ over said area.
By removal of the rubber hose 20 and connection of the stem pipe 16 to a source
of vacuum, he may clamp the device onto the organ by suction against the open
front end. He may then remove the eye piece 40, and enter surgical instruments
along the hollow member 4 to perform the biopsy [or such other operation as he
may wish] in a convenient manner, the suction between the open front end and
the body organ providing adequate front end stability.

The device may also be used in principle to perform more major
internal operations, for example as described in U.K. Patent Specification A-

2214428, or gynaecological operations.
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Further, the device may be used in the performance of laparoscopic

operations, involving the entry of the device through an incision in the abdomen

wall, and, either viewing the location of internal organs through the device, to
enable an air needle safely to be admitted to the peritoneal cavity for the
admission of air under pressure thereto, or if desired air under pressure may be
admitted to the peritoneal cavity through the annular chamber 14. Thus, a
n Figure 2, in which similar numerals with the suffix 2 have

o those of the preferred embodiment,

modification is shown i

been utilised to indicate parts similar t
involving a connection to the stem pipe 16b of a three-way valve 36, enabling the

stem pipe selectively to be connectéd by the rubber hose 20b to a ball valve 18,
or by a stem pipe 38 to a remote source of air under pressure, or by a stem pipe

40 to a remote source of vacuum.
It is to be appreciated that whilst the hollow member is described in

the preferred embodiment as being of two part construction, this is not necessary.

Additionally, whilst the use of air is described, other fluids may be
used. including saline solution, nitrogen, carbon dioxide and the like.

The features disclosed in the foregoing description, or the following
claims, or the accompanying drawings, expressed in their specific forms or in the
terms or means for performing the desired function. or a method or process for
attaining the disclosed result, may, separately or in any combination of such

features, be utilised for realising the invention in diverse forms thereof.

-5



PCT/GB91/02256

WO 92/10969
7
CLAIMS:
1. A surgical device comprising an elongate hollow member having an

open front end to enable, as the device is inserted into a body cavity, the interior
of the body cavity to be viewed through the member, wherein supply means is

provided to enable fluid under pressure to be ducted through the hollow elongate

member.

2 A device according to Claim 1 wherein the supply means comprises a

e

bulb having one-way valve connected to the outer region of the elongate hollow

member.

3. A device according to one of Claims 1 and 2 wherein the device

comprises one or more outlets extending around the central opening.

4, A device according to any one of the preceding claims wherein the

hollow member is substantially enclosed other than at its forward end.

S A device according to Claim 4 wherein the rear end of the hollow

-

member is enclosed by an eye piece.
6. A device according to Claim 5 wherein the eye piece is removable
from a position in which it closes said rear end of the hollow member to an open

position to allow instruments to be inserted through the hollow member.

7. A device according to Claim 6 wherein the eye piece is hinged on the

hollow member.

8. A device according to any one of the preceding claims comprising
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illumination means extending into the hollow member.
9. A device according to any one of the preceding claims comprising

means to enable fluid to be withdrawn from the annular chamber.

10. A device according to Claim 9 comprising connection means by which

the annular chamber may be connected to a source of vacuum.

11. A device according to one of Claims 9 and 10 comprising means by

which the annular chamber may be connected to a source of air under pressure.

12. A device according to any one of Claims 9, 10 and 11 comprising valve
means to enable the annular chamber to be connected selectively to a bulb, or to

a remote supply of fluid under pressure, or to a supply of vacuum.

13. A method of performing an operation involving the step of incising

the wall of the peritoneal cavity and inserting into the incision a device according

to any one of the preceding claims.
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