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(54) Laparoscopic training apparatus

(57)  The present invention relates to a laparoscopic
apparatus (10). In particular, it relates to an apparatus
for the training of medical professionals, particularly
those engaged in the field of laparoscopic surgery. The
apparatus (10) comprises a housing; a joint (32) in op-
erative association with the housing and adapted to sub-
stantially accommodate a laparoscopic tool (42), in use,

through the joint (32), the joint (32) permitting movement
of the laparoscopic tool (42), in use; and resistance
means in operative association with the joint (32), adapt-
ed to adjust resistance to movement of the laparoscopic
tool (42), in use. Accordingly, the present invention pro-
vides a realistic surgical experience by mimicking the
sensation of carrying out surgical techniques on a patient.
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Description

Field of the Invention

[0001] The presentinvention relates to a laparoscopic
apparatus. In particular, the invention finds utility as a
training apparatus for laparoscopic surgery techniques.

Background

[0002] Laparoscopic surgery is a modem surgical
technique performed through small incisions, which in-
volves the visualisation of body cavities using telescopes
with attached camera systems. Trocars or cannulae are
inserted through the incisions to facilitate the smooth pas-
sage of telescopes and slender long instruments into
these cavities. A fundamental feature of laparoscopic
surgery is the use of a laparoscope: a telescopic rod lens
system that is usually connected to a visual acquisition
device, such as a camera. Most typically, a fibre optic
cable system connected to a ‘cold’ light source such as
halogen or xenon is used to illuminate the operative field.
The internal appearances of the body cavities are visu-
alised on visual display monitors. The monitor image is
2-dimensional, and the movement of the instruments is
seen in parallax. These combined features mean that
surgeons training in this field of surgery not only have to
learn individual surgical procedures, they must also be-
come comfortable working in a 3-dimensional environ-
ment which has been translated to a 2-dimensional out-
put.

[0003] The restricted vision, the difficulty in handling
of the instruments, the acquisition of new hand-eye co-
ordination skills, the lack of tactile perception and the
limited working area are factors which add to the technical
complexity of this surgical approach. For these reasons,
minimally invasive surgery has emerged as a highly com-
petitive new sub-specialty within various fields of surgery.
Surgical residents, who wish to focus on this area of sur-
gery, gain additional training during one or two years of
fellowship after completing their basic surgical residency.
Accordingly, the use of a simulator allows the trainee
surgeon not only to learn the skills that when eventually
combined, become a procedure, but they can also expe-
rience the unique appreciation of 2-dimensional visuali-
sation of the 3-dimensional surgical field.

[0004] A simulator replicating the laparoscopic envi-
ronment as experienced in an operating theatre, is su-
perior to other inanimate simulators. Any learned proce-
dure is a combination of several different skills, in other
words all procedures can be broken down into individual
component skills. These skills include the ability to cor-
rectly orientate a camera, manipulate objects in 3 dimen-
sions, cut tissue, and suture (stitch). The simulator facil-
itates the trainee in attaining proficiency at these tasks
prior to actually entering the operating room environment.
[0005] Once a surgical trainee or surgeon acquires a
skills set, they can then move on to performing a variety
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of surgical procedures. Itis estimated thatindividual skills
have to be repeated up to 30 times before a surgeon is
considered proficient. This also applies to entire proce-
dures. A simulator can also help simulate an entire pro-
cedure, where the skills are combined on a suitable mod-
el, again without endangering a patient. For example a
laparoscopic cholecystectomy (removal of a gall blad-
der), the most common laparoscopic procedure per-
formed, is a combination of grasping, dissection, clipping
and cutting. All these skills can be simulated and indeed
the procedure itself can then be performed on a simple
model.

[0006] Itis anobject of the presentinvention to provide
a laparoscopic apparatus for the training of medical pro-
fessionals, particularly those engaged in the field of lapar-
oscopic surgery. In particular, it is envisaged that the
present invention will provide a realistic surgical experi-
ence by mimicking the sensation of carrying out surgical
techniques on a patient.

Summary of the Invention

[0007] According to a first aspect of the present inven-
tion, there is provided a laparoscopic apparatus compris-
ing a housing; a joint in operative association with the
housing and adapted to substantially accommodate a
laparoscopic tool, in use, through the joint, the joint per-
mitting movement of the laparoscopic tool, in use; and
resistance means in operative association with the joint,
adapted to provide resistance to movement of the lapar-
oscopic tool, in use.

[0008] Preferably, the housing comprises a base and
a lid.
[0009] Preferably, the lid is generally curved in form,

to substantially mimic the form of a human torso.

[0010] Preferably, the laparoscopic tool is a visual ac-
quisition device.
[0011] Preferably, the joint further comprises a sub-

stantially hollow generally cylindrical tube, which is open
at both ends.

[0012] Preferably, the joint permits concurrent move-
ment of the laparoscopic tool (for example, the visual
acquisition device) in all three axes. Further preferably,
the joint is a rotatable joint.

[0013] Preferably, the joint is adapted to simulate the
resistive forces experienced during laparoscopic surgical
techniques.

[0014] Preferably, the joint comprises a ball-and-sock-
et joint.
[0015] Preferably, the socket is generally annular in

form, and shaped and dimensioned to accommodate the
ball therein.

[0016] Preferably, the ball is generally conoid in form.
Although, it will be seen that the ball can be any form that
permits triaxial rotation within the socket.

[0017] Preferably, the socket comprises a first section
and a second section, spaced apart, shaped and dimen-
sioned to house the ball therebetween.
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[0018] Preferably, the first section can be removably
mounted to the housing of the laparoscopic apparatus.
Preferably, the first section is mounted by a plurality of
clips.

[0019] Preferably, the first and second sections are bi-
ased towards one another by the resistance means.
[0020] Preferably, the distance between the first and
second sections of the socket is adjusted by a spring in
operable association with one or both of the first and sec-
ond sections.

[0021] Preferably, the resistance is adjustable, by al-
tering the distance between the first and second sections
of the socket.

[0022] Preferably, the resistance means further com-
prises at least one screw fixing, which facilitates the ad-
justment of the relative distance between the first and
second sections.

[0023] Preferably, the spring is loaded by a screw fix-
ing.
[0024] Optionally, a bufferis provided between the first

and second sections of the socket. Preferably, the buffer
is formed from a deformable material, such as rubber.
[0025] Optionally, the housing of the laparoscopic ap-
paratus further comprises one or more apertures through
each of which a laparoscopic tool can pass, in use; the
aperture being overlaid by a membrane to at least par-
tially resist the laparoscopic tool, when the laparoscopic
tool is applied thereto. It will be appreciated that when
there are several apertures, the respective laparoscopic
tools can be the same or different.

[0026] Preferably, the membrane comprises asynthet-
ic skin. Further preferably, the membrane comprises a
pad.

[0027] Preferably, the pad is adapted to simulate the
resistive forces experienced during laparoscopic surgical
techniques.

[0028] Preferably, the pad comprises an outer mem-
brane, and a core. Preferably, the outer membrane at
least partially surrounds the surface of the core.

[0029] Preferably, the outer membrane is formed from
at least one synthetic material selected from the group
including, but not limited to: synthetic latex, natural latex,
a silicone elastomer, and a hydrocarbon solvent.
[0030] Preferably, the synthetic material is inert.
[0031] Preferably, the hydrocarbon solvent is a medi-
um evaporating hydrocarbon solvent.

[0032] Preferably, the core comprises at least one sil-
icone elastomer.

[0033] Preferably, the silicone elastomer is a pourable
room temperature vulcanising silicone rubber. Further
preferably, it holds a Shore A Hardness of about 14.
[0034] Optionally, the core further comprises a liquid
silicone elastomer.

[0035] Preferably, the pad is flexible. Optionally, it is
extensible.
[0036] Optionally, the housing defines an internal

chamber having a platform. Preferably, the position of
the platform relative to the opening is adjustable.
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[0037] Optionally, the laparoscopic apparatus further
comprises a moveable platform. Preferably, the movable
platform is located within the base of the laparoscopic
apparatus.

[0038] Preferably, the platform comprises a first side
and second side, the position of at least one of the first
side and the second being adjustable relative to the open-
ing.

[0039] Further preferably, the position of each side of
the platform can be altered independently of any other
side.

[0040] Optionally, a drawer is provided in the laparo-
scopic apparatus to accommodate instruments or any
similar implements.

[0041] For the purposes of this specification, what is
meant by the term "laparoscopic tool" is any instrument
that may be used during the course of a laparoscopic
operation, and is intended to include, but is not limited to
cannulae, telescopes, and trocars.

Brief Description of the Drawings

[0042] An embodiment of the invention will now be de-
scribed, by way of example, with reference to the accom-
panying drawings, in which:

Figure 1 is a perspective view of a laparoscopic ap-
paratus according to a preferred embodiment of the
present invention;

Figure 2 is an exploded perspective view of a base
section of the laparoscopic apparatus of Figure 1;
Figure 3 is a cross-sectional side view along the line
A-B of Figure 2;

Figure 4 is a plan view of a lid section of the lapar-
oscopic apparatus of Figure 1;

Figure 5 is an exploded perspective view of a rotat-
able joint of the lid section of Figure 4;

Figure 6 is a cross-scctional side view of the rotat-
able joint of Figure 4 in use;

Figure 7A is a cross-sectional view of an incision
aperture of the lid of Figure 4; and

Figure 7B is an exploded perspective view of an
incision aperture of Figure 7B.

Detailed Description of the Drawings

[0043] Referring now to Figure 1 of the drawings, there
is shown a laparoscopic apparatus 10 according to a pre-
ferred embodiment of the present invention. The lapar-
oscopic apparatus 10 comprises a base section 12, and
a lid section 14.

[0044] Figure 2 is an exploded perspective view of the
base section 12 of the laparoscopic apparatus 10. The
base section 12 comprises a hollow substantially paral-
lelepiped-shaped body 16, with an open, in use, upper-
mostface. A generally planar platform 18 is located within
the body 16, and is of similar size to a, in use, bottom
face of the body 16. A generally obround-shaped elon-
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gate aperture 20 is provided on at least one face of the
body. Each elongate aperture 20 is substantially perpen-
dicular to the longitudinal axis of the body 16. A hinge
projection 22 is provided, which is cooperably attached
to at least one side of the platform 18. The hinge projec-
tion 22 facilitates relative rotational motion between the
platform 18 and the hinge projection 22. A screw threaded
fixing bolt 26 is provided, which locates through the elon-
gate aperture 20, and engages with the hinge projection
22 (See Figure 3). An annular washer 24 is provided,
which locates between the face of the body 16 and the
fixing bolt 26, and engages with a numerical scale rule
25 to facilitate accurate quantitative placement of the
hinge projection 22 relative to the elongate aperture 20.
Adjusting the position of the fixing bolt 26 relative to the
elongate aperture 20 can thereby temporarily alter the
relative height of the side of the platform 18. A generally
planar elliptical-shaped mount 28 is provided on each of
two respective opposing sides of the body 16, and each
is substantially parallel to and continuous with the re-
spective sides of thc body 16.

[0045] Figure 4 is a plan view of the lid section 14 of
the laparoscopic apparatus 10. The lid section 14 is gen-
erally rectangular in shape, and curved in form, Figure
1. A number of apertures 34 are provided through the lid
section 14. A joint 32 is provided through which, a lapar-
oscopic tool 42, Figure 6, can be mounted.

[0046] Figure 5is an exploded perspective view of the
joint 32, which comprises a socket 35 and a ball 39. The
socket 35 comprises an annular second section 36,
which is inter-engaging with an annular first section 36°.
The ball 39 comprises a generally hemi-spherical outer
member 40’ and a generally hemi-spherical outer mem-
ber 40. A generally hollow cylindrical tube 41, is provided
through each of the hemi-spherical members 40,40’, and,
in use, is substantially coaxial with the socket 35. When
in use, the socket 35 interengages with the ball 39, facil-
itating rotation of the ball 39 through multiple planes rel-
ative to the socket 35.

[0047] Figure 6 is a cross-sectional side view of the
joint 32, in use, with a laparoscopic tool 42 mounted
thereto. The first section 36’ of the socket 35 is attached
to the lid section 14, Figure 4, by a set of clips 37. The
second section 36 of the socket 35 is attached to the first
section 36’ by four spring biased screws 38, surrounding
the hemi-spherical members 40,40’ of the ball 39. The
ball 39 is positioned between the first section 36’ and the
second section 36 of the socket 35. The spring biased
screws 38 allow the level of friction to be adjusted be-
tween the first section 36’ and the second section 36 of
the socket 35, resultantly adjusting the friction between
the socket 35 and the ball 39. The laparoscopic tool 42
is a telescope comprising a camera 44, which is mounted
within the telescope body. An optical connection 46 trans-
mits visual graphics from the camera 44 to a visual dis-
play unit (not shown).

[0048] Figure 7A is a cross-sectional view of an aper-
ture 34 of the lid section 14 of the laparoscopic apparatus
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10. The aperture 34 comprises an annular housing 52
and apad 50. The pad 50 is generally cylindrical in shape.
The annular housing 52 is generally annular in form and
is shaped and dimensioned to accommodate the pad 50,
within the inner edge of the annular housing 52. The an-
nular housing 52 locates in a recessed opening 48 in the
housing 30 of the lid section 14 of the laparoscopic ap-
paratus 10. Preferably, the pad 50 is formed from a ma-
terial that is deformable under a first given pressure, but
is severable under a second higher given pressure, so
as to provide a realistic response representative of skin,
when an instrument is applied with force against the pad
50.

[0049] The present invention finds utility in the training
of medical professionals, such as trainee surgeons. In
particular, the present invention finds utility as an afford-
able and portable platform that effectively demonstrates
or trains laparoscopic skills and techniques by providing
a realistic physical experience with real-time interaction
outside of the operating room. The present invention al-
lows a trainee surgeon to master the skills required to
compensate for the narrow field of view, limitation of work
space, and the lack of depth sensation associated with
this field of surgery. The shape and dimension of the
apparatus offers a realistic semblance to the human tor-
so; and the integrated adaptable joint allows for a variety
of laparoscopic instruments, including canullae, trocars
and telescopes, to be used in a realistic fashion to aug-
ment both basic and advanced laparoscopic experienc-
es, and ultimately to develop the coordination, technique,
and precision of the trainee surgeon. The incision pads
also lend to the realistic experience by mimicking the
response of human skin to the application of a surgical
instrument. Use of the invention in cooperative associa-
tion with a visual display system also affords the user the
opportunity to become acquainted with visualising a 3-
dimensional operative field as a 2-dimensional output,
and the imposition associated therewith. Moreover, the
simple and lightweight design makes the apparatus easy
to assemble and transport. Taken together, the present
invention provides a realistic surgical experience, by sim-
ulating the response of an actual human torso, without
endangering patients or animal models.

Claims

1. Alaparoscopicapparatus (10) comprising a housing;
a joint (32) in operative association with the housing
and adapted to substantially accommodate a lapar-
oscopic tool (42), in use, through the joint (32), the
joint (32) permitting movement of the laparoscopic
tool (42), in use; and resistance means in operative
association with the joint (32), adapted to adjust re-
sistance to movement of the laparoscopic tool (42),
in use.

2. Alaparoscopic apparatus (10) as described in claim
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1, wherein the joint (32) comprises a ball-and-socket
joint.

A laparoscopic apparatus as described in claim 2,
wherein the socket (35) comprises a first section (36)
and a second section (36’), spaced apart, shaped
and dimensioned to house the ball (39) therebe-
tween.

A laparoscopic apparatus (10) as described in claim
3, wherein the resistance means is adjustable, by
altering the distance between the first (36) and sec-
ond (36’) sections of the socket (35).

A laparoscopic apparatus (10) as described in claim
3 or 4, wherein the distance between the first (36)
and second (36’) sections of the socket (35) is ad-
justed by a spring (38) in operable association with
one or both of the sections.

A laparoscopic apparatus (10) as described in claim
5, wherein the spring (38) is loaded by a screw fixing.

A laparoscopic apparatus (10) as described in any
previous claim, wherein the housing defines an in-
ternal chamber having a platform (18), the position
of the platform (18) relative to the opening being ad-
justable.

A laparoscopic apparatus (10) as described in claim
7, wherein the platform (18) comprises a first side
and second side, the position of at least one of the
first side and the second being adjustable relative to
the opening.

A laparoscopic apparatus (10) as described in any
previous claim, wherein the housing further compris-
es at least one aperture (34), the aperture (34) over-
laid by a membrane (50).

A laparoscopic apparatus (10) as described in claim
9, wherein the membrane (50) comprises a synthetic
skin.
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A laparoscopic apparatus the internal chamber of the housing
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the internal chamber / working space.

3. claims: 9,10

A laparoscopic apparatus wherein the housing further
comprises at least one aperture overlaid by a membrane to
provide a realistic experience of the response of human skin
to the application of a surgical instrument.
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