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An instrument for surgical use comprises a valve housing (16) from which an elongated tubular element (12) protrudes. A
valve (20) is housed within a housing (16) and communicates with the elongated tubular instrument (12). A first connector (26) is
further provided for connection to a vacuum source and communicates with the valve for establishing communication from the
vacuum source to the elongated tubular component through the valve, provided the valve is in a first operative state. A second
connector (30) is provided for connection to a pressurized rinsing liquid supply source and communicates with the valve means
for establishing communication from the supply source to the elongated tubular component through the valve means, provided
the valve is in a second operative state. A third connector (28) is further provided for connection to an activation port of the sup-
ply source and communicates with the valve for establishing communication from the vacuum source to the activation port of the
supply source through the first connector (26) and the third connector (28) for turning on the supply source provided the valve is
in the second operative state. The instrument may further comprise a filter and may still further be adapted to receive an elongat-
ed surgical instrument.
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An instrument and an assembly for surgical use.

The present invention relates to the technical field of surgery,
and more precisely to novel surgical instruments and assemblies. In spe-
cific aspects of the present invention, endoscopic or laparoscopic high-
pressure suction/irrigation instruments and surgical instruments for the
surgical operation of bone prosthetic fixation are provided.

The technical field of endoscopic or laparoscopic surgical opera-
tions has recently been refined. A trend toward integration of multi-
purpose instruments and facilities has resulted in highly elaborated and
complex instruments which, on the one hand, render it possible to carry
out multiple functions by means of a single instrument, on the other
hand are complex and complicated to operate.

A specific drawback of the prior art multi-function endoscopic or
laparoscopic instruments is based on the fact that a specific shift from
one operation to another operation has to be carried out by the surgeon
by operating switching means, such as foot switches, specialized switch-
boards, etc. |

Within a specialized surgical field, the field of preparation of
prosthetic fixation, numerous instruments have been devised, vide e.g.
US Patent No. 4,941,872, US Patent No. 4,299,221, published Internatio-
nal Patent Application, International Publication No. WO 91/17790, and
published International Patent Application, Publication No. WO 86/04247.
Various drainage systems are also described within the art, vide e.g. US
Patent No. 5,015,227, US Patent No. 5,034,000, US Patent No. 5,100,377,
US Patent No. 4,922,902, US Patent No. 4,642,098, US Patent No.
3,828,780, US Patent No. 4,567,880, US Patent No. 4,776,840, US Patent
No. 4,617,013, US Patent No. 4,526,573, US Patent No. 4,826,494, US Pa-
tent No. 4,569,674, published European Patent Application, Publication
No. 0 100 672, US Patent No. 4,655,754, and published International Pa-
tent Application, Publication No. WO 86/02844. Reference is made to the
above-Tisted patents and the above-listed US patents are further incor-
porated in the present specification by reference.

According to a 7irst aspect of the present fnvention, an instrument
for surgical use as a high-pressure suction, or alte :tively a high-
pressure irrigation instrument is provided, which instrument in co-ope-
ration and communication with a pressurized rinsing Tiquid supply
source, such as a source'supblying pressurized rinsing water, turns the
1iquid supply source on and off as the instrument is used as an irriga-
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tion instrument or alternatively used as a suction instrument or further
alternatively not in operation.

A particular advantage and feature of the instrument according to
the present invention relates to a minimum component adaptation of the
capability of turning the pressurized rinsing liquid supply source on
and off, dependent on the operative state of the instrument.

The above object, advantage, and feature of the present invention
together with numerous alternative objects, advantages, and features
which will be evident from the below detailed description of preferred
embodiments of the invention, are obtained by means of an instrument for
surgical use, which instrument in accordance with a first aspect of the
present invention comprises:

a body,

an elongated tubular means defining a through-going bore and being
connected to and supported by said body,

valve means housed within said body and communicating with said
elongated tubular means,

a first connector means for connection to a vacuum source and com-
municating with said valve means for establishing communication from
said vacuum source to said elongated tubular means through said valve
means, provided said valve means is in a first operative state,

a second connector means for connection to a pressurized rinsing
liquid supply source and communicating with said valve means for estab-
lishing communication from said supply source to said elongated tubular
means through said valve means, provided said valve means is in a second
operative state, and

a third connector means for connection to an activation port of
said supply source and communicating with said valve means for estab-
Tishing communication from said vacuum source to said activation port of
said supply source through said first connector means and said third
connector means for turning on said supply source by venting said acti-
vation port through said vacuum source, provided said valve means is in
said second operative state.

From US Patent No. 4,567,880, an endoscopic device with a three-
wave valve is known. The three-wave valve allows that the device may be
shifted from an inoperative state by shifting a valve element to a first
operative state in which irrigation is affected or alternatively to a
second operative state in which drainage is affected. However, the
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device includes no additional elements for operating external equipment
such as an external high-pressure water supply source in accordance with -
the operation of the valve element for causing turning on/turning off of
the source.

The valve means which according to the present invention establish-
es communication from the vacuum source and the pressurized rinsing 1i-
quid supply source to the elongated tubular means of the instrument in
the first operative state and the second operative state, respectively,
and further evacuates the activation port of the supply source in the
second operative state, may be implemented as any éppropriate valve
means such as rotary valve means or push-button operated valve means.
Thus, the valve means may according to a presently preferred embodiment
of the instrument according to the present invention be constituted by
a rotary valve means, comprising a rotary valve body having passages for
establishing said communication from said first connector means to said
elongated tubular means, provided said rotary body is in a first rotary
position relative to said body defining said first operative state, and
from said second connector means to said elongated tubular means and
from said first connector means to said third connector means, provided
said rotary body is in a second rotary position relative to said body
defining said second operative state. Alternatively, the valve means may
be constituted by push-button operated valve means comprising one or

more single-position or multi-position/muiti-way valves.

In order to adapt the instrument according to the present invention
for even further operations, apart from the high-pressure suction and
high-pressure irrigation, the body of the instrument may have a through-
going passage in registration with the through-going bore of the elonga-
ted tubular means for receiving a separate surgical instrument, such as

~ a blunt, a knife, a needle, a spatula, a hook, a dissection/grasper in-

sert, a scissors insert, a separate optic fiber, or an electrode of an
electrode system, of an electric treatment or the Tike.

The instrument according to the first aspect of the present inven-
tion may be implemented as an integral instrument or alternatively in
accordance with a particular advantageous embodiment of the instrument
imp]emenfed as a modular structure in which the elongated tubular means
constitutes a separate elongated tubular component defining a distal end
and a proximal end and being connectable to the body constituting a se-
parate component at said proximal end of the elongated tubular component
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through respective coupling means of the elongated tubular component and
the body. By providing a modular structure, the separate elongated tubu-
lar component may constitute a disposable component, whereas the body
which is of a complex and elaborated structure may constitute a compo-
nent to be reused after rinsing and sterilization. By providing the se-
parate elongated tubular component as a disposable component, the risk
of transferring diseases or infections from a patient who has previously
been subjected to surgery, to a patient who is at present in surgery is
radically reduced. Alternatively, the composite instrument may be
adapted to be a disposable instrument, which, however, to a great extent
increases the overall costs as the composite instrument is far more
costly than the disposable, separate elongated tubular component.

A further advantage by providing a separate elongated tubular com-
ponent relates to the fact that one and the same body, housing the valve
means and the first, second, and third connector means of the instrument
may be used for numerous different applications invoiving different sur-
gical applications and further necessitating the use of different elon-
gated tubular components. The separate tubular components may integrally
comprise surgical instruments, such as the above-mentioned separate sur-
gical instruments.

The coupling means of the separate elongated tubular component and
the separate body may be implemented in accordance with any appropriate
technique, e.g. constituted by conical coupling means, threaded coupling
means, or preferably bayonet coupling means comprising cooperating maie
and female coupling components. The male coupling means or component of
the bayonet coupling means may be provided at the separate elongated tu-
bular component, or alternatively and preferably, constitute a component
of the body, whereas the female coupling component or means of the bayo-
net coupling means may be provided at the separate body, or alternative-
1y and preferably, constitute a component of the separate elongated tu-
bular component.

The instrument according to the first aspect of the present inven-
tion may, in accordance with the above described preferred and advanta-
geous embodiment comprising a separate elongated tubular component and a
separate body, be implemented for electro-surgery as the elongated tubu-
Tar component may comprise a conductor means extending through the elon-
gated tubular component and protruding from the distal end thereof.

For establishing electrical connection from an external electric
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source, such as a voltage or current source, to the conductor means of
the elongated tubular component, the elongated tubular component of the
instrument according to the first aspect of the present invention is
preferably provided with an electrical connector means provided at the
proximal end of the elongated tubular component which electrical con-
nector means is connected to the conductor means of the elongated tubu-
lar component.

In order to rinse the air evacuated through the elongated tubular
means in order to hinder that any particles may block the evacuation or
suction system comprising the vacuum pump, the instrument preferably
further comprises a sealed filter means interconnected between the first
connector means and the valve means. In order to ensure that the filter
means is not blocked during a surgical operation, the filter means must
have a capability in excess of 10 cm3, such as a capability of the order
of 10-100 cm®, such as 20-60 cm3, e.g. approximately 40 cm?, in order to
ensure that the filter means is not blocked during a surgical operation.
When preparing bone prosthetic fixations, an extreme amount of bone dust
is produced, which has to be removed by means of the suction instrument.
Experiments have revealed that a filter having a capability of approxi-
mately 40 cm3® fulfils the requirement as to eliminating the risk that
the filter means is blocked by bone particles during a single surgical
operation.

As the surgical instrument has to be flexible in order to render it
possible that the surgeon may reach any specific side or Tocation during
a surgical operation, the filter means is preferably a flexible filter
means.

According to a particular advantageous embodiment of the instrument
according to the present invention, the flexible filter means is consti-
tuted by a first flexible hose and a second, perforated fiexible hose,
said first hose defining a filter input means and a filter output means,
and said second hose being enclosed within said first hose and defining
an open end at said filter input means and a closed end at said filter
output end.

In order to reduce the overall size of the instrument, the flexible
filter means may be partially enclosed within the body of the instru-
ment, which body may further constitute a handle.

According to a first embodiment of the instrument according to the
present invention, the elongated tubular means is provided with a single
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through-going bore which is conneccted to the first connector means or
alternatively the second connector means in the first operative state
and the second operative state, respectively.

In a second or alternative embodiment of the instrument according
to the present invention, the elongated tubular means defines separate
first and second through-going bores connectable to the first and second
connector means, respectively, through the valve means.

In a further embodiment of the instrument according to the present
invention particularly adapted for the preparation of bone prosthetic
fixations, a fiber optic means is provided extending to and being ex-
posed at a distal end of the elongated tubular means.

According to a second aspect of the present invention, an elongated
tubular instrument for surgical use is provided,

said elongated tubular instrument defining a through-going bore and
a distal end and a proximal end, and comprising a coupling means pro-
vided at said proximal end for cooperating with a coupling means of a
valve body, said valve body comprising:

valve means housed within said valve body and communicating with
said coupling means,

a first connector means for connection to a vacuum source and com-
municating with said valve means for establishing communication from
said vacuum source to said coupling means through said valve means, pro-
vided said valve means is in the first operative state,

a second connector means for connection to a pressurized rinsing
1iquid supply source and communicating with said valve means for estab-
1ishing communication from said supply source to said coupling means
through said valve means, provided said valve means is in the second
operative state, and .

a third connector means for connection to an activation port of
said supply source and communicating with said valve means for estab-
lishing communication from said vacuum source to said activation port of
said supply source through said first connector means and said third
connector means for turning on said supply source by venting said acti-
vation port through said vacuum source, provided said valve means is in
said second operative state.

The elongated tubular instrument according to the second aspect of
the present invention and the valve body together constitute an instru-
ment according to the first aspect of the present invention and may,
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consequently, comprise any of the characteristics of the instrument ac-
cording to the first aspect of the present invention. Basically, the
elongated tubular instrument according to the second aspect of the pre-
sent invention is identical to the above described separate elongated
tubular component of the advantageous and preferred embodiment of the
instrument according to the first aspect of the present invention.

According to a third aspect of the present invention, an assembly
for surgical use is provided, comprising:

a pressurized rinsing liquid supply source having an activation
port for turning on said supply source for supplying pressurized rinsing
liquid, provided said activation port is vented, and

an instrument for surgical use, comprising:

a body,

an elongated tubular means defining a through-going bore and being
connected to and supported by said body,

vaive means housed within said body and communicating with said
elongated tubular means,

a first connector means for connection to a vacuum source and com-
municating with said valve means for establishing communication from
said vacuum source to said elongated tubular means through said valve
means, provided said valve means is in a first operative state,

a second connector means for connection to said pressurized rinsing
liquid supply source and communicating with said valve means for estab-
lishing communication from said supply source to said elongated tubular
means through said valve means, provided said valve means is in a second
operative state, and

a third connector means for connection to said activation port of
said supply source and communicating with said valve means for estab-
1ishing communication from said vacuum source to said activation port of
said supply source through said first connector means and said third
connector means for turning on said supply source by venting said acti-
vation port through said vacuum source, provided said valve means is in
said second operative state.

The assembly according to the third aspect of the present invention
may comprise any of the characteristics of the instrument according to
the first aspect of the present invention.

According to a fourth aspect of the present invention, an instru-
ment for surgical use, and more precisely for use in preparing bone
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prosthetics, is produced, which instrument according to the present in-
vention comprises:

a body,

an elongated tubular means defining a through-going bore and being
connected to and supported by said body,

a first connector means for connection to a vacuum source and for
establishing communication from said vacuum source to said elongated tu-
bular means,

a second connector means for connection to a pressurized rinsing
1iquid supply source and for establishing communication from said supply
source to said elongated tubular means,

a sealed filter means interconnected between said first connector
means and said valve means.

The instrument according to the fourth aspect of the present inven-
tion may also comprise any of the characteristics of the instrument ac-
cording to the first aspect of the present invention.

The present invention will now be further described with reference
to the drawings, in which

Fig. 1 is a schematic view of a first embodiment of an endoscopic
or laparoscopic high-pressure suction/irrigation instrument according to
the present invention,

Fig. 2 is a perspective and partly cut-away and exploded view of
the first embodiment of the endoscopic or laparoscopic high-pressure
suction/irrigation instrument shown in Fig. 1,

Fig. 3 is a schematic view of a second embodiment of the endoscopic
or laparoscopic high-pressure suction/irrigation instrument adapted to
surgical applications,

Fig. 4 is a sectional and schematic view of a valve body of the se-
cond embodiment of the endoscopic or laparoscopic high-pressure
suction/irrigation instrument shown in Fig. 3,

Fig. 5 is a schematic view of the first embodiment of the endosco-
pic or laparoscopic high-pressure suction/irrigation instrument shown in
Figs. 1 and 2 in an application also including a motor and a membrane
pump, N

Fig. 6 is a schematic view of the circuit diagram of the motor and
membrane pump shown in Fig. 5, |

Fig. 7 is a schematic view of a third embodiment of an endoscopic
or laparoscopic high-pressure suction/irrigation instrument according to
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the present invention, also adapted to surgical applications,

Fig. 8 is a schematic view of a fourth embodiment of a high-
pressure suction/irrigation instrument for surgical use, and more
specifically for use in surgical preparation of bones for a prosthetic
joint replacement,

Fig. 9a is a perspective and schematic view of a valve body consti-
tuting a component of an endoscopic or laparoscopic high-pressure
suction/irrigation instrument similar to the instrument shown in Figs. 1
and 2,

Figs. 9b, 9c, 9d, and 9e are perspective, schematic, and sectional
views of four alternative embodiments of an elongated tubular component
constituting a separate component to be connected to the valve body
shown in Fig. 9a for providing an endoscopic or laparoscopic instrument
according to the present invention,

Fig. 10 is a perspective view illustrating a detail of the vaive
body,

Fig. 11 is a perspective view of the first embodiment of the elon-
gated tubular component shown in Fig. 9b illustrating a detail of the
component, '

Fig. 12 is a perspective, schematic, and sectional view of a detail
of an alternative embodiment of the elongated tubular component to be
connected with the valve body shown in Fig. 9a for providing an endosco-

pic or laparoscopic instrument according to the present invention,

Fig. 13 is a sectional and schematic view similar to the view of
Fig. 4 of an alternative embodiment of the endoscopic or laparoscopic
instrument according to the present invention, including a separate
valve body and an elongated tubular component to be connected with the
valve body, _

Fig. 14 is a schematic view of an alternative and presently prefer-
red embodiment of a motor and pump assembly including a hose pump,

Fig. 15 is a sectional view along the Tline XV-XV of Fig. 14 of the
hose pump of the motor and pump assembly shown in Fig. 14,

Fig. 16 is a sectional view along the Tine XVI-XVI of Fig. 14, il-
Justrating a detail of the motor and pump assembly shown in Fig. 14.

Fig. 17 is a schematic view of a sixth embodiment of the endoscopic
or laparoscopic high pressure suction/irrigation instrument adapted to
surgery applications, and

Fig. 18 is a schematic view of a seventh embodiment of a high-
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pressure suction/irrigation instrument for surgical use.

In Fig. 1, a first embodiment implemented as a prototype implemen-
tation of an endoscopic or laparoscopic high-pressure suction/irrigation
instrument according to the present invention is shown. The instrument
is designated the reference numeral 10 in its entirety. In the present
context, the terms endoscopic and laparoscopic are used synonymously
describing the technique of visual inspection of
internal organs by means of fiber optic devices and video-monitoring sy-
stems and of carrying out surgical operations by means of rigid or fiex-
ible instruments which are inserted into a body caVity.

The instrument 10 comprises an elongated tube 12 which is provided
with a through-going bore and at its distal end provided with transver-
sal bores or holes 14. The tube 12 is at its proximal end rigidly con-
nected to a support tube 15 which is further rigidly connected to a cy-
Tindrical housing component 16 which is provided with a conical aper-
ture. Within the conical aperture of the housing component 16, a conical
valve body 20 is received. The conical valve body 20 tapers from a first
plane side surface shown in Fig. 1 and constituting an exterior side
surface of the instrument 10 towards a second plane side surface consti-
tuting an interior side surface shown in Fig. 2, from which interior
side surface a threaded pin 42 protrudes. A proximal end of a lever 22
is fastened to the first or exterior side surface of the conical valve
body 20 and a grip 24 is provided at the distal end of the lever 22. As
is evident from Figs. 1 and 2, a recess of the housing component 16 de-
fines abutments 18, which abutments co-operate with the lever 22 for de-
fining end positions of the lever 22, and consequentiy of the conical
valve body 20 relative to the housing component 16, in order to define
specific positions of activation of the instrument 10, as will be evi-
dent from the below description.

The instrument 10 is further provided with tubular fittings 26, 28,
and 30. The tubular fitting 26 is arranged in registration with the
through-going hole of the tube 12 and is adapted to receive a hose 32
establishing communication between the instrument 10 and a vacuum source
of a suction or evacuation system. Similarly, the tubular fitting 26 is
adapted to receive a hose 34 for establishing communication between the
instrument 10 and an activation port of a motor assembly of a pulsed,
high-pressure water supply pump to be described in greater details below
with reference to Figs. 5 and 6. The tubular fitting 30 is adapted to
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receive a water supply hose 36 of the above-mentioned water supply pump
for receiving pulsed, high-pressure sterilized water from the water sup-
ply pump. The hose 36 is connected to the tubular fitting 30 through a
set of meshing connectors 38 and 40 of the tubular fitting 30 and the
hose 36, respectively. The connectors 38 and 40 serve the purpose of
providing an easily assembled and easily disassembled connection between
the instrument 10 and the high-pressure water supply source constituted
by the above-mentioned water supply pump.

The conical valve body 20 is, as mentioned above, received within
the housing component 16 and is fixated relative to the housing compo-
nent 16 by means of a locking plate 44 which co-operates with a knob 46
which is provided with an internal thread meshing with the outer thread
of the threaded pin 42 and which is further connected to the locking
plate 44 by means of a spring, which biases the knob 46 away from the
locking plate 44. Thus, the conical valve 20 is, when received within
the inner conical aperture of the housing component 16, biased towards
the locking plate 44 by the force generated by the spring acting on the
knob 46.

The conical valve body 20 is, as is evident from Fig. 2, provided
with a through-going transversal bore 48 and a branching-off bore 50
which is connected to the through-going transversal bore 48. Further-
more, a cut 52 is provided at the exterior conical surface of the coni-
cal valve body 20. The transversal through-going bore 48 and the
branching-off bore 50 serve the purpose of establishing direct connec-
tion between the through-going bore of the tube 12 and the through-going
holes of one of the tubular fittings 26 and 30 in a specific activation
position. Thus, provided the lever 22 is in the position in which the
lever abuts the rearmost abutment 18, i.e. the position shown in Fig. 1,
a direct connection is estabiished through the through-going bore 48
from the tube 12 to the through-going hole of the fitting 26, so that
the elongated tube 12 is connected to the above-mentioned vacuum source
of the suction or evacuation system also mentioned above.

Provided the lever 22 is in the foremost position shown in Fig. 2,
in which position the lever 22 abuts the foremost abutment 18, a connec-
tion is established from the through-going bore of the tube 12 through
the branching-off bore 50 and the transversal through-going bore 48 to
the through-going hole of the fitting 30, so as to establish direct con-
nection from the pulsed, high-pressure water supply pump mentioned above
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to the elongated tube which consequently constitutes a high-pressure ir-
rigation tube for supply of pulsed, high-pressure water. Provided the
lever 22 is in the position shown in Fig. 2, the cut 52 provides a con-
nection from the through-going hole of the tubular fitting 28 to the
through-going hole of the tubular fitting 26 so as to vent the hose 34
which is connected to the activation port of the motor assembly men-
tioned above through the hose 32 which is connected to the vacuum source
of the evacuation system. As the activation port of the motor assembly
is vented, the motor assembly powering the high-pressure water supply
pump is turned on so as to supply high-pressure water to the elongated
tube 12 through the hose 36 connected to the tubular fitting 30.

Provided the conical valve body 20 is in a position different from
the positions in which the lever 22 abuts one of the abutments 18, the
communication or connection from the through-going bore of the tube 12
to the tubular fittings 26 and 30 is disconnected or interrupted. A spe-
cific feature of the instrument 10 characteristic of the present inven-
tion lies in that the motor assembly powering the high-pressure water
supply pump is turned off, unless the lever 22 is in the activation po-
sition in which the connection for supply of high-pressure water from
the hose 36 to the tube 12 is established as a shunt connection is
established by means of the cut 52 venting the activation port of the
motor assembly through the evacuation hose 32. A further feature of the
instrument is shown in Fig. 2, as a circumferential inner recess 54 is
provided, which recess is connected to the through-going hole of the
fitting 26 through a cut 56, which recess 54 and which cut 56 serve the
purpose of providing a reservoir in which any excess water supplied from
the pump is received and further evacuated through the hose 32 connected
to the tubular fitting 26. Thus, any leakage of water from the instru-
ment 10 is prevented, as any leaking water is eliminated through the
hose 32. Thus, it is to be realized that the instrument which is a sur-
gical instrument and which has to be cleaned and sterilized after use
has to be disassembled and reassembled after sterilization. Therefore,
the provision of e.g. sealing elements, such as O-rings or the like, is
rendered impossible due to the necessity of an easy disassembly and as-
sembly procedure and the possibility of sterilizing the whole instru-
ment.

In Fig. 3, a second embodiment of an endoscopic or laparoscopic
high-pressure suction/irrigation instrument acccording to the present
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invention is shown. The second embodiment shown in Fig. 3 is designated
the reference numeral 60 in its entirety and basically differs from the
first embodiment described above with reference to Figs. 1 and 2 in that
the instrument is provided with a fitting 70 for receiving a surgical
instrument 72 and further in that the valve means constituted by the co-
nical valve body 20 co-operating with the housing component 16 of the
first embodiment 10 is substituted by push-button operable valves to be
described below with reference to Fig. 4. Thus, in the third embodiment
60 shown in Fig. 3, the tubes 12 and 15 are rigidly connected to a first
or upper housing part 64 in which two push-buttons 66 and 68 are re-
ceived, which push-buttons are connected to the push-button operable
valves mentioned above and to be described in greater details below with
reference to Fig. 4. The upper housing part 64 is provided with a
through-going passage, shown in Fig. 4 and designated 80, in registra-
tion with the through-going hole of the tube 12, which through-going
passage is connected to a fitting 70 through which the surgical instru-
ment 72 may be introduced into the through-going passage of the upper
housing part 64 and further ejected through the through-going hole of
the tube 12. Due to the through-going passage of the upper housing part
64, the push-buttons 66 and 68 are offset relative to the through-going
passage of the upper housing part 64. A second or lower housing part 62
is provided, in which the valves operable by means of the push-buttons
66 and 68 are received. The fittings 26, 28, and 30 are also rigidly
connected to the lower housing part 62 for establishing connection to
the external vacuum source of the suction or evacuation system, to the
high-pressure water supply pump and to the activation port of the motor
assembly, respectively, as discussed above with reference to Fig. 1. The
fitting 70 is a fitting including a sealing O-ri=g, allowing that a her-
metic seal round the surgical instrument 72 is established. The surgical
instrument 72 may constitute any surgical instrument which is used for
endoscopic or laparoscopic purposes, such as a blunt, a knife, a needie,
a spatula, a hook, a dissection/grasper insert, a scissors insert, a se-
parate optic fiber, or an electrode of an electrode system, of an
electric treatment system or the Tike.

Fig. 4 is a sectional view of the lower housing part 62 of the in-
strument 60. In Fig. 4, two valve bodies 76 and 78 are shown, received
within bores of the Tower housing parts 62 and biased upwardly to shut
off positions by means of springs 77 and 79, respectively. Provided the
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push-button 66 is activated, causing the valve body 76 to be depressed
to a fully activated position, a passage 86 connected to the fitting 26
is connected to a passage 92 which is further connected to the through-
going passage of the lower housing part 62 and further to the through-
going bore of the tube 12 so as to evacuate the through-going bore of
the tube 12 through the hose connected to the fitting 26. Provided the
push-button 68 is activated instead of the push-button 66, causing the
valve body 78 to be fully depressed, a passage 90 connected to the fit-
ting 30 is connected to the passage 92 and further to the through-going
bore of the tube 12, causing the supply of high-pressure water from the
high-pressure water supply pump to the tube 12. Simultaneously, a commu-
nication from the fitting 28 to the fitting 26 is established through a
passage 88, causing the venting of the activation port of the motor as-
sembly, and further causing the turn-on of the motor assembly as dis-
cussed above. Provided both push-buttons 66 and 68 are depressed, the
supply of high-pressure water from the high-pressure water supplying
pump is blocked by the valve body 76, whereas the motor assembly is
turned on due to the establishment of a connection through the passage
88 from the fitting 28 to the fitting 26. Of course, any arbitrary
blocking of the functions of supplying high-pressure water, turn-on/-
turn-off of the motor assembly of the pump and further the evacuation of
the through-going hole of the tube 12 through the fitting 26 to the va-
cuum source of the suction system may be established by means of appro-
priate multi-position valve bodies co-operating in any desired mutual
blocking.

In Fig. 5, the application of the first embodiment of the endosco-
pic or laparoscopic high-pressure suction/irrigation instrument 10 de-
scribed above with reference to Figs. 1 and 2 is shown. In Fig. 5, the
instrument 10 is connected to the above-mentioned suction or evacuation
system through the hose 32 and a shut-off valve 96, constituting an eva-
cuation wall outlet. The hoses 34 and 36 are connected to a motor as-
sembly designated 100 in its entirety and a pump 110, respectively. The
motor assembly 100 comprises a housing 102 in which the individual ele-
ments of the motor assembly are enclosed. At the uppermost end of the
housing 102, a strap 104 is provided together with an on/off switch 106
and a rotatable pulse frequency-determining button 108. The pump 110 is
constituted by a disposable membrane pump which is received and fixated
relative to the motor assembly 100 in a bayonet fixation. The membrane
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pump 110 is provided with a water-inlet hose 116 which is connected to a
shut-off valve 118, constituting a sterilized water supply wall outlet.
The hose 36 is connected to an outlet of the pump 110. The hose 34 is
connected to the activation port of the motor assembly 100 mentioned
above, which activation port is constituted by a hose fitting 120. The
motor assembly 100 is powered by pressurized air which is supplied from
a shut-off valve 114 constituting a pressurized air wall outlet through
a hose 112 which is connected to a pressurized air-iniet 122 of the mo-
tor assembly 100.

In Fig. 6, a block diagram of the circuitry of the motor assembly
100 is shown together with the membrane pump 110. The pressurized air-
inlet 122 and the activation port 120 are also shown in Fig. 6. The
pressurized air is supplied to the motor assembly through a pressure re-
duction and air-rinsing assembly 124. The pressurized air is supplied
from the assembly 124 through a supply line 126 to a first 3-way valve
128 which controls the supply of pressurized air to the membrane pump
110. The pressurized air is also supplied to a second 3-way valve con-
stituting an on/off valve 130 which is operated by means of the on/off
switch 106. Provided the second 3-way valve 130 is in the on-state, the
pressurized air is supplied to a third 3-way valve 132 which is acti-
vated by means of a pressure line which is supplied through a throttle
valve 134 and further vented through the activation port 120. Thus, pro-
vided the activation port 120 is unblocked or vented, the pressurized
air supplied from the throttle valve 134 to the activation port 120 is
vented, causing no activation of the third 3-way valve 132. Provided the
activation port 120 is blocked, the pressurized air supplied to the ac-
tivation port 120 through the throttle valve 134 generates an activation
pressure which is supplied to the third 3-way valve 132, causing an ac-
tivation of the third 3-way valve 132 and causing a turn-off of the sup-
ply of pressurized air through the third 3-way valve 132.

Provided the third 3-way valve 132 is reversed, the venting of the
activation pressure through the activation port 120 causes a * vn-off of
the supply of pressurized air through the third 3-way valve, whereas a
blocking of the activation port 120 causes a turn-on of supply of pres-
surized air through the third 3-way valve 132.

The pressurized air supplied from the third 3-way valve 132 is sup-
plied to a fourth 3-way valve 134 which controls the first 3-way valve
128 for the supply of pressurized air from the main supply line 126 to
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the pump 110 through the first 3-way valve 128. The fourth 3-way valve
134 is activated in an internal loop comprising a throttle valve 138 and
a pressure reduction assembly 140, respectively. The fourth 3-way valve
136 is operated in the following way. The pressurized air supplied from
the 3-way valve 136 is supplied to the first 3-way valve 128 and also
supplied as an activation pressure to the third 3-way valve 136 through
the throttle valve 138 and the assembly 140. As the activation pressure
of the fourth 3-way valve 136 increases, the fourth 3-way valve 136 is
turned off, also causing a turn-off of the first 3-way valve 128. As the
activation pressure of the fourth 3-way valve 136 drops, the fourth 3-
way valve 136 is turned oh, initiating the above described cycle of sup-
plying air to the first 3-way valve 128 and to the fourth 3-way valve
136 itself through the throttle valve 138 and the assembly 140. By ad-
Justing the throttle valve 138, the frequency of turn-on and turn-off of
the first and fourth 3-way valves, 136 and 128, respectively, and conse-
quently of the pump 110, is controlled, which controlling is established
by means of the rotatable button 108.

In Fig. 7, a third embodiment of the endoscopic or laparoscopic
high-pressure suction/irrigation instrument according to the present in-
vention is shown, designated the reference numeral 150 in its entirety.
Basically, the third embodiment shown in Fig. 7 constitutes a combina-
tion of the first and second embodiments shown in Figs. 1, 2, and 3, re-
spectively, as the first embodiment shown in Fig. 1 is modified so as to
include a through-going passage corresponding to the through-going pas-
sage 80 of the housing component 62 of the second embodiment 60 de-
scribed above. Thus, the housing component 16 described above with re-
ference to Figs. 1 and 2 is substituted by an alternative housing compo-
nent 160 in which a through-going passage is provided, communicating
with a passage corresponding to the radial passage of the housing compo-
nent 16 through which the through-going bore of the tube 12 is connect-
able to the bores 48 and 50 of the conical valve body 20. In Fig. 7, the
sealable fitting 70 is also shown together with a surgical instrument 73
which is slightly different from the surgical instrument 72 described
above with reference to Fig. 3..

In Fig. 8, a fourth embodiment of the high-pressure irrigation and
suction instrument according to the present invention for use in
surgical operations for prosthetic fixation is shown. The instrument is
designated the reference numeral 210 in its entirety. The instrument
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comprises a handle 220 in which two push-buttons 222 and 224 are
received, which push-buttons operate respective push-button-operated
valves similar to the valves shown in Fig. 4. From a first end of the
handle 220, an elongated tube 212 protrudes in which a rinsing Tiquid or
rinsing water ejection nozzle 214, a suction tube 216, and an exposed
outer end 218 of an optic fiber protrude. The ejection nozzle 214 is
connected to a hose 230 which protrudes from a second end of the handle
220 and is provided with a fitting 238 similar to the fitting 38 dis-
cussed above with reference to Figs. 1 and 5. From the second end of the
handle 220, a hose 234 similar to the hose 34 discussed above with re-
ference to Figs. 1 and 5 also protrudes, which hose is provided with a
fitting 240 at its distal or outer end. The exposed end 218 of the optic
fiber constitutes an exposed end of an optic fiber 236 which is provided
with a connector 242, and which protrudes from the second end of the
handle 220. A hose 232 is also provided, which hose serves the same pur-
pose as the hose 32 discussed above with reference to Figs. 1 and 5. The
hose 232 is, like the hoses 230 and 234, connected to the valves ope-
rated by means of the push-buttons 222 and 224 and enclosed within the
handle 220. However, the hose 232 is, as is evident from Fig. 8, con-
nected to a flexible filter element comprising two co-axially arranged
hoses 246 and 248, of which the hose 248 constitutes an inner, perfo-
rated hose which is provided with a sealing plug 247. The hose 232 is
connected to the outer end of the outer hose 246 through a fitting 244.
The inner end of the hose 248, i.e. the end opposite to the outer end
connected to the fitting 244, is received within the handle 220 for pro-
viding a maximum length flexible filter element of minimum exterior
space requirement. The input end of the filter element constituted by
the co-axially arranged hoses 246 and 248, which input end is received
within the handle 220, is connected to an inner end of the suction tube
216, the inner end of which is received within the inner hose 246. As
solid material is transported through the suction tube 216, propelled by
the vacuum generated through the hose 232, the solid material is fil-
tered from the air within the inner space defined within the perforated
hose 246 which is sealed by means of the plug 247.

In Fig.18, a fifth embodiment of the the high-pressure irrigation
and suction instrument according to the present invention for use in
surgical operations for prosthetic fixation is shown. The fifth
embodiment is designated the reference numeral 210" in its entirety and
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differs from the above described fourth embodiment 210 shown in Fig. 8
in that the push-botton operated valves operated by means of the push-
bottons 222 and 224 are omitted from the handle 220. The instrument 210’
shown in fig. 18 is as will be readily understood a passive instrument
which is connected to three external sources, a vacuum source which is
connected to the filter of the instrument through the hose 232, a light
source which is connected to the optic fiber 236 through the connector
242 and a water supply source which is connected to the hose 230 through
the fitting 238. The external vacuum source is controlled by means of
external equipment not shown in Fig. 18 as the control pressure hose 234
shown in Fig. 8 is omitted from the instrument 210’.

In Fig. 9a, a valve assembly is shown designated the reference
numeral 10’ in its entirety. The valve assembly 10’ is adapted to
cooperate with an elongated tubular component shown in Fig. 9b and
designated the reference numeral 13 for providing an endoscopic or
laparoscopic high-pressure suction/irrigation instrument similar to the
instrument 10 described above with reference to Figs. 1 and 2. In Fig.
9a, the reference numerals 16, 18, 20, 22, 24, 26, 28, and 30 designate
components identical to the components designated the same reference
numerals described above with reference to Figs. 1 and 2. The valve
assembly 10, however, differs from the instrument 10 in that the tube
15 of the instrument 10 is substituted by a male coupling component 15,
which male coupling component is provided with a circumferential recess
21’ for cooperating with a sealing O-ring of the elongated tubular
component 13 to be described in greater details below with reference to
Fig 9b, and a guiding flange 19’ for guiding the coupling component 15
into cooperation with a mating coupling component of the elongated
tubular component 13. In Fig. 10, details of the coupling component 15',
the flange 19/, and the circumferential recess 21’ are disclosed.

Figs. 9b-9e illustrate different embodiments of elongated tubular
components for cooperating with the valve assembly 10’ described above
with reference to Fig. 9a for providing a composite endoscopic or lapa-
roscopic instrument. In Fig. 9b, a first embodiment of the elongated tu-
bular component is shown, designated the reference numeral 13 and com-
prising the tube 12 and a female coupling component 17 for cooperating
with the male coupling component 15’ of the valve assembly 10’. At the
proximal end of the elongated tubular component 13, the coupling compo-
nent 17 is provided with an aperture 23 for receiving the coupling com-
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ponent 15’ of the valve assembly 10’. Within the aperture 23, means are
provided for cooperating with the flange 19’ and the circumferential re-
cess 21’ of the coupling component 15’ of the valve assembly 10’. These
means are disclosed in greater details in Fig. 11 and comprise a pin 25’
for cooperating with the flange 19’ for guiding the male coupling compo-
nent 15’ into engagement within the recess 23 and a sealing 0-ring 27
for cooperating with the circumferential recess 21’ of the coupling com-
ponent 15'.

In Figs. 9C and 9D, a second and a third embodiment of the elonga-
ted tubular component for cooperating with the valve assembly 10’ are
shown, designated the reference numerals 13’ and 13’', respectively. The
second and third embodiments 13’ and 13’’, respectively, comprise an in-
ternal through-going metal tube 29 which is provided with an outer insu-
lating covering 35. The metal tube 29 is at its proximal end connected
to a male connector 33 for establishing electrically conductive connc-
tion with an external voltage or current source through an electric wire
provided with a female plug or connector for cooperating with the con-
nector 33. The distal end of the metal tube 29 is connected to a sur-
gical instrument constituted by a bent wire constituting an elbow 31
shown in Fig. 9C, and a spatula 31’ shown in Fig. 9D.

In Fig. 9E, a fourth embodiment of the elongated tubular component
is shown, designated the reference numeral 10’’’ in its entirety. The
fourth embodiment 13’’’ differs from the above described first, second,
and third embodiments shown in Figs. 9b, 9c, and 9d, respectively, in
that the coupling component 17 shown in Figs. 9b, 9c, and 9d is substi-
tuted by a coupling component 17’ which differs from the coupling compo-
nent 17 in that an electric switch 41 is provided. The metal tube 29 is
also omitted and substituted by two through-going conductors 31’’ and
31’'’, which through-going conductors protrude from the distal end of
the insulating covering 35 of the tube 12, defining surgical pins or in-
struments. The through-going conductors 31’’ and 31’’’ are connectable
to pins 37 and 39, respectively, of a male connector 33’ through the
switch 41. As will be readily understood, the male connector
31’ serves a purpose similar to the purpose of the connector 33 de-
scribed above with reference to Figs. 9C and 9D, viz. the purpose of
establishing electrically conductive connection to an external 2-pole
current or voltage source connectable to the through-going conductors
31’ and 31’’’ through the switch 41. The switch 41 may constitute a
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single-pole or a 2-pole switch.

In Fig. 12, a detail of the distal end of a fifth embodiment of the
elongated tubular component is shown, disclosing the metal tube 29
covered by the insulating covering 35. A hook 31’’’’, constituting a
surgical instrument similar to the instruments 31-31’’’ discussed above,
is connected to the inner surface of the tube 29 through a soldered
joint 43.

In Fig. 13, a modified embodiment of the endoscopic or laparoscopic
high-pressure suction/irrigation instrument 60 discussed above with re-
ference to Figs. 3 and 4 is shown, which alternative embodiment differs
from the instrument 60, firstly, in that the fitting 70 and the through-
going passage 80 are omitted, and, secondly, in that the alternative em-
bodiment is of a modular structure similar to the structure discussed
above with reference to Figs. 9a-12, as the endoscopic or laparoscopic
instrument is composed of a valve body or valve assembly 60’ provided
with the male coupling component 15’ described above with reference to
Figs. 9a and 10, and comprising the flange 19’ and the circumferential
recess 21’ for cooperating with a female coupling component 17’ of an
elongated tubular instrument similar to the instrument 13 discussed
above with reference to Fig. 9b. The coupling component 17'’, however,
differs from the coupling component 17 discussed above in that a
through-going conductor 75 is provided for establishing electrically
conductive connection through a soldered joint to the metal tube 29 from
a male connector 71 protruding from the proximal end of the coupling
component 177,

The male connector 71 is adapted to cooperate with a female con-
nector 67 constituting an integral component of the valve assembly 60',
which female connector is connected to a switch 65 which is constituted
by a push-botton switch operable by means of a push-botton 69 similar to
the push-bottons 66 and 68 discussed above with referenc to Figs. 3 and
4. The switch 65 is connected to a conductor 63 which is included within
the housing part 62 of the valve assembly 60’ and is connected to a mul-
ti-plug connector 61 also including connectors for establishing connec-
tion to the passages 86, 88, and 90 of the valve assembly 60'.

The embodiment described above with reference to Fig. 13 may be mo-
dified so as to allow that the valve assembly 60’ is used in connection
with the alternative embodiments of the elongated tubular components 13,
137, and 13’’ described above with reference to Figs. 9b, 9c, and 9d,
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respectively, by omitting the switch 65 and the components cooperating
with the switch, viz. the conductor 63, the female connector 67, and the
push-botton 69.

In Fig. 17, a further or sixth embodiment of the endoscopic or
laparoscopic high-pressure suction/irrigation instrument according to
the present invention is shown designated the reference numerals 250 in
its entirety. The sixth embodiment 250 is Tike the above described valve
assembly 10’ shown in Fig. 9a adapted to be used in connection with any
of the embodiments of the elongated tubular components shown in Figs.
9b, 9c, 9d and 9e, and similar embodiments of the irrigated tubular
component. In Fig. 17, the second embodiment of the elongated tubular
component 13’ shown in Fig. 9¢ is disclosed. The maie connector 33 of
the second embodiment 13’ of the irrigated tubular component is
connected to a female connector or plug 274 which is further connected
to a wire 276 for establishing electrically conductive connection to an
external voltage or current source.

The sixth embodiment 250 comprises a housing 260 including a
cylindrical housing component 262 in which a valve element operated by
means of a push-bottoh 264 is received. The valve element serves the
purpose of establishing connection between the through-going bore of the
elongated tubular component 13’ and the high-pressure water supply
source or alternatively the vacuum source connected to the cylindrical
housing component 252 of the housing component 250 through the hoses 32
and 36, respectively. The hose 32 is connected to the cylindrical
housing component 262 through a fitting 268 and the hose 36 is connected
to the cylindrical housing component 262 through a fitting 272. The
control hose 34 is similarly connected to the cylindrical housing
component 262 through a fitting 270 and the control hose 34 is connected
to the control terminal of the high-pressure water supply source as
described above with reference to Figs. 1, 2 and 5. The push-botton 264
is received by a plug body 256 anc the opposite end of the cylindrical
housing component 262 is sealed by means of a further plug body cap 267.

The sixth embodiment 250 of the endoscopic of laparoscopic high-
pressure ;uction/irrigation instrument shown in Fig. 17 operates in the
following manner. The push-botton 264 is biased towards the position
shown in Fig. 17, by means of a spring not shown in Fig. 17, in which
position the instrument is inoperative and in which position the
through-going bore of the elongated tubular instrument 13’ is
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disconnected from the vacuum source connected to the instrument through
the hose 32 and also the high-pressure water supply source connected to
the instrument through the hose 36. Provided the push-button 264 is
depressed to a first activated position, the hose 32 is connected to the
through going bore of the elongated tubular instrument 13’ for causing
evacuation of the bore through the hose 32. Provided the push-botton 264
is further depressed, the hose 36 is connected to the through-going bore
of the elongated tubular instrument 13’ for supplying high-pressure
water to the through-going bore of the elongated tubular instrument 13’
and at the same time, the control hose 34 is connected to the vacuum
source through the hose 32 causing turn on of the high-pressure water
supply source as described above with reference to Fig. 5.

Alternatively, the first activated position of the push-botton 264 may
cause supply of high-pressure water to the elongated tubular instrument
13’ and the second activated position may consequently constitute a
position in which the through-going bore of the elongated tubular
instrument 13’ is evacuated through the hose 32.

In Figs. 14, 15, and 16, a motor and pump assembly is shown, which
motor and pump assemb]y in its entirety is designated the reference nu-
meral 100’. The motor and pump assembly 100’ is operable in the same
manner as the motor 100 described above with reference to Figs. 5 and 6,
j.e. the motor and pump assembly 100’ is turned on and off through the
venting of an activation port of the motor and pump assembly, which ac-
tivation port, however, is not shown in Fig. 1, through the hose 34 com-
municating with the valve of the instrument 10 or the instrument 60, al-
ternatively the valve assemblies 10’ and 60’ described above with re-
ference to Figs. 9a and 13, respectively. The motor and pump assembly
100’, basically, differs from the motor 100 and the pump 110 in that the
motor and pump assembly 100’ includes a hose pump rendering it possible
to connect the motor and pump assembly directly to a hose 36, which
hose interconnects the connector 40 of the instrument 10 and the water
supply wall outlet comprising the shut-off valve 118 shown in Fig. 5.

The motor and pump assembly 100’ comprises a motor housing 102
which is of a basically cylindrical configuration. Within the motor
housing 102, a pressurized air powered motor is arranged and encapsu-
lated by means of a lower housing component 162. An output shaft 164 of
the motor is journalled relative to the housing component 162 in a
journalling bearing 166 and is connected to a triangularly shaped wheel
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plate 172 supports three wheels 174 in a triangular configuration. As
the shaft 164 is caused to rotate, the plate 172 is also caused to ro-
tate as the plate 172 is in direct power transmitting connection with
the shaft 164.

Below the housing component 162, a further housing component 170 is
arranged, which housing component 170 defines a lower supporting plate
on which the hose 36’ is supported. The hose 36’ is further supported by
shiftable wall components 184 and 186 which are shiftable from a posi-
tion shown in solid Tine in Fig. 16 to a position shown in dotted line
in Fig. 16, allowing that the hose 36’ is positioned correctly relative
to the triangularly shaped wheel supporting plate 172, whereupon the
shiftable wall components 184 and 186 are shifted from the position
shown in dotted 1ine in Fig. 16 to the position shown in solid line in
Fig. 16 and also shown in Fig. 15, in which position the wall components
184 and 186 support the hose 36’ for cooperating with the wheels 174
supportd by the plate 172.

As the shaft 64 is rotated, the plate 172 is rotated in a counter-
clockwise direction. Consequently, the uppermost part of the hose 36’
protruding from the hdusing 102’ of the motor and pump assembly 100’
constitutes a water inlet, whereas the lowermost part of the hose 36’
protruding from the housing 102’ of the motor and pump assembly 100’
constitutes a water outlet. A pulsed water supply is generated by means
of a pin 176 which is reciprocated relative to the adjacent inner wall
of the wall component 186 and the segment of the hose 36’ positioned
within the wall component 186 as the pin 176 is journalled in a roller
bearing 178 within an oval guideway 180 of the plate 172. As the plate
172 is caused to rotate a single revolution, the pin 176 is retracted
from its contact with the hose 36’ twice for allowing the water to be
expelled from the motor and pump assembly 100’ through the above de-
scribed water outlet and also twice caused to shut off the hose 36’ for
interrupting or discontinuing the supply of water from the water and
pump assembly 100’ generating a pulsed water supply.

The shifting of the shiftable wall components 184 and 186 between
the position shown in solid line in Fig. 16 constituting an operable po-
sition of the motor and pump assembly 100’ and the position shown in
dotted lipe in Fig. 16 constituting an inoperable poSition of the motor
and pump assembly 100’ is established by means of a lever 189 which is
integrally connected to a plate 188 which is journalled on a journalling
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pin 190 relative to the support plate of the housing component 170. The
plate 188 and the lever 189 are encased within a further housing compo-
nent 182 constituting a lower end wall of the housing of the motor and .
pump assembly 100’. The wall components 184 and 186 are rigidly con-
nected to and supported on slidable support plates 185 and 187, respec-
tively, which are guided by pins 198. The shifting of the wall compo-
nents 184 and 186 is further established by means of a guiding plate 196
which is provided with a slit or guideway in which the pins 198 are
guided. The plate 196 is shifted from a position shown in solid line in
Fig. 16 to a position shown in dotted line in Fig. 16, as the lever 189
is shifted from its position shown in solid Tine to its position shown
in dotted T1ine by means of a pin 192 of the plate 196, which pin is re-
ceived within a guideway 194 of the plate 188.

As will be understood, the guidance of the pin 192 within the
guideway 194 forces the plate 196 to its central position shown in dot-
ted Tine in Fig. 16, further forcing the pins 198 of the supporting
plates 185 and 186 to be separated due to their meshing with the longi-
tudinal slit or guideway of the plate 196.

Exampie 1 .
A prototype implementation of the above described first embodiment

of the endoscopic or laparoscopic high-pressure suction/irrigation in-
strument 10 shown in Figs. 1 and 5 was made from the following compo-
nents:

The elongated tube 12 was made from a stainless steel tube of a to-
tal length of 330 mm having an outer diameter of 5 mm and an inner dia-
meter of 4.65 mm. The tube 15 was made from a brass tube of an outer di-
ameter of 7.5 mm. The housing component 16 was made from a brass body
constituted by a cylindrical tubular body of a height of 15 mm and an
outer diameter of 25 mm. The conical aperture of the housing component
16 varied from a maximum diameter of 17 mm to a minimum diameter of 14
mm. The fittings 26, 28, and 30 were made from brass. The conical valve
body 20 was made from brass and had a height of 15 mm and an outer dia-
meter varying from a minimum outer diameter of 14.2 mm to a maximum ou-
ter diameter of 17.2 mm and was matched to the conical aperture of the
housing component 16 in an adjustment process. The locking plate 44 and
the knob 46 were made from brass and the spring mentioned above con-
tained within the knob 46 was made from stainless steel.
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Example 2
A prototype implementation of the surgical instrument 210’ shown in

Fig. 18 was made from the following components:

The handle 220 was a solid cylindrical PVC body of a length of 120
mm, an outer diameter of 32 mm and an inner diameter of 14 mm. The tube
212 was constituted by a crimped PVC tube. The suction tube 216 was a
PVC tube of an outer diameter of 8 mm and an inner diameter of 6 mm. The
ejection nozzle 214 was a PVC nozzle which was glued to the end of a ny-
lon hose of an outer diameter of 4 mm and constituting the hose 230 and
further fixated by means of the tube 216. The optic fiber 236 was a con-
ventional fiber optic element provided with an exposed end constituting
the end 218. The hose 234 was constituted by a nylon hose of an outer
diameter of 4 mm. The hose 232 was a PVC hose of an outer diameter of 8
mm. The overall length of the assembly comprising the tube 212, the suc-
tion tube 216, the exposed optic fiber end 218, and the ejection tube
214 was 250 mm. The filter element constituted by the hoses 246 and 248
were made from a PVC hose of an outer diameter of 18 mm and an inner di-
ameter of 15 mm constituting the outer hose 246, and a perforated PVC
hose of an outer diameter of 12 mm and an inner diameter of 10 mm, con-
stituting the perforated inner hose 248. The plug 247 was made from PVC.
The overall length of the filter element was 500 mm, and a length of ap-
proximately 440 mm of the filter element was protruding from the outer
or second end of the handle 220.
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first embodiment of an endoscopic or Taparoscopic high-pressure

suction/irrigation instrument, comprising:

elongated tube

transversal bore or hole

tube

housing component

abutments

conical valve body

lever

grip

tubular fitting
tubular fitting
tubular fitting
hose

hose

hose

connector
connector
threaded pin
locking plate
knob

transversal through-going bore
branching-off bore

cut
recess
cut

second embodiment of an endoscopic or laparoscopic high-pressure

suction/irrigation instrument, comprising:
second or Tower housing part
first or upper housing part

push-button
push-button
fitting

surgical instrument
surgical instrument

valve body
spring
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79
80
86
88
90
92
96

100
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
140

150

160
12
14
15
18
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valve body

spring

through-going passage
passage

passage

passage

passage

shut-off valve

motor assembly or pump assembly, comprising:
housing

hanging strap
on/off switch
rotatable knob
membrane pump

hose

valve/outlet

hose

valve/outlet
activation port/hose fitting
inlet

assembly

supply line

first 3-way valve
second 3-way valve
third 3-way valve
throttle valve
fourth 3-way valve
throttle valve
assembly

third embodiment of an endoscopic or laparoscopic high-pressure
suction/irrigation instrument, comprising:

housing component

elongated tube

transversal bore or hole

tube

abutments
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20 conical valve body
22 lever
24 grip
26  tubular fitting
5 28 tubular fitting
30 tubular fitting
32 hose
34  hose
70 sealable fitting
10 73 surgical instrument

210 fourth embodiment of high pressure suction/irrigation instrument
and

210’ seventh embodiment of high pressure suction/irrigation instrument,
15 each comprising:

212 elongated tube

214 ejection nozzle

216 suction tube

218 exposed end of optic fiber
20 220 handle

222 push-button

224 push-button

230 hose

232 hose
25 234 hose

236 optic fiber

238 fitting

240 fitting

242 connector
30 244 fitting

246 outer hose

247 plug

248 inner, perforated hose

35 10’ valve assembly constituting component of the first embodiment of an
endoscopic or laparoscopic high-pressure suction/irrigation
instrument, comprising:

16 housing component
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18  abutments

20 conical valve body

22  lever

24 grip

26  tubular fitting

28 tubular fitting

30 tubular fitting

15’ male coupling component
19’ flange

21’ circumferential recess

PCT/DK93/00204

13, 13/, 13’'', 13'"’ first, second, third, and fourth embodiment of
elongated tubular component constituting com-
ponent of an endoscopic or laparoscopic high-
pressure suction/irrigation instrument,

comprising:
17, 17’ female coupling component
23  aperture

25 pin

27 0O-ring

29 metal tube
31 elbow

31’ spatula

31’7, 31’’’ through-going conductors
k) R hook

33 male connector

33’ connector

35 insulating covering

37, 39 connector pins

4] switch

43 soldered joint

60’ valve assembly constituting component of fifth embodiment of the
endoscopic or laparoscopic high-pressure suction/irrigation

instrument, comprising:
61 multi-pin connector
62 housing part
63 conductor
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65 switch
66 push-botton
67 female connector
68 push-botton
5 69 push-botton
76 valve body

77  spring
78 valve body
79  spring
10 86 passage
88 passage
90 passage

15’ male coupling component
19’ flange

15 21’ circumferential recess
17'' female coupling component
25 pin
27 0O-ring
29 metal tube

20 35 insulating covering
71 male connector
75  conductor

100’ motor or pump assembly, comprising:
25 36’ hose
102’ housing
162 housing component
164 output shaft
166 journalling bearing
30 168 fitting
170 housing component
172 triangularly shaped wheel supporting plate
174 wheels
176 pin
35 178 bearing
180 guideway
182 housing component
184 wall component
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260
262
264
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supporting plate
wall component
supporting plate
plate

Tever

pin

pin

guideway

plate

pins

sixth embodiment of an endoscopic or laparoscopic high-pressure
suction/irrigation instrument, comprising:
housing

cylindrical housing component

push-botton

plug body

plug body

fitting

fitting

fitting

plug

wire

elongated tubular component
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CLAIMS
1. An instrument for surgical use, comprising:
a body,

an elongated tubular means defining a through-going bore and being
connected to and supported by said body,

valve means housed within said body and communicating with said
elongated tubular means,

a first connector means for connection to a vacuum source and com-
municating with said valve means for establishing communication from
said vacuum source to said elongated tubular means through said valve
means, provided said valve means is in a first operative state,

a second connector means for connection to a pressuriied rinsing
liquid supply source and communicating with said valve means for estab-
lishing communication from said supply source to said elongated tubular
means through said valve means, provided said valve means is in a second
operative state, and

a third connector means for connection to an activation port of
said supply source and communicating with said valve means for estab-
lishing communication from said vacuum source to said activation port of
said supply source through said first connector means and said third
connector means for turning on said supply source by venting said acti-
vation port through said vacuum source, provided said valve means is in
said second operative state.

2. The instrument of Claim 1, said valve means being constituted by
a rotary valve means, comprising a rotary valve body having passages for
establishing said communication from said first connector means to said
elongated tubular means, provided said rotary body is in a first rotary
position relative to said body defining said first operative state, and
from said second connector means to said elongated tubular means and
from said first connector means to said third connector means, provided
said rotary body is in a second rotary position relative to said body
defining said second operative state.

3. The instrument of Claim 1, said valve means being constituted by
push-button operated valve means comprising one or more single-position
or multi-position/multi-way valves.

4. The instrument of any of the Claims 1-3, said body having a
through-going passage in registration with said through-going bore of
said elongated tubular means for receiving a separate surgical instru-
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ment, such as a blunt, a knife, a needle, a spatula, a hook, a dissec-
tion/grasper insert, a scissors insert, a separate optic fiber, or an
electrode of an electrode system, of an electric treatment system or the
like.

5. The instrument of any of the Claims 1-4, said elongated tubular
means constituting a separate elongated tubular component defining a
distal end and a proximal end and being connectable to said body at said
proximal end of said elongated tubular component through respective
coupling means of said elongated tubular component and said body.

6. The instrument of Claim 5, said coupling means being constituted
by bayonet coupling means comprising a male coupling means of said body
and a female coupling means of said elongated tubular component.

7. The instrument of any of the Claims 5 or 6, said elongated tubu-
Tar component comprising a conductor means extending through said elon-
gated tubular component and protruding from said distal end thereof.

8. The instrument of Claim 7, said elongated tubular component
further comprising an electrical connector means provided at said proxi-
mal end of said elongated tubular component and being connected to said
conductor means. ‘

9. The instrument of any of the Claims 1-8, further comprising a
sealed filter means interconnected between said first connector means
and said valve means.

10. The instrument according to Claim 9, said filter means having 2
filter capacity of the order of 10-100 cm3, such as 20-60 cm®, e.g. ap-
proximately 40 cm3.

11. The instrument according to any of the Claims 9 or 10, said
filter means being a flexible filter means.

12. The instrument according to Claim 11, said flexible filter
means being constituted by a first flexible hose and a second, perfo-
rated flexible hose, said first hose defining a filter input means and a
filter output means, and said second hose being enclosed within said
first hose and defining an open end at said filter input means and a
closed end at said filter output end.

13. The instrument according to Claim 12, said flexible filter
means being partially enclosed within said body.

14. The instrument according to any of the Claims 1-13, said elon-
gated tubular means defining separate first and second through-going
bores connectable to said first and second connector means, respective-
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1y, through said valve means.

15. The instrument according to any of the Claims 1-14, further
comprising a fiber optic means extending to and being exposed at a dis-
tal end of said elongated tubular means.

16. An elongated tubular instrument for surgical use,

said elongated tubular instrument defining a through-going bore and
a distal end and a proximal end, and comprising a coupling means pro-
vided at said proximal end for cooperating with a coupling means of a
valve body, said valve body comprising:

valve means housed within said valve body and communicating with
said coupling means,

a first connector means for connection to a vacuum source and com-
municating with said valve means for establishing communication from
said vacuum source to said coupling means through said valve means, pro-
vided said valve means is in the first operative state,

a second connector means for connection to a pressurized rinsing
liquid supply source and communicating with said valve means for estab-
Tishing communication from said supply source to said coupling means
through said valve méans, provided said valve means is in the second
operative state, and

a third connector means for connection to an activation port of
said supply source and communicating with said valve means for estab-
1ishing communication from said vacuum source to said activation port of
said supply source through said first connector means and said third
connector means for turning on said supply source by venting said acti-
vation port through said vacuum source, provided said valve means is in
said second operative state.

17. The instrument according to Claim 16, said instrument and said
valve body further having any of the characteristics of the instrument
according to any of the Claims 1-15.

18. An assembly for surgical use, comprising:

a pressurized rinsing liquid supply source having an activation
port for turning on said supply source for supplying pressurized rinsing
liquid, provided said activation port is vented, and

an instrument for surgical use, comprising:

a body,

an elongated tubular means defining a through-going bore and being
connected to and supported by said body,
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valve means housed within said body and communicating with said
elongated tubular means,

a first connector means for connection to a vacuum source and com-
municating with said valve means for establishing communication from
said vacuum source to said elongated tubular means through said valve
means, provided said valve means is in a first operative state,

a second connector means for connection to said pressurized rinsing
Tiquid supply source and communicating with said valve means for estab-
lishing communication from said supply source to said elongated tubular
means through said valve means, provided said valve means is in a second
operative state, and

a third connector means for connection to said activation port of
said supply source and communicating with said valve means for estab-
1ishing communication from said vacuum source to said activation port of
said supply source through said first connector means and said third
connector means for turning on said supply source by venting said acti-
vation port through said vacuum source, provided said valve means is in
said second operative state.

19. The assembly according to Claim 18, further having any of the
characteristics of the instrument according to any of the Claims 1-15.

20. An instrument for surgical use, comprising:

a body,

an elongated tubular means defining a through-going bore and being
connected to and supported by said body,

a first connector means for connection to a vacuum source and for
establishing communication from said vacuum source to said elongated tu-
bular means,

a second connector means for connection to a pressurized rinsing
1iquid supply source and for establishing communication from said supply
source to said elongated tubular means,

a sealed filter means interconnected between said first connector
means and said valve means. _ ‘

21. The instrument according to Claim 20, further having any of the
characteristics of the instrument according to any of the Claims 1-15.
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