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(57) Abrége/Abstract:

The Invention relates to a instrument for laparoscopic surgery which permits the operating surgeon to irrigate or suction the
operative area while performing electrocautery or laser hemostasis and dissection of body tissue with the same instrument. The
Invention also relates to a laparoscopic tool for evacuating free stones or blood clots from the operating area which are to large
to be suctioned from the body cavity or to remove gallstones from a gallbladder which has been distended by stones and cannot

be retrieved through an umbillical sheath.
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Abstract of the Disclosure

The invention relates to a instrument for laparoscopilc
surgery which permits the operating surgeon to irrigate or
suction the operative area while performing electrocautery
or laser hemostasis and dissection of body tissue_with the
same instrument. |

The invention also relates to a laparosc0pic‘ tool. for
evacuating free stones or blood clots from the operating
area which are to large to be suctioned from the Dbody
cavity or to remove gallstones from a gallbladder which has
been distended by stones and cannot be retrieved through an

umnmbillical sheath.
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A TOOL FOR LAPAROSCOPIC SURGERY

Field of the Invention

"This invention relates to a tool for use 1n

© :
laparscoplCc surgery.

Background of the Invention

Utilizing a high definition video monitor, a surgical

team can perform operating techniques internal to the human

body which are minimally invasive through the use of a
laparoscope equipped with a television camera. The

laparoscopic technigque has been used to remove dilseased
gallbladders and stones by using a laser for hemostasis and
disection of the gallbladder from the liver bed. Before
the gallbladder is removed, the liver bed area 1s lavaged
and 1irrigated, and suctioned. In order to irrigate or
suction the 1liver bed area, the operating surgeon 1is
required to temporarily abandon another instrument which he
is manipulating when irrigation or fluid evacuation 1s
desired. To avoid an increase in operating time which
compromises the safety of the patient, an operating
assistant is utilized to contrcl the instrumenrnt which would
otherwise Dbe temporarily abandoned by the operating
surgeon. Although the above discussion of the prior art
was concerned with laparoscopic laser removal of the
gallbladder, the identical procedure 1s used where the

hemostasis and disection of the gallbladder from the liver

bed is to be achieved by the use of electrocautery.
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Conventionally, after the gallbladder 1is freed from
the 1liver, a grasping forcep 1is used to pull the
gallbladder through an umbillical -sheath. In the event -of
free gallstones or clots which are TOO large to Dbe
suctioned from the operative area, a grasping tool must pe
used to grasp such stonés or clots which are then
singularly removed from the body cavity or operating area.
This procedure increases the time of the operation which
increases the risk of the surgery. If there are stones 1in
the gallbladder which are too large to come into the

umbillical sheath, the gallbladder must be teased Lhrough
the fascial opening after the sheath is pulled through the
fascia. should it not be possible for the gallbladder to
be teased through the fascial opening, an incision must

removed from the body. When there are numerous gallstones
in the gallbladder, the stones will distend the lower
portion of the gallbladder as the gallbladder is belng
teased through the fascial opening thereby forming an
enlarged diametric cross-section which prevents removal of
the gallbladder through the fascial opening. This agaln
requires an incision to remove the gallbladder and further
increases the risk of surgery.

Present techniques for laparoscopic removal of the
gallbladder from the liver bed constitute either a laser
technique or an electrocautery technique. The
electrocautery technique utilizes a coagulation hook for
teasing away body tissue in the liver bed area to eXpose
the gallbladder and the cystic artery and cystic duct after
which the gallbladder is disected from the liver bed. The

hook provides an advantage in teasing away tissue which 1s

not available when a laser is used since the hook can
physically lift the tissue Dbefore cutting. A laser on the
other hand has the advantage of uniform cutting and

prescise coagulation but without the capability of lifting
the tissue, the depth of the cut must be estimated by the
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surgeon; too deep a cut will result in internal bleeding

which must be stopped by coagulation.

summary of the Invention

There is, therefore, provided according to the present
invention, a tool for laparoscopic surgery which permits
the surgeon to irrigate or suction an internal body cavity
laparoscopically without having to cease manipulation of
other laparoscopic instruments and to provide for the rapid
evacuation of stones and blood clots from an internal

cavity such as the liver bed region or from a gallbladder
which is being exteriorized or beling pulled through the

umbillical fascia. A tool is also provided which utilizes
a combination of electrocautery and laser for laparoscopic
surgery.

The present invention is directed to a surgical

instrument for laparoscopic evacuation and collection of
particulate matter such as blood clots or stones from a

body cavity. The surgical tool 1is composed of a housing
having an outlet port for the passage of evacuated fluid
which has been suctioned from a body cavity and having an
inlet port for the passage of irrigating fluid. The
housing <contains a first  internal conduilt which
communicates with the outlet port and a second internal
conduit which communicates with the 1inlet port. A third
conduit having a proximate and distal end 1s carried by the
housing. The third conduit communicates with the first and
second conduits and has a distal end opening through which
irrigating fluid may enter into the body cavity or through
which fluid or particulate matter such as stones Or blood
clots may be evacuated by suctioning from the body cavity
into the third conduit. In the preferred embodiment, a
pair of push valves which are biased in a closed position
are carried by the housing where the valves communicate
with the third conduit for selectively permitting fiuid
flow between the <third conduit and the first conduit or

between the third conduit and the second condulit. Thus,
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irrigating fluid may be selectively admitted 1nto the third
conduit by opening one of the valves Or fluld or
particulate matter may be evacuated DYy opening the other
valve. The valves are located adjacent to each other on
the housing thereby permitting the surgeon tO readlly
select either mode of operation without removing hils hand
from the instrument.

In another embodiment of the invention, the third
conduit has an axially extending inner conduit which
communicates with the first and second conduits of the

housing. The distal end of +the inner condult has an
orifice to permit the passage of evacuated fluid or

irrigating fluid therethrough. An outer axially extending
conduit has an opening at its distal end to permit the

passage of irrigating fluid or evacuated fluid and
particulate matter where the outer conduit surrounds the

distal end of the inner conduit so as to form a collection
region intermediate the distal end of +he outer conduit and

the distal end of the inner conduit. The outer conduit 1s
slideably and telescopically mounted to the inner condult
so as to permit relative axial movement therewith such that
the volume of the collection region may be varied. The
distal end of the outer conduit at the opening therein
contains a 1lip extending radially from the axis of the
outer conduit so as to form a scoop for scooping free
stones or blood clots into the collection chamber which are
too large to be suctioned through the inner condult.

In another embodiment of +the invention, a nozzle
member having a longitudinal axis is carried by the housing
and has an irrigation and vacuum conduit extending
therethrough which communicates with the first and second
conduits contained in the housing to permit the passage of
irrigating and evacuating fluids into and from the body
cavity. The nozzle member has a axially extending channel
which extends therethrough and is in fixed spaced
relationship and substantially parallel to the vacuum and

irrigation conduit and has an electrocautery hook outlet
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port communicating with the channel at the distal end of
the nozzle. The housing contains a pair of push valves
which are biased 'in a normally closed position and
communicate with the irrigation and vacuum conduit of the
nozzle when opened. The surgeon may selectively irrigate
or evacuate while simultaneously utilizing the
electrocautery hook to 1lift, teasé, and disect body tissue.
Thus, the operating surgeon can mémipulate the irrigation,
evacuation or electorcautery simultaneously without having
to temporarily abandon another laparoscopic 1instrument
being used in the operation.
In another embodiment of the invention, the nozzle

has an electocautery hook fixed at its distal end and
contains a channel axially extending therethrough. The
axially extending channel communicates with an outlet port
to permit +the passage of evacuated fluid and also
communicates with an inlet port to permit the passage otf
irrigating fluid. A laser fiberoptic bundle 1is insertable
into the channel through a side port located near  the
proximate end of the nozzle and can be extended through the
distal opening of the nozzel thereby allowing the surgeon

to utilize both electrocautery and laser techniques without

having to introduce an additional laparoscopic tool.
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Brief Description of the Drawilngs

These and other features and advantages will become
appreciated .as the same become Dbetter understood with
reference to the following specification, claims and
drawings wherein: |

FIG. 1 is a cross-section view of an embodiment of
a laparoscopic tool illustrating the present invention.

FIG. 2 1s a cross-séction view of a laparoscopic
instrument illustrating another embodiment of the
invention.

FIG. 3 is a partial cross-section of FIG 1 in the

direction of line 3-3 shown on FIG. 1.

FIG. 4 is a cross-section in the direction of line
4~4 shown on FIiIG 1.
FIG. 5 is a perspective view of another embodiment

of the invention illustrating the handpilece and the
electrocautery hook.

FIG. 6 is an elevational view of +the embodiment
shownh in FIG. 5 in partial cross-section.

FIG. 7 is a cross-section in the direction of line
7-7 shown on FIG. 6.

FIG. 8 ie a cross-section in the direction of line
808 on FIG. 6.

FIG. 9 is a cross-section in the direction of line
9-9 shown on FIG. 7.

FIG. 10 is a partial cross-sectional side view of
another embodiment of the invention 1illustrating a

removeably attachable member for the collection of stones

or other particulate matter from the Dbody cavity.

FIG. 11 18 a front view in the direction of line
11-11 shown on FIG. 6.

FIG. 12 is a side view of another embodiment of the
invention illustrating the handpiece attachment for the
laser and electrocautery combined surgical functions.

FIG. 13 1is a top view of FIG. 1l2.

FIGC. 14 is a side sectionalview of an electrocautery

device.
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1 FIG. 15 1is a top view of FIG. l4.
FIG. 16 ie a side sectional view of another

embodiment of an electrocautery device.
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Detailled Description

FIG. 1 shows a laparoscopic tocl for irrigation and
collection of evacuated fluid and particulate matter 1in
cross-section with the distal end being shown on the left.
Adjacent the hand piece 1 is a housing 2 where the housing
is shown in partial cross-section having an irrigating
inlet port 3 and a vacuum outlet port 4. The mechanlsms
for supplying irrigating fluid to the irrigating inlet port
and for providing suction at ‘the vacuum outlet port are
well known in the prior art and not herein described. A
pair of push valves are shown in top view in FIG. 1 where
push valve 6 communicates with irrigating inlet port 3 by
an inner conduit 7. Likewise, vacuum outlet port 4
communicates with push valve 8 through a second 1nner

conduit 9. As shown in FIG. 4, push valves 6 and 8 are
biased in a closed position by spring members 11 and 12.
When the push valve is sufficiently depressed as shown in
FIG. 4, annular grove 13 is aligned with inner conduit 7
thereby permitting irrigating fluid to flow past irrigating
inlet port 3 and into the common duct 1l4. Similarly, when
push valve 8 is sufficiently depressed, annular grove 16 is
aligned with the second inner conduit 9 thereby permitting
evacuated fluid to pass through second inner condult 9 and
flow through vacuum outlet port 4. Referring again to FIG.
4, it can Dbe seen that biasing springs 11 and 12 bear
respectively against the 1inner head portions of knurled
fasteners 17 and 18.

Referring again to FIG. 1, a third conduit or shaft
member 19 has a proximate end 21 which 1s secured toO the
housing 2 and a distal end 22. The third conduit or shaft
member 19 has a longitudinal axis 23 and adjacent or near

the distal end 22 an opening 24 which 1is bounded at the
distal end by lip 26; lip 26 forms the terminating end of

the third conduit or shaft member 19 and 1in conjunction
with opening 24, forms a scoop for the removal of stones or

particulate matter such as blood clots from an internal

body cavity. Terminating at the proximate end of the third
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conduit or shaft member 19 is an internal passageway 27
which communicates with a collection chamber 28. Both
collection chamber 28 and internal passageway 27 have axis
which are coaxial with the third conduit or shaft member
19. A screen 29 1s 1inserted intermediate collection
chamber 28 and internal passageway 27 so as to preclude the
entry into the internal passageway of stones or clots which
would act as a barrier to the flow of evacuated f£fluid

through the third conduit or shaft member 19. A plug 31
abuts against screen 29 and has an opening therethrough
which communicates with both passageway 27 and collection
chamber 28 thereby providing a continuous path from the

orifice 24 to the proximate end of the third conduit or
shaft member 19. As can be seen in FIG. 1, the internail

passageway 27 communicates with the common duct 14 of the
housing at the proximate end of the third conduit or shaft

member 19. Thus, by pressing push valve 6, the surgeon
opens the valve and permits irrigating fluid to flow

through the third conduit or shaft member and out of the
shaft member at opening 24. If the surgeon desires to
suction the body cavity to evacuate fluid and particulate
matter, push valve 8 is depressed thereby opening the valve
and permitting communication between the second inner
conduit 9 and internal passageway 27.

Another embodiment of the invention is shown in FIG.
2. In this embodiment, the collection chamber 287 may Dbe

varied in volume. The shaft member 19’ is telescopically
and slideably mounted to tubular member 27’ for relative
axial movement therewith. It can be seen in FIG. 2 that
tubular member 27’ at its distal end is capatively held by
plug member 31’ where plug member 31’ has a pair of O-rings
30’ to prevent the passage of evacuated fluid into the
region 15’ surrounding tubular member 27’ and interior to
the inside wall of shaft member 197. To effectuate
relative movement between shaft 19/ and tubular member 277,
it can be seen that at the proximate end of shaft 197 a nut

member 32’ has a seal 337 which surrounds the tubular
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member such that by hand pressure applied to adjustment nut

327, the shaft member 197 will move relative to the tubular

.shaft thereby ‘increasing or .decreasing the volume of

collection chamber 287 . The structure of the housing
shown in FIG. 2 is identical to that which is shown in FIG.
1 and is accordingly so represented in FIG. 2. In elther
of the embodiments, the surgeon may irrigate 'the body
cavity by depressing push valve 6 oOr suction the Dbody
cavity by depressing push valve 8. The essential
difference between the embodiments of the invention shown

in FIG’s 1 and 2 is that in the embodiment shown in FIG. 2,
the volume of the collection chamber can be selectively

varied by the surgeon.

Although not shown, a <three-way valve could perform
the function performed by the pair of push valves described
above. The three-way valve could be selectively positioned
in a first position so as to permit the flow of irrigating
fluid or selectively placed in a second position which
would preclude the flow of irrigating fluid and allow the
flow of evacuated fluid through the instrument. A neutral
position would be provided so as to preclude the flow of
either irrigating or evacuated fluid.

Another embodiment of the invention is shown in FIG. 5
which illustrates a hand piece 50 shown in perspective that
has a removeably mounted attachment 51 and a shaft 52
extending therefrom. Shaft 52 contains an internal channel
53 and a longitudinal axis 54 where 1internal channel 53
extends axially through shaft member 52. Located below

internal channel 53 and substantially parallel thereto 1is
an axially extending irrigation and evacuation conduit 55.
Also shown in perspective FIG. 5 is an electrocautery
member 56 which has a hook 57 extending from its distal
end. As can be seen in FIG. 5, electrocautery member 56 1S
insertable into internal channel 53. This is accomplished
by depressing tunnel bolt 40 which is biased by a spring 41l
that bears against the inside head wall 42 of the knob 43.
Referring to FIG 9, the tunnel bolt 40 1s shown before
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insertion of electrocautery member 56; the tunnel Dbolt has
a transverse slot 44 which is moved into alignment with

channel 53 by depressing the tunnel bolt thereby permitting
the electrocautery member 56 to be inserted through the

transverse slot 44 and into interal channel 53. After
insertion into the channel, the hook extends beyond the
distal end of the shaft member 52. The body of

electrocautery member 56 is insulated and has electrical
terminals at its proximate end to which an electrical
voltage can be applied selectively by the surgeon so as toO
rapidly increase the temperature of hook 57 thereby
permitting cauterizing and dissecting of body tissue. The
electrical contacts, circuitry and voltage supply are not
shown in the drawings since they are commonly known to one

skilled in laparoscopic surgery utilizing an electrocautery

instrument.

Referring now to FIG. 6, the handpiece 50 has an

irrigating fluid inlet 59 and an evacuated fluld outlet 60.
Communicating with irrigating fluid outlet 59 1is a push
valve 61 which is biased in a normally closed position by
spring member 62 where spring member 62 bears against the
inside head wall 46 of thumb nut 47. Inner conduit 63
communicates with irrigating fluid 1inlet 59 and has an
outlet port 64 which 1is normally covered by the outer
periphery 65 of push valve 61. As can be seen 1in FIG. 8,
push valve 61 has an annular groove 66 which may be moved
into alignment with outlet port 64 by the operator of the
instrument by depressing push valve 61. This allows
irrigating fluid to flow past the valve and into attachment

51. In a like manner, evacuated fluid may be evacuated

from the body cavity and pass through attachment 51 Dy
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depressing push valve 67 blased DY spring 48 that bears
against thumb nut 49. As can be seen 1n FIG. 8, a %eal 45
engages the outer periphery 65 of push valve %1 and
similarly seal 45’ engages the periphery 70 of push valve
67. Push valve 67 communicates with inner condulit 68 which
in turn communicates with evacuated fluid outlet 60. The
mechanisms for pumping irrigating fluid and for suctioning
evacuated fluid through ports 59 and 60 are Known in the
prior art and are not described herein. Referring again to
FIG. 8, it can be seen that a inlet port 69 for evfacuated
fiuid is in a normallly closed position Dbecause Of being
covered by +the outer periphery 70 of push valve 67.

Annular grove 71 may be moved axially by the suregon into

alignment with inlet port 69 Dby depressing push valve 67
thereby permitting evacuated fluid to flow into handpiece
50 and subsequently pass through evacuated fluid outlet
port 60. As can be seen in FIGs 5 and 6, attachment 51 1s
removeably mounted to handpiece 50 by hinged screws 71 and
72 which are hinged to handpiece 50 by pivot pins 78 and 79
and have captive nuts 73 and 74 which can be tighténed SO
as to bear against bearing surface 75. The hlnge sSCrews
are pivotally mounted to handpiece 30 such that when
attachment 51 is mated to handpiece 50, the hinged captive
screws may be rotated upward into a vertical position and
the nuts thereafter tightened so as to bear against surface

75 to effectuate a lock between attachment 51 and handpliece

50. Attachment 51 has an irrigating 1lnlet port 76 which,
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after attachment 51 is mated to handpiece 50, communicates
with outlet port 64 which in turn communicates wlith 1inner

conduit 63. Located intermediate outlet port 64 and inlet

port 76 an O-ring seal 77 is.utilized to effectuate a scal.
Thus, the surgeon, by depressing push valve 6l will open
outlet port 64 to permit irrigating fluid to flow into
conduit 55 and discharge into the body cavity at the distal
end of shaft 52. Likewise, by depressing push valve 67,.
evacuated fluid may be suctioned into conduit 55 from the
body cavity and thereafter flow to evacuated flulid 1inlet
port 69 and then through inner conduit 68 for discharge
through outlet 60.

Another embodiment of the invention is illustrated in
FIG. 10 where the attachment member 51’ is shown detached
from the handpiece 50. The construction of attacbable
menber 51’ embodys a shaft or conduit member 19771 which has
a distal end to the left 227’ and a longitudinal axis 23°7.
An axially extending internal passage way 277 communicates
with a collection chamber 28’/ which 1is formed at the
distal end of shaft or conduit member 1877. An opening
24’’ is shown at the distal end of conduit member 19°F
which is bounded by a lip 26’7 and the axially extending
wall of the shaft or conduit member 197‘. At the Jjuncture
of internal passageway 277’ and the collection chamber
28’¢ gcreen 29’’ is interposed to preclude the passage of
stones or particulate matter into channel 2777. A scoop 18

thus formed for the evacuation of particulate matter from
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the operative area. At the right or proximate end of
detachable member 51 is a slot 80 into which the hinged
screw 71 may be rotated when attachable member 51 is to be

mated to the handpiece 50. To accomplish a lock, the

captive nuts are screwed down on to the captive screws 72
against the bearing surface 75’7 to effectuate a lock in the
same manner as detachable member 51 was locked to handplece
$0 in the previously described embodiment of the invention.

As can be seen in FIG. 10, passageway 27’’ communicates

with irrigating outlet port 76’ and with an evacuating

fluid outlet port which is not shown on FIG. 10 but is

positioned laterally from inlet port 76’ on the mating
surface 81 of the attachable member 51/. A common duct 14/

communicates with internal ©passageway 277’ and 1inner
conduit 7’ for irrigating fluid and 1internal passageway
27’' also communicates through common duct 147 with an
inner conduit not shown in the drawing in FIG. 10 for
evacuating fluid through the inlet port 69 shown on FIG. 8.
Thus, a tool for irrigation and collection of stones and
other particulate matter such as blood clots is provided
which can be removeably mounted to the handpiece 50.

In yet another embodiment of the invention 1llustrated
in FIGs 12 and 13, a combined laser and electrocautery
attachment 5177 to the handpiece 50 is shown separated from

the handpiece. Referring to FIG. 12, attachable member

51’ has an insulated tube 90 which has extending from its

distal end electrocautery hook member B9l. Insulated tube
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90 has an internal passageway 92 extending longitudinally

- through the tube for the passsage of irrigating . or

evacuated fluid. At the proximate end of attachment member

51/’ a housing 93 is illustrated which contains a Dbanana

plug receptacle 94 for delivering electrical current to the

electrocauterizing hook 91. A side port 95 extends through
the housing and communicates with internal passagway 392
where a laser fiberoptic bundle 96 may be inserted through
the side port 95 and .into internal @passageway 92,
thereafter be extended through the orifice 97 located at

the terminus of insulated tube 90 at its distal end.

Referring to FIG. 13 which is a bottom view of FIG. 12
it can there be seen that the housing 93 contains an

irrigating fluid inlet port 98 and an evacuated fluid
outlet port 99 which align respectively with irrigating
outlet port 64 of the handpiece 50 and with inlet fluid
evacuation port 69 of the handpiece. A common duct 101

shown on FIG. 12 communicates with irrigating inner conduit

102. Located directly behind inner conduit 102 1s an
evacuating fluid inner conduit which communicates with
common duct 104 and evacuated fluid outlet port 99.
Housing 93 is insulated to prevent the grounding of housing
93 to handpiece 50 when attachment member 5177 is attached
to the handpiece. The hinged screws 71 and 72 pivot 1into
slots 103 and 104 and the captive nuts 73 and 74 of
handpiece 50 can be tightened to bear against the surface

105 of housing 93. Irrigating fluid 1inlet port 98 aligns
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with irrigating outlet 64 of handpiece 50 and evacuated
fluid outlet 99 aligns with inlet port 69 of handpiece 50
such that the push valves may be selectively opened by the
surgeon thereby permitting irrigating fluid to flow through
passageway 92 and into tﬂe body cavity through orifice 97
or fluid may be evacuted from the body cavity through past
orifice 97 and through internal passageway 92 and evacuated
from the handpiece 50 through evacuated fluid outlet port

60.
FIG. 14 is a sectional side view of the electrocautery

member 56 shown on FIG. 5. Hook 57 1s a metallic nember
which can conduct an electrical current and 1s brazed to

stainless steel plug 110 which is brazed to a metal

conductive tube 111. The exterior portion of the metal
tube 111 is covered by electrical insulative material 112
which surrounds the tube for its entire length. At the
proximate end 58 of the electrocautery member 56, an
insulating bushing 112 is attached by pin 113 to metal tube
111 where pin 113 extends into a copper bushing 114 which
is brazed to metal conductive tube 111. A banana plug (not
shown) inserts into the banana plug receptacle 115 where
the electrical 1lead of the banana plug contacts copper
bushing 114. An external power source 1is utilized to
deliver direct current to the banana plug which when

plugged into Dbanana plug receptacle 115 completes the

electrical circult.



10

20

30

2042450

Another embodiment of an electrocautery member is
shown in FIG. 16. As can be seen, a copper bushing 120
extends into insulating bushing 121 where said insulating
pbushing is made of an electrical insulating material. 'The
copper bushing 120 is brazed to a metal conductive tube 122
which extends longitudinally and has an end 123 where
stainless steel plug 110’ is brazed into the end of the
tube. A metallic hook 124 extends from the tube and 1is in
electrical contact with 1it. Surrounding the metal
conductive tube is a layer of electrical insulation 1in the
same manner as shown 1n FIG. 14. As in the embodiment
shown in FIG. 14, the insulating bushing 121 is pinned 125
to copper bushing 120. The banana plug receptacle and the
function of the receptacle 1is identical to that described
above.

While I have shown and described certain embodiments
of the present laparoscopic surgical tool, 1t 1s to De
understood that it is subject to many modifications without

departing from the spirit and scope of the claims as

recited herein.
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CLAIMS:

1. A tool for laparoscoplc surgery, comprising:

(a) a handpiece (50) having an i1rrigation fluid inlet

port (59) and an irrigation fluid outlet port (64) connected by

F

an internal fluid conduit (63) for the passage of irrigating

fluid, and having an inlet vacuum port (69) and an outlet

vacuum port (60) connected by an internal vacuum conduilt (68)

for the passage of evacuated fluid;

(b) wvalve means (61, 67) responsive to an external

force to selectively control the passage of i1rrigating fluid

H

through said internal conduit (63) into an operative region oO:

—

a body cavity and of evacuated fluid and particulate matter

from said operative region through said internal vacuum conduilt

(68) ;

(c) a shaft member (52) mounted to the hand piece

(50) and having a distal end and a proximate end, said shaft
member (52) having a channel (55) extending axially
therethrough, said channel (55) having an opening at or
adjacent said distal end and said channel (55) adjacent the

"l

proximate end of said shaft member communicating with said

outlet fluid port (64) and said inlet vacuum port (69) for the

)

passage of irrigating fluid or of evacuated fluid;

characterized in that

(d) said valve means comprise two push valves (61,

67) carried by said handpiece (50), one push valve (61) being

biased by a bias means (62) to normally close said outlet fluid

port (64) and the other push valve (67) being biased by another

bias means (48) to normally close said inlet vacuum port (69).
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2 . A tool according to claim 1, characterized in that

said shaft member (52) carriles an electrocautery member (56)

"

which extends distally from the distal end of said shaft

member.

3. A tool according to claim 2, characterized in that it
comprises electrical connecting means for electrically

connecting the electrocautery member (56) to a power source.

Z, A tool according to claim 3, characterized in that

sald shaft member (52) has a peripheral outer surface

surrounded at least in part by an insulating material.

5. A tool according to claim 1, characterized in that

said push valves (61, 67) each comprise a valve stem having an

—

annular groove (66, 71) located on the periphery of said wvalve

stem such that upon alignment of said annular groove (66, 71)

respectively with said outlet fluid port (64) or said inlet

vacuum port (69) said irrigating fluid or said evacuated fluid

is permitted to flow through said internal fluid conduit (63)

or sald internal vacuum conduit (68) .

6 . A tool according to claim 1, where said shaft member

has a conduit extending axially therethrough said conduit beiling

in fixed space relationship to said channel and substantially

parallel thereto.

7. A tool according to claim 6, further comprising 1in
combination an electrocautery member captively held 1in said

conduit and having an electrocautery hook extending axially

from said electrocautery member adjacent or near the distal end

of said shaft member.

8. A tool according to claim 6, where sailid shaft member
is an electrocautery having an electrocautery hook extending

axially from said distal end.

et kst tt ee = s e e T e A e SN o Ay T S & 3 T T T T T T Bl S T T AT YA T I A PV S v YRS e v =t o PLUTTLC N A UEA SR ALLLAL A AT St mim s e sl s S Sl
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9. A tool according to claim 8, where said shaft member
has a side port adjacent saild proximate end communicating with

said conduit.

10. A tool according to claim 9, further comprising in

combination a laser fiberoptic bundle extending through said

side port and captively held in said conduit.

11. A tool according to claim 1, wherein said shaft

member has a collection chambexr for collecting particulate

matter at said distal end and an axially extending inner

conduit communicating with said collection chamber where said

collecting chamber has a greater cross-sectional area than said

inner conduit.

12 . A tool according to claim 11, wherein a lip member

extends radially at said distal end of said shaft member

g

forming a terminus of said collection chamber and an axial

boundary of said opening.

p—

13. A tool according to claim 1, wherein said shaft

member comprises an inner axially extending condult and an

outer axially extending conduit where said inner condult has a
proximate end and a distal end where said distal end has an
orifice to permit passage of said evacuated fluid or said

irrigating fluid therethrough and said outer conduilt contains

salid distal end of said shaft member where said outer condult

aurrounds said inner condult at sailid distal end of said inner

conduit so as to form a collection region intermediate said
distal end of said shaft member and said distal end of said
inner conduit where said outer conduit 1s slideably and

telescopically mounted to said inner conduit to permit relative

T e e et = prriiN e rerep—_" p— oy Ty N NIy
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collection region may be varied.

14 .

A tool according to claim 1, wherein

bl

1d

Q)

the gshaft member

n

(52) 1s removeably mounted to the handpiece by means of hinged

SCIrews

(71,

rally attached to the handpiece (50).

72) pivo
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