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TROCAR ASSEMBLY

CLAIM OF PRIORITY

[0001] The present application is based on and a claim to
priority is made under 35 U.S.C. Section 119(e) to provi-
sional patent application currently pending in the U.S. Patent
and Trademark Office having Serial No. 60/208,351 and a
filing date of May 31, 2000.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] This invention relates to a trocar assembly struc-
tured to facilitate access to internal body cavities of a patient
for purposes of performing laparoscopic, arthroscopic,
endoscopic or other surgical procedures, wherein inflation
and deflation of the body cavity is facilitated by a valve
assembly incorporated in the trocar assembly. The valve
assembly is selectively positionable between a valve-open
and a valve-closed position utilizing a single hand of the
operator of the trocar assembly by rotating an externally
accessible portion of the valve assembly, wherein the valve
assembly is maintained in the preferred open or closed
position without external pressure being maintained thereon.

[0004] 2. Description of the Related Art

[0005] In the medical field, the trocar assembly is recog-
nized as an instrument of primary importance when an
intended surgical procedure only requires the formation of a
small incision to provide access to an internal body cavity or
one or more organs located therein. The popularity of
modern day trocar assemblies is based in part on technical
advances in the medical profession which have reduced the
need of surgical procedures involving the forming of sub-
stantially large incisions through the body wall or outer
bodily tissue, in order to provide access to internal body
cavities. It is well recognized, that the forming of large
incisions utilized in open surgical procedures are traumatic
in nature and significantly increase the time required of a
patient to completely recover from a surgical procedure, as
well as add to the pain and discomfort during such recu-
perative period. As a result, laparoscopic, arthroscopic,
endoscopic and other surgical procedures involve the for-
mation of one or more small openings in the outer body wall
utilizing an appropriate penetrating instrument or obturator,
in combination with a trocar assembly.

[0006] Another common feature of conventional trocar
assemblies is the attachment of a source of pressurized fluid
which is forced through the trocar assembly, along an access
cannula associated therewith, and eventually into the
accessed internal body cavity. Inflation of the body cavity
causes its expansion and provides needed space for the
physician or other personnel to perform the intended surgi-
cal procedure. However, one problem associated with
known or conventional trocar assemblies relates to the valve
or like fluid flow regulating structure usually connected to
the trocar housing and disposed and structured to regulate
the flow of fluid both into and out of the accessed body
cavity. More specifically, once the body cavity is inflated, for
the reasons set forth above, it is important that the fluid
pressure within the body cavity be maintained in order to
provide the needed access to the internal organs as well as
provide adequate room for visual observation, such as
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during an endoscopic procedure. Therefore, the escape of
the pressurized fluid from within the body cavity, back
through the access cannula and housing of the trocar assem-
bly, must be prevented by efficient operation of the valve or
flow regulating structure associated therewith. Also, once
the surgical procedure has been completed it may be advan-
tageous to deflate the body cavity in an effective and efficient
manner through manipulation of the valve or flow regulating
structure, associated with the trocar.

[0007] Naturally, proper positioning and operation of the
trocar assembly must be accomplished with great precision
and the physician or other medical personnel responsible for
its operation should be able to manipulate the valve assem-
bly preferably using only one hand to both hold the trocar
assembly and operate the valve structure associated there-
with. Also, a problem commonly existing with known trocar
assemblies and their associated valve structures is the inabil-
ity to easily maintain the valve structure in either a closed or
open position, without maintaining continuous contact with
the valve structure in order to maintain it in the preferred
position.

[0008] Finally, another problem not satisfactorily
addressed by known trocar assemblies is their general inabil-
ity to allow a variety of predetermined medical instruments
to pass through the interior of the trocar assembly, during the
intended surgical procedure, without interfering with the
structure and/or function of the flow regulating valve asso-
ciated therewith.

[0009] Accordingly, there is a recognized need in the field
of medical instrumentation for an improved trocar assembly
incorporating a valve which may be selectively and easily
positioned between a valve-open and a valve-closed position
utilizing a single hand of the medical personnel operating
trocar assembly. In addition, the design and structure of such
an improved trocar assembly would enable the valve struc-
ture associated therewith to be maintained in either a valve-
open or valve-closed position, without forcing the medical
personnel to provide continuous contact therewith. Also
such an improved trocar assembly should have sufficient
structural versatility to allow a variety of different medical
instruments to be used therewith in a manner which does not
interfere with the structure of the valve assembly or its
operation.

SUMMARY OF THE INVENTION

[0010] The present invention is directed to a trocar assem-
bly which includes a valve assembly structured to be easily
manipulated by a single hand of the physician, or other
medical personnel operating the trocar assembly, such that
the valve assembly can be efficiently oriented in either a
valve-open or a valve-closed position.

[0011] More specifically, the trocar assembly of the
present invention includes a housing having a substantially
hollow interior and further including a somewhat conven-
tional connector structure mountable thereon for intercon-
nection with a source of pressurized fluid. The pressurized
fluid may include, but is not limited to, carbon dioxide and
is used to inflate internal body cavities of patients in order
to facilitate the performance of laparoscopic, arthroscopic,
endoscopic and like surgical procedures on a patient. The
housing of the trocar assembly is connected at one end to an
elongated open ended sleeve or cannula, which may serve as
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an access cannula disposable, through an incision, into
communicating relation with the internal body cavity. The
access cannula or sleeve is disposed and structured to allow
passage there through of fluid so as to insuffiate the internal
body cavity and also to direct any one of a variety of
different medical instruments to the surgical site.

[0012] An oppositely disposed end of the housing, relative
to the cannula, is open and is structured to facilitate con-
nection to a valve assembly. The valve assembly comprises
a valve structure including a valve seat, integrally or other-
wise fixedly secured to one another, so as to move as a single
unit relative to the housing. The valve seat projects out-
wardly from one end of the valve structure and is disposed
within the hollow interior of the housing. In addition, the
aforementioned valve assembly also includes a valve mem-
ber movably mounted within the hollow interior of the
housing in cooperative relation to the valve seat. Accord-
ingly, selective positioning of the valve seat relative to the
valve member serves to define either a valve-open or a
valve-closed position, dependent upon the orientation of the
valve seat relative to the valve member.

[0013] The valve structure is rotatably connected to the
housing in adjacent and substantially covering relation to the
open end thereof. The fixed or integral connection between
the valve seat and the valve structure causes the valve seat
to rotate within the hollow interior of the housing when the
valve structure is rotated. When so rotated, the valve seat
may assume a variety of different orientations, at least one
of which defines the aforementioned valve-closed position
and at least one other of which defines the aforementioned
valve-open position. The valve structure is at least partially
mounted exteriorly of the hollow interior of the housing and
is therefore readily accessible to the operator of the trocar
assembly. In addition, at least one knob, flange, or like
positioning member protrudes outwardly from the exterior
of the valve structure to facilitate engagement by a thumb or
other finger of the hand of the person holding and operating
the trocar assembly. Accordingly manipulation of the valve
structure to assume either the valve-open or valve-closed
position may be accomplished by a single hand of the person
holding and operating the trocar assembly.

[0014] TIn at least one embodiment of the present inven-
tion, the valve member and the valve seat are cooperatively
disposed and structured to maintain substantially continuous
engagement with one another, regardless or whether the
valve seat and valve member are in the valve-closed or
valve-open position. Therefore, a relatively small rotational
displacement of the valve structure accomplishes disposition
of the valve seat into fluid sealing engagement with the valve
member to define the valve-closed position. Similarly the
valve structure may be rotated only a minimal distance so as
to displace the valve seat from the valve structure and
dispose the valve assembly in at least a partially valve-open
position. These relatively small rotational displacements of
the valve structure and valve seat further facilitate a one
handed manipulation of the valve assembly, while further
facilitating holding and positioning the trocar assembly
during the intended surgical procedure.

[0015] In addition, at least one embodiment of the present
invention includes the provision of an adaptor structure
which is connected to the valve structure exteriorly of the
housing. The adaptor structure may be removably connected
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to the valve structure and replaced by one or more different
types of adaptor structures for introduction of a variety of
different instruments to the surgical procedure being per-
formed. Regardless of the specific embodiment of the adap-
tor structure utilized, it is primarily designed to interconnect
and/or “guide” predetermined medical instruments through
a remainder of the trocar assembly. More specifically, one
embodiment of the adaptor structure may be utilized to
interconnect an obturator or penetrating needle to the trocar
assembly. Similarly a biopsy needle may be interconnected
to the trocar assembly in a similar manner. Either of the
aforementioned medical instruments, as well as a variety of
others, are attachable to one or more embodiments of the
adaptor structure and extend through a central channel
formed in the valve structure and extending through the
valve seat. When such instrumentation is utilized, the valve
member will be displaced from the valve seat if the valve
seat and valve structure are in the valve-closed position.
Alternatively, when the valve seat is disposed in an at least
partially open position, the medical instrument may pass
through the hollow interior of the housing and into and
through the sleeve or access cannula connected to the
housing.

[0016] When such medical instruments are utilized, appro-
priate gaskets or seals are associated with the adaptor
structure to prevent inadvertent escape of the fluid intro-
duced into the internal body cavity. Such a supplementary
seal structure associated with the adaptor structure may be
required, in that passage of a medical instrument through the
valve assembly would necessitate either the valve assembly
being selectively disposed in an open position or would
force a displacement of the valve member out of sealing
engagement with the valve seat.

[0017] Therefore, an improved trocar assembly of the
present invention includes a valve assembly which is easily
and efficiently manipulated by a single hand of medical
personnel operating the trocar assembly. In addition, the
valve assembly will automatically be maintained in either
the valve-open or valve-closed position without maintaining
contact with the valve structure or continuously applying
force thereto.

[0018] These and other objects, features and advantages of
the present invention will become more clear when the
drawings as well as the detailed description are taken into
consideration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] For a fuller understanding of the nature of the
present invention, reference should be had to the following
detailed description taken in connection with the accompa-
nying drawings in which:

[0020] FIG. 1 is a perspective view of a trocar assembly
of the present invention shown assembled and in a valve-
closed position.

[0021] FIG. 2 is a perspective view of the trocar assembly
of the present invention shown assembled and in a fully
valve-open position.

[0022] FIG. 3 is a perspective view of the trocar assembly
of the present invention shown assembled and in a partially
valve-open position.
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[0023] FIG. 4 is a front perspective view shown in
exploded form.

[0024] FIG. 5 is an end view taken along line 5-5 of FIG.
4.

[0025] FIG. 6 is a rear perspective view shown in
exploded form.

[0026] Like reference numerals refer to like parts through-
out the several views of the drawings.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0027] As demonstrated in the accompanying drawings,
the present invention is directed to a trocar assembly gen-
erally indicated as 10 and including a housing generally
indicated as 12 and an elongated hollow sleeve or cannula,
generally indicated as 14 and attached to one end of the
housing 12, as at 16. The opposite end 18 of the cannula 14
is open to allow the passage of medical instruments as well
as fluid there through, as will be explained in greater detail
hereinafter.

[0028] For purposes of clarity, the housing 12 is repre-
sented as being transparent. However, the material from
which the housing, as well as the remaining trocar assembly
10, is formed may or may not be a transparent or translucent
material. In any event, the housing 12 includes a substan-
tially hollow interior having at least one open end 20 which
is oppositely disposed to the cannula 14. The housing 12
may also include an access port or coupling 22 disposed and
configured to receive a connector generally indicated as 24
for connection to a substantially conventional source of at
least initially pressurized fluid. The fluid may be carbon
dioxide or other commonly used gases, which are conven-
tionally employed to inflate and expand the internal body
cavity of a patient and thereby facilitate performance of the
aforementioned of different types of surgical procedures by
providing increased access to the body cavity. The connector
24 may include a control knob 26 which regulates fluid flow
into the interior of the housing 12 through the connector 24
as is well known.

[0029] The present invention also includes a valve assem-
bly generally indicated as 30. The valve assembly 30 com-
prises a valve member 32 secured to a mounting base 34 and
a valve structure 36 having a valve seat 38 integrally or
otherwise fixedly secured thereto. The valve seat 32 is
attached to the housing 12 independently of the wvalve
structure 36 and valve seat 38. More specifically the mount-
ing base 34 is disposed within the hollow interior of the
housing 12 immediately adjacent to the open end 20, as best
shown in FIG. 6. The valve member 32 is mounted within
the hollow interior of the housing 12 and is dimensioned and
configured to sealing engage the surrounding periphery 38'
of the valve seat 38 to define the valve-closed position, as
will be explained hereinafter.

[0030] The valve member 32 as well as the mounting base
34 may be integrally connected to one another and are
formed of an elastomeric material preferably having an
inherent bias. Further, the interconnection between the valve
member 32 and the mounting base 34 forms an integral
hinge as at 35 which serves to normally bias the valve
member 32 in a inwardly oriented, substantially angled
incline relative to an imaginary central longitudinal access
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of the hollow interior of the housing 12. The elastomeric
material from which the valve member 32 is formed allows
it to be forced outwardly from its normally angled orienta-
tion, as shown in FIG. 2 and subsequently return to its
normally “biased” position shown in FIG. 1, as will be
explained in greater detail hereinafter.

[0031] It should be emphasized that while one embodi-
ment of the present invention defines an integral connection
between the valve member 32 and the mounting base 34,
structural adaptations other than the integral hinge 35 are
included within the intended spirit and scope of the present
invention. For example, the valve member 32 may be
connected by a variety of a different types of hinge structures
(not shown for purposes of clarity) so as to facilitate the
normal orientation of the valve member 32 in its angularly
inclined position also disclosed FIGS. 4 and 6.

[0032] Regardless of the specific movable interconnection
between the valve member 32 and the mounting base 34, it
is to be noted that the mounting base 34 includes an opening
or aperture 37 of sufficient dimension to allow passage
therethrough of the elongated valve seat 38, when in its
assembled form as shown in FIGS. 1 through 3. Accord-
ingly, upon connection of the mounting base 34 adjacent to
the open end 20 of the hollow interior of the housing 12, the
valve structure 36 and valve seat 38 are operatively
assembled by passing the valve seat 38 into the hollow
interior of the housing 12 and into cooperative relation to the
valve member 32.

[0033] With reference to FIG. 4, the exterior periphery of
the open end 20 includes thread like connector flanges 23,
which allow at least a limited amount of rotation of the valve
structure 36 relative to the housing 12 in each of two
opposite directions as indicated by directional arrow 40. The
connecting flanges 23 movably engage cooperatively
formed structures( not shown for purposes of clarity) dis-
posed on the interior of the valve structure 36, adjacent an
access opening 36'. Therefore, it should be apparent that the
valve structure 36, and the fixedly attached valve scat 38, are
rotatable relative to the housing 12 in either of the two
opposite directions, as indicated by directional arrow 40.
Further, the relative disposition and configuration of the
valve member 32 and the valve seat 38 serve to maintain
these two eclements in substantially continuous engagement
with one another, as shown in FIGS. 1 through 3, regardless
of whether the valve assembly 30 is selectively disposed in
a valve-closed position as shown in FIG. 1 or a valve
open-position as shown in FIG. 2. The versatility of the
trocar assembly of the present invention is further empha-
sized by the ability of a user thereof to selectively dispose
the valve assembly 30 in at least a partially open position, as
shown in FIG. 3, rather than the closed position of FIG. 1
or the fully open position of FIG. 2.

[0034] Rotation of the valve structure 36 and valve seat 38
is facilitated by at least one outwardly projecting knob,
flange, or like positioning member 42. The positioning
member 42 extends outwardly from the exterior surface of
the valve structure 36 and is disposed and dimensioned to be
manipulated by the thumb or a single finger of a user’s hand
which serves to support and position the remainder of the
trocar assembly 10. Also, a stop member 44 may be secured
to the exterior surface of the housing 12 in interruptive
engagement with the positioning member 42 so as to par-
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tially limit the rotation of the valve structure 36, as it is being
selectively rotated relative to the housing 12 in order to open
or close the valve assembly 30.

[0035] Additional structural features of the present inven-
tion include the mounting base 34 disposed in a seated or
flush engagement with interior wall portions of the at least
partially closed end 39 of the valve structure 36. However,
while the valve structure 36 and valve seat 38 are selectively
rotatable relative to the housing 12, the mounting base 34
and valve member 32 are not rotatable therewith. To the
contrary, the mounting base 34 and attached valve member
32 are not rotatable relative to the housing 12 due to an
interconnection between a key member 45 and a key slot 47.
The key member 45 is integrally or otherwise fixedly
secured to the housing 12 contiguous to the open end 20 and
the key slot 47 is integrally formed about the outer periphery
of the mounting base 34, as shown in FIGS. 4 and 5. It
should be apparent therefore that is as the valve structure 36
and valve seat 38 rotate relative to the housing 12, the
mounting base 34 and the valve member 32 are fixed in their
indicated positions within the hollow interior of the housing
12, at least in terms of being non-rotatable relative to the
housing 12.

[0036] As set forth above, the valve member 32 has a
flexible, spring like hinge portion 35, which allows it to be
moved into different angular orientations relative to an
imaginary central longitudinal access of the housing 12.
Further, when the valve seat 32 is disposed in its operative,
assembled position as shown in FIGS. 1 through 3, the
valve member 32 and the valve seat 38 are disposed in
substantially continuous engagement with one another.
Moreover, rotation of the exteriorly disposed valve structure
38, such as by manipulation of the positioning member 42,
will cause a sliding engagement between the exterior surface
of the valve seat 38 and the under surface 32' of the valve
member 32. The aforementioned valve-closed position of
FIG. 1 is accomplished by the valve member 32 being
disposed in a substantially fluid sealing engagement over the
peripheral edge 38' of the valve seat 38, such that the entire
periphery 38' is contacted by the undersurface 32' of the
valve member 32 thereby preventing fluid flow to pass there
between. To the contrary and with reference to FIGS. 2 and
3, rotation of the valve structure 38 causes a sliding engage-
ment with the exterior surface or surrounding periphery 38’
of the valve seat 38, which forces the valve member 32
outwardly from its normally biased, angularly oriented
position of FIGS. 1 and 6. The maximum displacement of
the valve member 32 is represented in the fully open position
of FIG. 2 and a somewhat lesser displacement is represented
by the partially valve-open position of FIG. 3.

[0037] Other structure included in at least one embodi-
ment of the present invention comprises an adaptor member
generally indicated as 50. The adaptor member 50 includes
a cap member 52 removably or otherwise connected to the
closed end 39 of the valve structure 36. A fluid seal is
accomplished between the closed end 39 and the interior of
the of the adaptor structure 50 by the provision of sealing
gaskets 55 and 57, respectively formed on the exterior of the
closed end 39 and the interior of the cap 52. Removable
attachment between the cap 52 and the valve structure 36 is
accomplished by outwardly extending, flexible fingers 58
and 59 having locking lugs 60 attached to the outer most
ends thereof. The fingers 58 and 59 and their associated
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locking lugs 60 are formed of a flexible material and may be
forced inwardly, in accordance with directional arrow 52.
The fingers 58 and 59 are disposable to allow the locking
lugs 60 to pass outwardly from the interior of the cap 52,
through the receiving apertures 65. Manipulation of the
fingers 58 and 59 and locking lugs 60 relative to the cap 52
facilitates removal of the cap 52 from the valve structure 36
so that it may be replaced by other adaptor members (not
shown). The cap 52 of the adaptor member 50 includes a
central passage 66 for the connection of a penetrating
needle, biopsy needle, or other elongated medical instru-
ments which successively passes through the cap 52, elon-
gated channel formed on the interior of the valve structure
36, hollow interior of the housing 12 and along the length of
the sleeve or cannula 14, so as to exit from the open end 18
thereof and participate, as intended, at the surgical site.

[0038] Additional structure associated with the trocar
assembly 10 includes finger grips 70 secured to the exterior
of the housing 30 and extending outwardly therefrom in
substantially opposite directions. Finger grips 70 are used in
conventional fashion to help secure the housing 12 as well
as the cannula 14 in a proper position while manipulating a
medical instrument, such as an obturator, as it penetrates into
the exterior bodily tissue. Other medical instrumentation
may also be similarly manipulated.

[0039] Itshould be apparent therefore that upon passage of
the open end 18 of the cannula 14 into the interior of the
internal body cavity, pressurized gas or fluid, such as carbon
dioxide, is introduced therein causing an expansion thereof
in order to provide better access thereto by the medical
personnel. During such inflation and while the body cavity
is maintained in its inflated state, the valve assembly 30 is
rotated so as to assume and maintain the valve-closed
position, as shown in FIG. 1. While in the valve-closed
position, a user of the trocar assembly 10 does not have to
maintain any type continuous pressure on or contact with the
positioning member 42 in order to maintain the valve-closed
position. When it is intended to deflate the body cavity the
positioning member 42 may be manipulated by the thumb or
single finger of the hand holding the trocar assembly 10 and
thereby rotate the valve structure 38 to assume the fully
valve-open position of FIG. 2 or the partially valve-open
position of FIG. 3.

[0040] When it is required to insert a medical instrument
through the adaptor member 50 and beyond the valve
assembly 30, the valve member 32 may be automatically
forced away from its sealing orientation relative to the
periphery 38' of the valve seat 38 by the leading end of the
instrument passing through the valve seat 38. Alternatively,
the valve structure 38 may be rotated to the fully or partially
valve-open position shown in FIGS. 2 and 3 respectively in
order to facilitate passage of any medical instrument through
and beyond the valve assembly 30 and into the cannula 14
so that it can reach the surgical site.

[0041] Since many modifications, variations and changes
in detail can be made to the described preferred embodiment
of the invention, it is intended that all matters in the
foregoing description and shown in the accompanying draw-
ings be interpreted as illustrative and not in a limiting sense.
Thus, the scope of the invention should be determined by the
appended claims and their legal equivalents.
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[0042] Now that the invention has been described,

What is claimed is:
1. A trocar assembly comprising:

a) a housing having a hollow interior and including at
least one open end and an elongated sleeve secured to
said housing opposite to said open end,

b) a valve member connected to said housing and dis-
posed within said hollow interior, and

¢) a valve structure movably mounted on said housing and
including a valve seat selectively positionable relative
to said valve member into either a valve-open position
or a valve-closed position.

2. A trocar assembly as recited in claim 1 wherein said
valve structure is rotationally mounted on said housing and
said valve seat selectively rotatable relative to said valve
member.

3. A trocar assembly as recited in claim 2 wherein said
valve seat is selectively rotatable within said hollow interior
and into substantially sealing engagement with said valve
seat to define said valve-closed position.

4. A trocar assembly as recited in claim 2 wherein said
valve seat is selectively rotatable within said hollow interior
and out of sealing engagement with said valve member.

5. A trocar assembly as recited in claim 4 wherein said
valve seat is selectively rotatable within said hollow interior
and into substantially sealing engagement with said valve
seat to define said valve-closed position.

6. A trocar assembly as recited in claim 2 further com-
prising an adaptor member structured to secure a predeter-
mined instrument to said housing and direct said predeter-
mined instrument through said hollow interior and into and
along the length of said sleeve.

7. A trocar assembly as recited in claim 1 wherein said
open end is disposed and dimensioned to receive passage of
said valve seat there through and attachment of said valve
structure in substantially covering relation thereto.

8. A trocar assembly as recited in claim 7 wherein said
valve structure is at least partially disposed exteriorly of said
housing in accessible relation to a user thereof.

9. A trocar assembly as recited in claim 8 wherein said
valve structure is rotatably connected to said housing adja-
cent said open end, said valve seat fixedly secured to said
valve structure and rotatable therewith within said housing
and relative to said valve member.

10. A trocar assembly as recited in claim 9 wherein said
valve seat is disposed in substantially continuous engage-
ment with said valve member, said valve member disposed
into and out of said valve-closed position dependent upon
the orientation of said valve seat relative to said valve
member.

11. A trocar assembly as recited in claim 10 wherein said
valve member is normally biased into engaging relation with
valve seat.

12. A trocar assembly as recited in claim 11 wherein said
valve member is disposable between said valve-open posi-
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tion and said valve-closed position upon selective rotation of
said valve structure relative to said housing.

13. A trocar assembly as recited in claim 12 further
comprising an adaptor member connected to said valve
structure and structured to facilitate interconnection of a
predetermine instrument to said housing.

14. A trocar assembly as recited in claim 13 wherein said
adaptor member is removably attached to said valve struc-
ture and secured thereto so as to rotate therewith relative to
said housing.

15. A trocar assembly as recited in claim 14 wherein said
valve structure includes a channel formed on an interior
thereof, said channel surrounded by said valve seat and
disposed in aligned, communicating relation with said hol-
low interior of said housing and an interior of said sleeve
along a length thereof.

16. A trocar assembly as recited in claim 15 wherein said
adaptor member is disposed and structured to direct said
predetermined instrument successively through said channel
of said valve structure, said valve seat, said hollow interior
of said housing and said interior of said sleeve along
substantially the entire length thereof, when said valve
member is in said valve-opened position.

17. A trocar assembly structured to facilitate liquid flow
and disposition of medical instrumentation into and out of a
body cavity of a patient, said trocar assembly comprising:

a) a housing including a hollow interior and a first open
end,

b) a valve member movably mounted within said hollow
interior,

¢) a valve structure rotatably connected to said housing
adjacent to said open end and including a valve seat,

d) said valve seat fixedly secured to said valve structure
and rotatable therewith within said hollow interior
relative to said valve member,

¢) said valve member disposed in substantially continuous
engagement with said valve seat and into and out of
fluid sealing engagement with said valve seat depen-
dent on an orientation of said valve seat relative to said
valve member, and

f) said valve member and said valve seat disposable
between a valve-open position and a valve-closed posi-
tion upon selective rotation of said valve structure
relative to said housing.

18. A trocar assembly as recited in claim 17 wherein said
valve structure is at least partially disposed exteriorly of said
housing in accessible relation to a user thereof.

19. Atrocar assembly as recited in claim 18 comprising an
adaptor member removably attached to said valve structure
and secured thereto so as to rotate therewith relative to said
housing, said adaptor member structured to facilitate inter-
connection of the medical instrumentation to said housing.

* # * #® *



patsnap

TRAFROE) KB
NIF(2E)E US20020019609A1 K (2E)R 2002-02-14
RS US09/870112 iR 2001-05-30

[FR]E B (ZE RN A(E) MCFARLANE RICHARD * h
i (E R AGR) MCFARLANE RICHARD H.

LR HRBERIRAGE) EFBEFFINCORPORATED

[#RI &8 A MCFARLANE RICHARD H

KREBA MCFARLANE, RICHARD H.

IPCHE& A61B1/00 A61B17/34 A61M5/178
CPCH¥%k= A61B17/3474 A61B17/3498 A61B2017/3464
R 60/208351 2000-05-31 US

H A0 FF Sk US6692467

SNERaE Espacenet USPTO

BEGR)

—REEHAN , EREKETRER R ESNF AR ERRELN
ErTERMEI AMEI HEENEKRE , SIMEFRTERERE , NARK
%, EEHANESRREEFPZEAR , E—REEIA KNI QiR
EE  RERINETURBEIZEE. RAHSIFERETPZAIN
RHNREN  REQEFE AR GERTSENRE | EERET
XN TR EEREBEE | i HEERHRSHNRERH , Ao
AEMRIIIKAMLEMBIIITFLE, MAREEEHAFNHAN—R
F, RAHTE ERITF MK ANLE 2 HiER , EFREASFEIR
BFHEAFIRANE , MBEZATNART2ER LRIELZE D,

EEHAEM



https://share-analytics.zhihuiya.com/view/f2116aac-7214-4c96-9705-3af10ef62ae9
https://worldwide.espacenet.com/patent/search/family/022774272/publication/US2002019609A1?q=US2002019609A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220020019609%22.PGNR.&OS=DN/20020019609&RS=DN/20020019609

