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(57) Abstract

An expandable multi-functional instrument (10) for performing various diverse operative procedures, includes an elongate distensible
member (18) having a distal end (26) for being introduced in an anatomical cavity via a relatively small size anatomical opening, and
being movable from a non-distended position facilitating introduction through the anatomical opening to a distended position wherein the
cross-sectional size of the distensible member is increased, and a plurality of collars (20) disposed on portions of the distensible member
(18) for constraining movement of the distensible member portions to the distended position. The collars (20) are movably mounted on
the distensible member (18) for adjusting the location and size of unconstrained distensible portions (34) of the distensible member (18)
adjacent the collars (20). A method of performing an operative procedure in an anatomical cavity includes the steps of introducing a
distal end of an elongate distensible member in the anatomical cavity through a relatively small size anatomical opening and moving the
distensible member from a non-expanded position to an expanded position.
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EXPANDABLE MULTI-FUNCTIONAL MANIPULATING INSTRUMENTS

BACKGROUND OF THE INVENTION
Field of the Invention:

The present invention relates to multifunctional
medical instruments for performing various diverse
procedures in anatomical cavities and, more particularly, to
multifunctional instruments having distal ends for being
introduced at the anatomical cavities from externally
thereof via relatively small size natural or artificial
openings in walls of the anatomical cavities and to methods
therefor.

Description of the Prior Art:

It is often necessary to perform various medical
procedures in anatomical cavities, such as blood vessels and
cranial, chest, uterine, pelvic and abdominal cavities, or
on tissue or organ structures within anatomical cavities.
It is desirable in many cases to perform such procedures via

relatively small size natural or artificial openings in
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walls of the anatomical cavities to avoid the need for large
incisions and accompanying trauma. Accordingly, endoscopic
procedures, otherwise known as closed or least invasive
procedures, have become extremely popular for use in
performing various medical procedures in anatomical
cavities. In endoscopic procedures, distal ends of
instruments are introduced at the anatomical cavities from
externally thereof via relatively small size artificial or
natural openings in walls of the anatomical cavities
allowing various medical procedures to be performed with the
instruments under endoscopic visualization. Endoscopic
procedures have many advantages over open procedures, which
require relatively large incisions, including reduced trauma
and recovery time for the patient.

In view of the advantages of endoscopic procedures
there is a great demand to expand the procedures that can be
performed endoscopically; however, expansion of endoscopic
techniques into many areas has been limited due to the lack
of medical instruments available for performing mahy
procedures in anatomical cavities via relatively small size
openings. In addition, many medical instruments that are
presently available for use in endoscopic procedures are
themselves limited in that the instruments can perform only
a single procedure or function.

Accordingly, there is a great need for multifunctional
instruments for being introduced at anatomical cavities via
relatively small size artificial or natural openings in
walls of the anatomical cavities to perform a variety of
diverse medical procedures, such as manipulating tissue,
separating adhering tissue (lysis of adhesion), tissue
dissection, displacing healthy tissue from tissue to be
treated, collecting tissue and/or fluid samples, stabilizing
instruments introduced at the anatomical cavities,
aspirating or absorbing body fluids, irrigating,
electrosurgery, laser surgery and sealing or closing

anatomical openings.
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SUMMARY OF THE INVENTION
Accordingly, it is a primary object of the present

invention to overcome the aforementioned disadvantages of
prior art medical instruments.

Another object of the present invention is to provide
a single medical instrument for performing various diverse
procedures in anatomical cavities via relatively small size
artificial or natural openings in walls of the anatomical
cavities.

An additional object of the present invention is to
provide a method of performing endoscopic procedures in an
anatomical cavity wherein organ structures within the
anatomical cavity are manipulated with the use of an
inflated balloon such that organ structures can be separated
or elevated relative to one another and the anatomical
cavity wall can be separated from organ structures within
the anatomical cavity. As used herein, "organ structure"
and "tissue" are meant to be synonymous and to include
complete walls or parts thereof.

A further object of the present invention is to provide
a multifunctional instrument including an elongate
distensible member having a distal end for being introduced
at an anatomical cavity and being movable from a non-
distended position to a distended position and one or more
collars disposed on the distensible member to prevent
movement of the distensible member to the distended position
along the collars for controlling the shape of the
distensible member in the distended position in accordance
with a procedure to be performed in the anatomical cavity.

An additional object of the present invention is to
provide a multifunctional instrument including an elongate
member having a distal end for being introduced at an
anatomical cavity and being movable between a non-expanded
position wherein the elongate member has a first cross-
sectional size and an expanded position wherein the elongate
member has a second cross-sectional size greater than the

first size and a plurality of collars disposed over portions
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of the elongate member to constrain movement of the elongate
member portions toward the expanded position, the collars
being movable along the elongate member to change the
location of the constrained elongate member portions to
obtain a desired shape for the elongate member in the
expanded position.

It is also an object of the present invention to
provide a multifunctional instrument including an elongate
member having a distal end for being introduced at an
anatomical cavity, a plurality of expandable portions
individually, selectively movable between a non-expanded
position and an expanded position and one or more non-
expandable portions along which movement of the elongate
member to the expanded position is constrained.

Yet another object of the present invention is to
provide a multifunctional instrument including an elongate
member having a distal end for being introduced at an
anatomical cavity and one or more expandable portions
movable between a non-expanded position and an expanded
position wherein the one or more expandable portions has a
predetermined configuration in accordance with a medical
procedure to be performed with the one or more expandable
portions.

A still further object of the present invention is to
provide a method of performing an operative procedure in an
anatomical cavity including the steps of introducing a
distal end of an elongate distensible member in an
anatomical cavity with the distensible member in a non-
distended position, constraining selected portions of the
distensible member against movement from the non-distended
position to a distended position to selectively contour the
distensible member to have a plurality of protuberances for
engaging anatomical tissue in the distended position.

Some of the advantages of the present invention are
that the types of procedures that can be performed
endoscopically can be greatly expanded, various procedures
can be performed in anatomical <cavities with the
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multifunctional instruments of the present invention with
the instruments stabilized relative to the anatomical
cavities, the multifunctional instruments can provide a
passage for introduction of various additional instruments
in the anatomical cavities, the size, shape and position of
the expandable portions are easily adjustable in accordance
with procedural use, the configuration of the expandable
portions in the expanded position can be controlled in
accordance with procedural use, selective, controlled
individual distension of the expandable portions allows the
size and rigidity of the expandable portions in the expanded
position to be individually controlled and allows selected
expandable portions to remain undistended during use, and a
wide range of medical or operative procedures can be
performed via small size anatomical openings, such
procedures including tissue or organ structure manipulation,
separation of adhering tissue (lysis of adhesion),
dissection of tissue, electrosurgical and laser procedures,
anatomical cell <collection, <closing off or sealing
anatomical openings and enhancing access or space at
operative sites in the anatomical cavities.

These and other objects, advantages and benefits are
realized with instruments of the present invention which
permit inflated balloons to be used to separate organ
structures within an anatomical cavity and to separate
anatomical cavity walls from organ structures within the
anatomical <cavity as well as with multifunctional
instruments of the present invention including a distensible
eiongate member having a distal end for being introduced in
an anatomical cavity and being movable from a non-distended
position wherein the distensible member has a first cross-
sectional size to facilitate introduction in the anatomical
cavity through a relatively small size anatomical opening
and a distended position wherein the distensible member has
a second cross-sectional size larger than the first cross-
sectional size and one or more collars disposed on portions

of the distensible member for constraining movement of the
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distensible member portions toward the distended position
whereby unconstrained portions of the distensible member
adjacent the collars define distensible portions forming
enlargements or protrusions in the distended position. The
one or more collars are movably mounted on the distensible
member to adjust the location and size of the distensible
portions in accordance with procedural use. The distensible
portions can be selectively, individually moved between the
distended position and the non-distended position to
selectively, individually control the size and/or rigidity
of the distensible portions in the distended position and to
permit selective distensible portions to remain distended
during use.

A method of performing an operative procedure according
to the present invention includes the steps of introducing
a distal end of an elongate distensible member in an
anatomical cavity through a relatively small size anatomical
opening with the distensible member in a non-distended
position, moving the distensible member from the non-
distended position to a distended position wherein the
cross-sectional size of the distensible member is increased,
constraining selected portions of the distensible member
against movement to the distended position to selectively
contour the distensible member to have a plurality of
protuberances for engaging anatomical tissue in the
distended position 1in accordance with the operative
procedure to be performed and performing an operative
procedure in the anatomical cavity with the multifunctional
instrument in the distended position.

Other objects and advantages of the present invention
will become apparent from the following description of the
preferred embodiments taken in conjunction with the
accompanying drawings wherein like parts in each of the
several figures are identified by the same reference

characters.



WO 95/32011 ‘ PCT/US95/06429

7

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side view of an expandable multifunctional

instrument according to the present invention.

Fig. 2 is an exploded side view of the body assembly
for the expandable multifunctional instrument of Fig. 1.

Fig. 3 is a cross-sectional view of the body assembly
taken along line 3-3 of Fig. 1 prior to fluid being supplied
between the middle and inner members.

Fig. 4 is a cross-sectional view of the body assembly
taken along line 3-3 of Fig. 1 with fluid supplied between
the middle and inner members.

Figs. 4A and 4B are cross-sectional views of a locking
and releasing mechanism for the expandable multifunctional
instruments according to the present invention.

Figs. 4C and 4D are cross-sectional views of a
modification of a locking and releasing mechanism for the
expandable multifunctional instruments according to the
present invention.

Figs. 4E and 4F are cross-sectional views of an
additional modification of a locking and releasing mechanism
for the expandable multifunctional instruments according to
the present invention.

Fig. 5 is a broken side view, partly in section, of the
head assembly for the expandable multifunctional instrument
of Fig. 1.

Fig. 6 is an exploded perspective view of the valve
assembly for the head assembly of Fig. 5.

Fig. 7 is a front plan view of the valve assembly of
Fig. 6.

Fig. 8 is a broken perspective view, partly in section,
of the valve assembly of Fig. 6.

Fig. 9 is a broken side view, partly in section, of the
expandable multifunctional instrument of Fig. 1 during use
with the expandable portions of the instrument in an

expanded position.
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Fig. 9A is a broken, top plan view of an adjustment
system for the expandable multifunctional instruments
according to the present invention.

Fig. 9B is a broken perspective view of the adjustment
system of Fig. 9A.

Fig. 10 is a broken side view, partly in section, of a
modification of an expandable multifunctional instrument
according to the present invention during use with the
expandable portions of the instrument in an expanded
position.

Fig. 11 is a broken side view of a modification of an
expandable multifunctional instrument according to the
present invention.

Fig. 12 is a broken perspective view of another
modification of an expandable multifunctional instrument
according to the present invention.

Fig. 13 is a broken side view of a further modification
of an expandable multifunctional instrument according to the
present invention.

Fig. 14 is a broken side view, partly in section, of
yet another modification of an expandable multifunctional
instrument of the present invention.

Fig. 15 is a broken perspective view of the inner
member for the expandable multifunctional instrument of Fig.
14.

Fig. 16 is a cross-sectional view of the expandable
multifunctional instrument of Fig. 14.

Fig. 17 is a broken side view, partly in section, of
the expandable multifunctional instrument of Fig. 14 during
use with the expandable portions in the expanded position.

Fig. 18 is a cross-sectional view of an additional
modification of an expandable multifunctional instrument
according to the present invention.

Fig. 19 1is a «cross-sectional view of another
modification of an expandable multifunctional instrument
according to the present invention.
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Fig. 20 is a broken side view, partly in section, of a
further modification of an expandable multifunctional
instrument according to the present invention.

Fig. 21 is a broken perspective view of the inner
member for the expandable multifunctional instrument of Fig.
20. ,

Fig. 22 is a cross-sectional view of another
modification of an expandable multifunctional instrument
according to the present invention.

Fig. 23 1is a broken side view of yet another
modification of an expandable multifunctional instrument
according to the present invention.

Fig. 24 is a broken side view of the expandable
multifunctional instrument of Fig. 23 during use with the
expandable portions in the expanded position.

Fig. 25 is a broken side view, partly in section of a
further embodiment of an expandable multifunctional
instrument according to the present invention with the
expandable portion thereof in the non-expanded position.

Fig. 26 is a broken side view, partly in section, of
the expandable multifunctional instrument of Fig. 25 with
the expandable portion thereof in the expanded position.

Fig. 27 is a broken side view, partly in section, of
the expandable multifunctional instrument of Fig. 25 with
the expandable portion thereof in an expanded, offset
position.

Figs. 28A - 28D illustrate alternative configurations
in side view for the expandable portions of the
multifunctional instruments according to the present
invention in the expanded position.

Figs. 29A - 29E illustrate alternative configurations
in end view for the expandable portions of Figs. 28A - 28D.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
An expandable multifunctional instrument 10 according

to the present invention, as illustrated in Fig. 1, includes
a body assembly 12 and a head assembly 14 mounting a
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proximal end of body assembly 12. Body assembly 12, as best
shown in Figs. 2 and 3, includes an elongate inner member
16, a middle member 18 receiving inner member 16 and one or
more outer collars or spacers 20 disposed on middle member
18, two collars 20a and 20b being shown for instrument 10.
Inner member 16 can be made of any suitable rigid, semi-
rigid, flexible or bendable medical grade material, such as
metal or plastic, and can be solid, hollow or tubular or
formed with an internal passage, or partly hollow or tubular
in accordance with procedural use. The inner member 16 can
have any desirable cross-sectional configuration including
cylindrical or tubular configurations; and, as shown, inner
member 16 is made of a substantially cylindrical length of
metal or plastic tubing. Inner member 16 can be straight as
shown in Fig. 2, rigidly curved, bent or angled as shown in
Fig. 15, or the inner member can be bent or curved during
use as shown in dotted lines in Fig. 1 depending on
procedural use. Inner member 16 includes a distal end 22,
a proximal end 24 and, where the inner member is tubular or
hollow or formed with an internal passage, a lumen or
passage 25 extending longitudinally between the distal and
proximal inner member ends, the lumen 25 being shown in Fig.
3.

Middle member 18 is designed to be movable between a
non-distended, non-expanded or <collapsed position or
condition wherein the middle member 18 has a first cross-
sectional size and a distended or expanded position or
condition wherein' the middle member has a second cross-
sectional size larger than the first cross-sectional size.
The middle member 18 includes a distal end 26, a proximal
end 28 and a lumen or passage 29 for receiving the inner
member 16. The middle member 18 can be made of an
expandable, distensible, collapsible, flexible, resilient,
stretchable or elastic material, such as medical grade
silicone or latex rubber or sponge, or of a non-elastic,
non-stretchable, rigid material. The outer surface of the

middle member can include a mesh or fibers providing a non-
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smooth, roughened surface for adhering to or gripping
tissue. As shown in Figs. 1 and 2, middle member 18 is in
the nature of an expandable or inflatable tubular membrane
or balloon made of stretchable, elastic material; however,
the middle member 18 can be made of non-stretchable, non-
elastic material and can have any desirable cross-sectional
configuration including Various preformed predetermined
shapes as will be explained further below. The middle
member 18 can be made of an electrically conductive material
or can include electrically conductive fibers or an
electrically conductive spine for electrical coagulation or
cauterization of tissue depending on procedural use.
Depending on the size, configuration and materials of
the middle member, the middle member 18 can be assembled
over the inner member 16 with a snug or tight fit as shown
in Fig. 3 or with a loose fit as shown in Fig. 19. As shown
in Fig. 3, middle member 18 for instrument 10 is configured
to fit snugly over inner member 16 with little or no
circumferential gap or space therebetween to minimize the
profile of body assembly 12 in the non-expanded position to
facilitate introduction in an anatomical cavity via a
relatively small size natural or artificial anatomical
opening. Accordingly, the middle member 18 can stretch or
"give" to fit over or receive the inner member 16 with a
snug fit, in which case the middle member lumen 29 can be
smaller in size in a non-stretched state than the outer
diameter or size of inner member 16, or the lumen 29 can be
the same or substantially the same size as inner member 16
to snugly receive the inner member 16 without stretching.
With the inner member 16 disposed in the middle member
18, an actual initial space or a potential space for fluid
flow will be defined between the middle member 18 and the
inner member 16 depending on whether the middle member 18
fits loose or snug on the inner member 16. Where the middle
member 18 fits snug or tight on the inner member 16 as in
multifunctional instrument 10, a potential space for fluid

flow is defined between the middle member 18 and the inner
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member 16 due to the elasticity of middle member 18. Where
the middle member 18 fits loose on the inner member 16 and
where the collars 20 fit loose upon the middle member 18, an
actual initial space will be defined between the middle
member and the inner member as explained further below. The
actual or potential space is closed off or sealed by distal
and proximal seals to form a closed fluid path. As shown in
Fig. 1, the middle member 18 is closed off or sealed at the
distal end thereof such as being secured or sealed to the
inner member 16 at a circumferential distal seal 30. The
middle member 18 is closed off or sealed at the proximal end
thereof; and as shown in Fig. 5, the inner member proximal
end 24 and the middle member proximal end 28 are both
mounted to valve 62 of head assembly 14 with a wall of valve
62 forming a circumferential proximal seal 31. The distal
and proximal seals can be formed by the middle member itself
or any other structure of the instrument as well as by
securing or sealing the middle member 18 to the inner member
16. The distal and proximal seals 30 and 31, respectively,
can be disposed at various locations along the length of the
instrument 10 in accordance with the length desired for the
closed fluid path, i.e. the length along which the actual or
potential space is sealed. The proximal and distal seals 30
and 31 can be formed in many various ways, such as with
adhesives, mechanically with the use of seal members and by
structure of the instrument 10.

Collars 20 are configured to be disposed over the
assembly of middle member 18 and inner member 16 and are
preferably made of a suitable rigid, semi-rigid, flexible or
bendable medical grade material of sufficient rigidity
and/or strength to control, constrain or limit expansion or
distension of the middle member 18 along the length of the
collars when fluid is supplied between the middle member 18
and the inner member 16. Collars 20 can have any desirable
cross-sectional configuration, such as tubular or
cylindrical, C-shaped and U-shaped configurations, defining
a lumen or passage 32 allowing passage therethrough by the
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assembly of middle member 18 and inner member 16. Collars
20 have a size and configuration and are arranged on the
assembly of middle member 18 and inner member 16 to define
one or more non-distensible or non-expandable portions along
the collars 20 along which expansion or distension of middle
member 18 is constrained, limited or controlled and one or
more expandable or distehsible portions 34 adjacent the
collars 20, the expandable portions 34 being disposed along
the closed fluid path between the distal and proximal seals
30 and 31. As shown in Figs. 1 and 2, collars 20a and 20b
have longitudinally straight, tubular configurations with
lumens 32 allowing passage therethrough by the assembly of
middle member 18 and inner member 16 and are arranged on the
middle member 18 to define two non-expandable portions along
the length of the collars 20a and 20b and two expandable
portions 34a and 34b adjacent the collars 20a and 20b,
respectively, and disposed between seals 30 and 31. The
cross-sectional size and configuration of collars 20a and
20b can be the same or different; and, where the collars are
to be introduced in an anatomical cavity via an opening in
a wall of the anatomical cavity and/or are to be positioned
to extend along the anatomical opening, the cross-sectional
size of the collars can be selected in accordance with the
cross-sectional size of the anatomical opening to facilitate
passage of the collars therethrough and/or to form a seal
with the anatomical opening. Collars 20 have forward
edges 36 and rearward edges 38 with a length between the
forward and rearward edges. Collars 20 can have the same
length or different lengths, and the lengths of the collars
can be selected to obtain a desired size, separation and
position for expandable portions 34. The forward and
rearward edges 36 and 38 can be disposed in planes parallel
to one another and transverse or perpendicular to a
longitudinal axis of the collars as shown in Figs. 1 and 2,
or the forward and rearward edges can have a concave
configuration curving inwardly from the parallel, transverse

planes as shown in Fig. 1ll. As shown in Fig. 1, collar 20a
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is arranged on the assembly of middle member 18 and inner
member 16 with the forward edge 36a thereof disposed
proximally of distal seal 30 a distance corresponding to a
desired length for expandable portion 34a. Collar 20b is
arranged on the assembly of middle member 18 and inner
member 16 with forward edge 36b thereof spaced proximally
from rearward edge 38a of «collar 20a a distance
corresponding to a desired length for expandable portion 34b
with the length of collar 20a corresponding to the desired
separation distance between expandable portions 34a and 34b.
Where no expandable portion is desired proximally of
expandable portion 34b, the rearward edge 38b of collar 20b
can terminate at or within the head assembly 14. As shown
in Figs. 1 and 5, rearward edge 38b of collar 20b abuts a
handle 39 of head assembly 14 such that no expandable
portion is defined proximally of expandable portion 34b. By
providing a plurality of collars 20 of different lengths and
different cross-sectional shapes and sizes, collars can be
selected for assembly on the middle member in accordance
with the size of the anatomical opening and to obtain a
desired number, size, position and separation for the
expandable portions in accordance with procedural use.

"The collars 20 can be disposed on the assembly of
middle member 18 and inner member 16 with a somewhat loose
fit as shown in Fig. 3 or with a snug fit as shown in Figq.
15. As illustrated in Fig. 3, collars 20 have an inner
diameter or size slightly greater than the outer diameter or
size of the assembly of middle member 18 and inner member 16
such that the collars 20 do not fit tight upon the middle
member 18. Accordingly, fluid supplied between the inner
member 16 and the middle member 18, i.e. to the actual
initial space or to the potential space, via head assembly
14 will move middle member 18 toward inner surfaces of the
collars creating an actual gap or space from the potential
space or increasing the size of the actual initial space to
permit fluid flow along, through or past the collars 20. As
shown for instrument 10 in Fig. 3, prior to fluid being
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supplied to the potential space, the middle member 18
remains tight against the inner member 16. As shown in Fig.
4, once fluid has been supplied to the potential space,
middle member 18 is moved radially outwardly toward the
inner surface of collar 20 creating an actual space 40
between the middle member 18 and the inner member 16
allowing fluid flow along' the collar 20. It will be
appreciated that where there is an actual initial space
between the middle member and the inner member and a loose
fit of the collar upon the assembly of the middle member and
the inner member, the size of the actual initial space will
be increased when the middle member is moved outwardly
toward the inner surface of the collar upon supply of fluid
to the initial space. A slightly loose fit for collars 20
allows the collars 20 to be moved or slid longitudinally
along the assembly of middle member 18 and inner member 16
fbr assembly thereon, for removal therefrom and to adjuét
the position of the collars 20 to change the size,
separation and/or position of expandable portions 34. At
least the inner surfaces of the collars can be made of a
slippery material to facilitate movement of the collars
along the assembly of the middle member and the inner member
without tearing, snagging or damage. Where the collars fit
snug or tight on the assembly of the middle member and the
inner member, grooves or channels can be'provided along the
inner member to permit fluid flow between the middle member
and the inner member along the collars as described further
below. Where the collars 20 do not fit tight on the
assembly of middle member 18 and inner member 16 as for
instrument 10, longitudinal grooves or channels 42 can be
provided along an outer surface of the inner member 16 to
further facilitate or assist fluid flow as shown in dotted
lines in Figs. 3 and 4.

Figs. 4A - 4F illustrate various locking and releasing
mechanisms for locking the collars of the multifunctional
instruments of the present invention in position on the
assembly of the middle member and the inner member and for
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releasing the collars for movement along the assembly of the
middle member and the inner member to adjust the expandable
portions. Fig. 4A illustrates a locking and releasing
mechanism 85 including a locking member 87 for locking
collar 20 against movement on the assembly of middle member
18 and inner member 16 and an operating or releasing member
88 for releasing locking member 87 to permit movement of
collar 20 along the assembly. Releasing member 88 includes
a collar portion, outer member or layer such that the collar
can be considered as made up of inner and outer portions,
the inner collar portion corresponding to collar 20 and the
outer collar portion corresponding to releasing member 88.
Releasing member 88 has an annular or tubular configuration
for being disposed over the length of collar 20 and is made
of a resilient material, such as rubber or foam, to be
squeezable or movable inwardly toward collar 20 in the
direction of the instrument longitudinal axis in response>to
a manual squeezing or compressive force applied to releasing
member 88. Locking member 87 includes a spring having a
curved portion 89, an angled finger 90 at one end of curved
portion 89 and a locking detent or protrusion 91 at the
other end of curved portion 89. Curved portion 89 is
disposed or mounted in a recess, channel or groove 96 within
or on the wall of collar 20; and, as shown, the curved
portion 89 is disposed in a channel 96 within and following
the curvature of the collar wall. Finger 90 extends
angularly or perpendicularly from the curved portion 89 and
into the releasing member 88 wherein the finger 90
terminates and is secured to the releasing member 88.
Detent 91 has a generally V-shaped configuration with a
rearward ramp 92 angled inwardly from curved portion 89, a
forward ramp 93 angled outwardly from rearward ramp 92 and
a flange 94 angled from forward ramp 93 to be received in
channel 96. Detent 91 protrudes through a slot 95 in the
wall of collar 20 communicating with channel 96 to be
normally disposed, due to the strength or bias of spring 87,

in a locked portion for locking member 87 wherein detent 91
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protrudes through slot 95 to be in locking engagement with
the assembly of middle member 18 and inner member 16 with
sufficient force to prevent movement of collar 20 thereon.
Locking member 87 is movable from the locked portion to
an unlocked position wherein detent 91 is disengaged from
locking engagement with the assembly of middle member 18 and
inner member 16 to permit movement of collar 20 thereon by
squeezing or compressing the releasing member 88 inwardly in
the direction of the instrument axis at the 1location of
finger 90. Squeezing of releasing member 88 at finger 90
causes forward movement of spring 87 along channel 96.
Forward movement of spring 87 along channel 96 causes detent
91 to move outwardly in a direction away from the instrument
longitudinal axis as ramps 92 and 93 are flattened with
forward ramp 93 moving forwardly further into the channel 96
as shown in Fig. 4B. Accordingly, detent 91 is moved out of
locking engagement with the assembly of middle member 18 and
inner member 16 such that movement of collar 20 along the
assembly is permitted as long as the squeezing force on
releasing member 88 is maintained. Upon removal of the
A squeezing force, the releasing member 88 will spring back to
its normal unsqueezed or uncompressed condition carrying
with it spring 87 such that detent 91 will be moved inwardly
to protrude through slot 95 as the locking member 87 is
returned automatically to the locked position to prevent
movement of collar 20. 1In the locked position, detent 91
lockingly engages the assembly of middle member 18 and inner
member 16 such that the collar 20 is locked in position
while still permitting fluid flow between the middle member
18 and the inner member 16 through, along or past the collar
20. During use, the releasing member will be squeezed to
move the locking member 87 from the normal locked position
to the unlocked position to permit collar 20 to be assembled
on and to be moved longitudinally and rotationally on the
assembly of middle member 18 and inner member 16 and to
permit collar 20 to be removed from the assembly of middle
member 18 and inner member 16. Suitable indicia can be
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provided on releasing member 88 to identify the location of
finger 90 and, therefore, the 1location at which the
releasing member is to be squeezed.

Fig. 4C illustrates at 185 a modification of a locking
and releasing mechanism for use with the multifunctional
instruments of the present invention. Locking and releasing
mechanism 185 is similar to locking and releasing mechanism
85 except that locking member 187 of locking and releasing
mechanism 185 is operated by rotation of collar 20 which
serves as the releasing member 188. Locking member 187
includes at least one spring detent 191, a pair of detents
191 being shown at 180° spaced locations along collar 20.
Detents 191 have generally V-shaped configurations with
opposed forward and rearward ramps 192 and 193,
respectively, and angled flanges 194 extending from ramps
192 and 193 to be held in channels 196 within the wall of
collar 20. Detents 191 are biased in the direction of the
instrument longitudinal axis to normally protrude through
slots 195 in the collar 20 to be normally disposed in a
locked position where the detents 191 lockingly engage the

'assembly of middle member 18 and inner member 16 when the
collar 20 is in a first rotational position on the assembly
of inner member 16 and middle member 18. In the locked
position, sufficient force is exerted by detents 191 on the
assembly of middle member 18 and inner member 16 to prevent
longitudinal movement of collar 20 therealong while still
permitting fluid flow between middle member 18 and inner
member 16. Locking member 187 is movable from the locked
position to an unlocked position by rotating collar 20
clockwise or counterclockwise relative to the assembly of
middle member 18 and inner member 16 to a second rotational
position to align detents 191 with recesses 197 extending
longitudinally along an outer surface of inner member 16.
The locking member 187 and the inner surface of collar 20
can be made of a slippery material to facilitate such
rotation. Rotation of collar 20 to align detents 191 with

recesses 197 as shown in Fig. 4D causes detents 191, due to
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the spring bias thereof, to be received in recesses 197,
such that little or no force is applied by the detents
against the assembly of middle member 18 and inner member
16, it being noted that middle member 18 is moved into
recesses 197 by detents 191. With detents 191 received in
recesses 197, springs 187 do not exert a locking force on
the assembly of middle member 18 and inner member 16 such
that longitudinal movement of collar 20 along the assembly
to adjust expandable portions of the instrument is
permitted. When it is desired to lock collar 20 against
longitudinal movement on the assembly, collar 20 is rotated
to move detents 191 out of alignment with recesses 197
causing the assembly to press against the detents such that
the bias of detents 191 causes a locking force to be exerted
on the assembly preventing longitudinal movement of collar
20.

Another modification of a locking and releasing
mechanism for use with the instruments of the present
invention is illustrated at 285 in Fig. 4E. Locking and
releasing mechanism 285 is formed by configuring an inner
surface of the collar and an outer surface of the assembly
of the middle member and the inner member to permit
longitudinal movement of the collar along the assembly of
the middle member and the inner member when the collar is in
a first rotational position and to prevent longitudinal
movement of the collar along the assembly when the collar is
rotated to a second rotational position. As shown in Fig.
4E, the outer surface or periphery of the assembly of middle
member 18 and inner member 16 and the inner surface or lumen
of collar 20 have non-circular configurations in cross-
section with oval cross-sectional configurations being
shown. The oval cross-sectional configuration of the collar
inner surface has a minor dimension slightly smaller than
the major dimension of the oval cross-sectional
configuration for the assembly outer surface and a major
dimension greater than the major dimension for the oval of

the assembly outer surface. Accordingly, when the collar 20
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