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Morelia (MX) provides autonomous adjustable pressure and placement
) . . . with a releasable or integrated remote manipulator. Two
(72)  Inventors: TR‘(;bertso _T; pia Estrlu.,llSarsl.iArntomo, jaws move simultaneously with respect to the main body of
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orelia (MX) organs. In a first embodiment, the instrument is made up of
) two separable components; a remote manipulator compo-
(21)  Appl. No.: 15/624,323 nent, and a releasable adjustable pressure clamp component
q - that is linked or separated at an interlocking connection
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Publication Classification port through which a pressure bar passes. An assembly of
cam arms connects the push rod to jaws, allowing for
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A6IB 17/08 (2006.01) by an adjustable nut on the threaded end of the pressure bar.
A61B 17/00 (2006.01) Adjustment varies the compressive force of the spring and
A61B 17/28 (2006.01) thereby the gripping force.
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ADJUSTABLE PRESSURE SURGICAL
CLAMP WITH RELEASABLE OR
INTEGRATED REMOTE MANIPULATOR
FOR LAPAROSCOPIES

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to surgical
instruments and manipulable tools used in surgery. The
present invention relates more specifically to releasable
surgical clamps for use with laparoscopic and endoscopic
surgeries. The present invention further relates to adjustable
pressure clamps with remote manipulators for laparoscopic
and endoscopic surgeries.

2. Description of the Related Art

[0002] Laparoscopic and endoscopic procedures typically
require the surgeon to hold, pull, and move different organs
and/or tissue during the surgical procedures. It is necessary
for the surgeon to be able to reposition instruments that are
used easily, accurately, and as often as may be required
depending upon the different tissues and varying conditions
encountered during the laparoscopic or endoscopic surgical
procedure. It is important that any gripping or clamping
tools used in such surgeries have the ability to vary the
clamping force required by the surgeon in order to prevent
the release of the tissue from the grip and at the same time
prevent any unnecessary trauma to the tissue. If the tissue or
organs release from the clamping devices during surgery, the
result can be longer surgical and anesthesia times as well as
traumatized or torn tissues if excessive force is used.
[0003] The nature of laparoscopic and endoscopic surger-
ies also demands that the internal area of the surgical site be
as free as possible from a large number of surgical instru-
ments. The instruments that must be sitvated within the
surgical site should be readily visible and have ease of
movement with organs or tissues being grasped in order to
be removed or repositioned. It would therefore be beneficial
to have a manipulator type clamping instrument that can
exert adjustable autonomous pressure through a gripping
force on tissue and/or organs in a surgical site, that could
connect with other instruments or other clamping devices,
and that would allow the surgeon to use the devices accord-
ing to the needs of each operation, as the need for securing
or moving an organ or tissue arises. It would be important
for such versatile instruments to be small in configuration so
as to not congest the abdominal cavity or other surgical site,
or congest the operating table with unnecessary surgical
assistants handling such instruments. It would be important
that what surgical assistants are required be allowed freer,
more comfortable and precise movement during the course
of surgery so as to avoid as much as possible any additional
trauma as is frequently caused by traditional laparoscopic
forceps and the like.

SUMMARY OF THE INVENTION

[0004] The present invention therefore provides a surgical
clamp with releasable grip for laparoscopic or endoscopic
surgeries that provides autonomous adjustable pressure and
easy placement with a remote manipulator. The surgical
clamp component provides two jaws that move simultane-
ously with respect to the main body of the clamp to open and
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close to secure or release tissue and/or organs. The surgical
instrument is made up of two primary, optionally separable
components; a remote manipulator component, and a releas-
able or integrated adjustable pressure clamp component. A
variety of different adjustable pressure clamps may be
engaged with and released from the remote manipulator
component. Distinct configurations for the adjustable pres-
sure clamp component may include jaws appropriate for
grasping plain tissue, fatty tissue, or tissue and organs with
oval fluid-filled cross-sections, as well as mixed smooth and
fatty tissue elements. At least one of the two jaws of the
adjustable pressure clamp component includes an aperture
through which a suture thread may be passed to connect with
other instruments or other clamping devices that may be
required by the surgeon. A second such suture aperture on
the clamp body serves the same purpose. The two crossed
jaws are joined together at a bolt (pivot point) that holds the
jaws to the main body of the clamp. The main body of the
clamp includes a center axis tubular port through which a
push rod pressure bar passes. An assembly of cam arms
connects the push rod to the jaws to allow for the symmetri-
cal and simultaneous actuation of the jaws. The clamp may
be placed on the tissue or organ with just enough force to
prevent tears and still provide the desired pressure for a
secure grip.

[0005] An opposite (proximal) end of the pressure bar
includes a threaded end section on which a base centering
aperture guides the pressure bar into the main body of the
clamp. A compression spring is positioned around the pres-
sure bar and is secured thereon and partially compressed by
a nut positioned on the threaded end section of the pressure
bar. Adjustment (rotation) of the nut varies the compression
on the spring and thereby varies the gripping force between
the jaws of the clamp.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 is a perspective view of the surgical tool of
the present invention shown in a jaw closed condition with
the adjustable pressure clamp component connected to the
remote manipulator component.

[0007] FIG. 2 is a perspective view of the surgical tool of
the present invention shown in a jaw open condition, again
with the adjustable pressure clamp component connected to
the remote manipulator component.

[0008] FIG. 3 is a perspective assembly view of the
surgical tool of the present invention shown with the adjust-
able pressure clamp component in a jaw closed condition
and disconnected from the remote manipulator component.
[0009] FIG. 4A is a detailed partial cross-sectional assem-
bly view of the surgical tool of the present invention shown
with the adjustable pressure clamp component in a jaw
closed condition and disconnected from the remote manipu-
lator component, with the manipulator shaft moved to an
opposite end by the manipulator handle as shown in FIG.
4B, prepared to connect with the adjustable pressure clamp.
[0010] FIG. 4B is a detailed side view of the handle end
of the remote manipulator component of the present inven-
tion shown with the spring extended between the separated
buttons, prepared to connect with the adjustable pressure
clamp component, which is in a jaw closed condition.
[0011] FIG. 5A s a detailed partial cross-sectional view of
the surgical tool of the present invention shown with the
adjustable pressure clamp component in a jaw closed con-
dition and connected to the remote manipulator component.
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[0012] FIG. 5B is a detailed side view of the handle end
of the remote manipulator component of the present inven-
tion shown as it would appear with the handle spring and
manipulator buttons in a relaxed (uncompressed) condition
with the adjustable pressure clamp component in a jaw
closed position when connected with the adjustable pressure
clamp component as in FIG. 5A.

[0013] FIG. 6A is a detailed partial cross-sectional view of
the surgical tool of the present invention shown with the
adjustable pressure clamp component in a jaw closed but
about to open condition when connected to the remote
manipulator component and with the manipulator shaft
engaging the pressure bar of the clamp component.

[0014] FIG. 6B is a detailed side view of the handle end
of the remote manipulator component of the present inven-
tion shown applying compression to the spring by closing
the distance between the manipulator buttons, thus engaging
the manipulator shaft against the pressure bar of the adjust-
able pressure clamp component, the clamp in a jaw closed
but about to open condition as in FIG. 6A.

[0015] FIG. 7A s a detailed partial cross-sectional view of
the surgical tool of the present invention shown with the
adjustable pressure clamp component in a jaw open condi-
tion and connected to the remote manipulator component.
[0016] FIG. 7B is a detailed side view of the handle end
of the remote manipulator component of the present inven-
tion shown as it would appear when the handle spring is
compressed and with the adjustable pressure clamp compo-
nent in a jaw open condition as in FIG. TA.

[0017] FIG. 8Ais a detailed partial cross-sectional view of
the surgical tool of the present invention shown with the
adjustable pressure clamp component in a jaw closed con-
dition as it is being attached at an angle to the remote
manipulator component.

[0018] FIG. 8B is a detailed partial cross-sectional view of
the surgical tool of the present invention shown with the
adjustable pressure clamp component in a jaw closed con-
dition as it is being attached at an angle to the remote
manipulator component with alignment being assisted by
extension of the manipulator shaft.

[0019] FIG. 8C is a detailed partial cross-sectional view of
the surgical tool of the present invention shown with the
adjustable pressure clamp component in a jaw closed con-
dition as it is fully attached to the remote manipulator
component, aligned and locked into alignment by extension
of the manipulator shaft.

[0020] FIG. 8D is a detailed front (distal) view of the
external connector of the remote manipulator component of
the present invention showing the chamfer structure which
guides alignment with the internal connector of the adjust-
able pressure clamp component.

[0021] FIG. 9A s a detailed partial cross-sectional view of
an alternate embodiment of the surgical tool of the present
invention shown with the adjustable pressure clamp com-
ponent in a jaw closed condition as it is being attached at an
angle to the remote manipulator component.

[0022] FIG. 9B is a detailed partial cross-sectional view of
the alternate embodiment of the surgical tool of the present
invention disclosed in FIG. 9AB, shown with the adjustable
pressure clamp component in a jaw closed condition as it is
being attached at an angle to the remote manipulator com-
ponent with alignment being assisted by extension of the
manipulator shaft.
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[0023] FIG. 9C is a detailed partial cross-sectional view of
the alternate embodiment of the surgical tool of the present
invention disclosed in FIG. 9A, shown with the adjustable
pressure clamp component in a jaw closed condition as it is
fully attached to the remote manipulator component, aligned
and locked into alignment by extension of the manipulator
shaft.

[0024] FIG. 9D is a detailed rear (proximal) view of the
external connector, here positioned on the adjustable pres-
sure clamp component in the alternate embodiment of the
present invention, showing the chamfer structure which
guides alignment with the internal connector, here posi-
tioned on the remote manipulator component in the alternate
embodiment of the present invention.

[0025] FIG. 10 is a perspective view of a further alternate
embodiment of the surgical tool of the present invention
with the adjustable pressure clamp component shown in a
closed jaw condition and integrated into the remote manipu-
lator component.

[0026] FIG. 11 is a perspective view of the further alter-
nate embodiment of the surgical tool of the present invention
as disclosed in FIG. 10, the adjustable pressure clamp
component shown in an open jaw condition, integrated into
and as directed open by compression of the remote manipu-
lator component.

[0027] FIG. 12A is a detailed partial cross-sectional view
of the further alternate embodiment of the surgical tool of
the present invention as disclosed in FIG. 10, the adjustable
pressure clamp component shown in a jaw closed condition
and integrated into the remote manipulator component.
[0028] FIG. 12B is a detailed partial cross-sectional view
of the handle end of the remote manipulator component of
the further alternate embodiment of the surgical tool of the
present invention as disclosed in FIG. 10, the remote
manipulator component shown in a relaxed (uncompressed)
condition, with the internal variable compression spring
shown in cross-sectional detail.

[0029] FIG. 13A is a detailed partial cross-sectional view
of the further alternate embodiment of the surgical tool of
the present invention as disclosed in FIG. 10, the adjustable
pressure clamp component shown in a jaw open condition
and integrated into the remote manipulator component.
[0030] FIG. 13B is a detailed partial cross-sectional view
of the handle end of the remote manipulator component of
the further alternate embodiment of the surgical tool of the
present invention as disclosed in FIG. 10, the remote
manipulator component shown in a compressed condition,
thereby directing an open jaw condition of the adjustable
pressure clamp component as shown in FIG. 13A.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0031] Reference is made first to FIG. 1 for a perspective
view of the surgical tool of the present invention shown in
a closed condition with the adjustable pressure clamp com-
ponent connected to the remote manipulator component.
Remote manipulator 100 is primarily a rigid tubular shaft
constructed of outer casing 102 that terminates in external
connector 101 at a distal end and in rear manipulator button
106 at a proximal end. Forward manipulator button 103 in
this embodiment is fixed to outer casing 102. Internal to
outer casing 102 and extending from the proximal end of the
casing is manipulator shaft 105. In the view of FIG. 1, this
proximal end of manipulator shaft 105 is shown surrounded
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by spring 104. Fixed to the proximal end of manipulator
shaft 105 is rear manipulator button 106 which also serves
to contain spring 104 between itself and forward manipu-
lator button 103. With this structure, the user may compress
spring 104 using forward and rear manipulator buttons 103
& 106 thereby directing manipulator shaft 105 into and
through outer casing 102 of remote manipulator 100.

[0032] Connected to remote manipulator 100 in FIG. 1 is
adjustable pressure clamp 200. The connection between
these components is made between external connector 101
of remote manipulator 100 and internal connector 202 of
adjustable pressure clamp 200. The manner of this connec-
tion and the operational interface at the connection are each
described in more detail below.

[0033] Adjustable pressure clamp 200 is generally con-
structed of clamp body 201 which extends distally from
clamp housing 205 which itself extends from internal con-
nector 202 as shown. Clamp body 201 retains and supports
a cam operated jaw assembly made up primarily of first jaw
203 and second jaw 204. The structure of the jaw compo-
nents within clamp body 201 and their operative connections
to remote manipulator 100 are described in more detail
below.

[0034] Reference is next made to FIG. 2 which provides a
view similar to that shown in FIG. 1 with remote manipu-
lator 100 and adjustable pressure clamp 200 connected
together at external connector 101 and internal connector
202. In the view of FIG. 2, however, the user has compressed
spring 104 between forward manipulator button 103 and rear
manipulator button 106, thereby directing manipulator shaft
105 through outer casing 102 of remote manipulator 100.
This action directs the distal end of manipulator shaft 105 at
or near the connection joint between remote manipulator
100 and adjustable pressure clamp 200, into the structure of
internal connector 202 and clamp housing 205. Again, a
cross-sectional view of this internal structure and its opera-
tion is described below. The result of directing manipulator
shaft 105 through the connection as described above is to
direct the opening of the adjustable pressure clamp 200 at
clamp body 201 by the cam action of the clamp assembly
and the spreading of first jaw 203 and second jaw 204 in a
coordinated and coincident manner.

[0035] Reference is next made to FIG. 3 for a perspective
assembly view of the surgical tool of the present invention
shown in a jaw closed condition with the adjustable pressure
clamp disconnected from the remote manipulator. Surgical
tool 110 in FIG. 3 is again shown to be made up of its two
primary components; remote manipulator 100 and adjust-
able pressure clamp 200. Once again, remote manipulator
100 is constructed primarily of a rigid tubular shaft with
outer casing 102 surrounding an internal manipulator shaft
105. In the view of FIG. 3, spring 104 in the handle portion
of remote manipulator 100 is extended and presses rear
manipulator button 106 apart from forward manipulator
button 103, thereby partially withdrawing manipulator shaft
105 from outer casing 102. External connector 101 as shown
in FIG. 3 discloses in greater detail not only the manner of
connection between remote manipulator 100 and adjustable
pressure clamp 200 but also the concentric placement of
manipulator shaft 105, with the distal end of the shaft just
visible within external connector 101. If spring 104 were to
be compressed by compressing forward manipulator button
103 and rear manipulator button 106 together, manipulator
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shaft 105 would extend out from external connector 101 to
the same extent that remote manipulator 100 is compressed.

[0036] In FIG. 3, adjustable pressure clamp 200 is again
seen generally as it is shown in FIG. 1. Internal connector
202 is shown separated from its saddle engagement with
external connector 101. First jaw 203 and second jaw 204
are shown closed together under the influence of an internal
spring (not shown) within clamp housing 205. Once again,
the manner in which manipulator shaft 105 passes through
the connection between the primary components and opens
the adjustable pressure clamp (first jaw 203 and second jaw
204) is described in more detail below with respect to
cross-sectional views of the adjustable pressure clamp 200.

[0037] Reference is next made to FIGS. 4A & 4B for a
detailed description of the internal structures operable to
provide the functionality of the surgical tool of the present
invention. FIG. 4A is a detailed partial cross-sectional
assembly view of the surgical tool of the present invention
shown with the adjustable pressure clamp component in a
jaw closed condition disconnected from the remote manipu-
lator component. FIG. 4A further provides a cross-sectional
view of the connector end of the remote manipulator when
manipulator shaft 105 is moved inside outer casing 102 by
the action described below with regard to FIG. 4B. FIG. 4B
is a detailed side view of the condition of the handle portion
of the remote manipulator component when spring 104 is
extended, pressing rear manipulator button 106 apart from
forward manipulator button 103 and thereby withdrawing
manipulator shaft 105 from outer casing 102 as shown in
FIG. 4A.

[0038] FIG. 4A is a partial cross-sectional assembly view
that shows the internal structure of the distal end of remote
manipulator 100 and the internal structure of the proximal
end of adjustable pressure clamp 200 at the connection point
between these components. For clarity, these two compo-
nents of surgical tool 110 are shown disconnected at external
connector 101 and internal connector 202. The distal end of
remote manipulator 100 shown in FIG. 4A includes the
distal end of outer casing 102 which terminates with a
threaded attachment to external connector 101. Manipulator
shaft 105 is shown completely retracted into outer casing
102 as with the extension of the handle portion of remote
manipulator 100 (see FIG. 4B below). The cross-sectional
view of FIG. 4A shows the basic structure of the saddle or
chamfer connection that is made between external connector
101 and internal connector 202. The manner in which
adjustable clamp 200 can be positioned at an angle with
respect to remote manipulator 100, whereby the fluted end
of internal connector 202 is allowed to drop into and be
partially secured and aligned by the chamfer of external
connector 101 is described in more detail below.

[0039] FIG. 4A further discloses the internal structures
and operable components of adjustable pressure clamp 200.
Clamp body 201 is a solid cylindrical component threaded
into clamp housing 205 at the proximal end of clamp body
201, and extending a pair of flat parallel plates in a yoke on
either side of the cam operated jaw assembly on a distal end
thereof. Clamp body 201 also incorporates suture aperture
214a for the purpose of allowing the surgeon to secure or
retain adjustable pressure clamp 200 within the surgical site
(either to tissue or to other devices) using suture thread or
the like. A similar suture aperture 2144 is configured in
second jaw 204 for the same purpose.
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[0040] Extending in a movable pivoting assembly within
clamp body 201 is the arrangement of cam arms 211a &
2115. These cam arms 211a & 2115 pivot on, and are
rotatably fixed to, cap screw 210 which secures them to the
distal end of pressure bar 208. Pressure bar 208 is itself
movably positioned within clamp body 201 within the yoke
formed by clamp body 201. On the distal side of cam arms
211a & 2115 are the lever arm structures for first jaw 203
and second jaw 204. The scissor like jaw structures are
rotatably fixed in position on clamp body 201 at jaw bolt 213
which extends between the two yoke plates that surround the
cam arm assembly. In the view of FIG. 4A, one of the two
yoke plates is seen positioned behind and supporting the
cam arm assembly, while the second is removed for clarity
in this partial cross-sectional view.

[0041] Clamp housing 205 is an open cylindrical housing
internally threaded at its distal end to engage the externally
threaded proximal end of clamp body 201. Clamp housing
205 is easily removable from clamp body 201 by rotating
clamp housing 205 to unthread the threaded joint between
the two clamp components. When clamp housing 205 is
removed from clamp body 201, the internal operable struc-
tures of adjustable pressure clamp 201 are exposed to allow
for adjustment of the clamping force.

[0042] Pressure bar 208 extends through the center of
clamp body 201 and is capable of longitudinal movement
therein. Again, cap screw 210 secures cam arms 211a &
2115 to the distal end of pressure bar 208. Internal spring
207 is positioned around pressure bar 208 with a distal end
of spring 207 positioned against the proximal face of clamp
body 201, preferably separated and centered by way of
centering washer 2094. The proximal end of internal spring
207 is held by a second centering washer 2096 and is
secured in place by way of adjustable nut 206 which is
threaded onto the threaded proximal end of pressure bar 208.
Adjustable nut 206 is preferably a knurled knob with inter-
nal threading that the user may rotate to vary the pre-set
compression in the internal spring 207 and thereby vary the
pre-set force with which the first jaw 203 and second jaw
204 clamp together.

[0043] Itis clear from the structures of the internal mecha-
nism of adjustable pressure clamp 200 that the preferenced
position of first jaw 203 and second jaw 204 is in the closed
condition as directed by the expansion force of internal
spring 207 against clamp body 201 and against adjustable
nut 206, which force in turn pulls pressure bar 208 in a
proximal direction thereby closing the clamp by way of the
cam arm assembly described above. Sufficient threading is
provided on the proximal end of pressure bar 208 to allow
for significant variability within the rotational adjustment
and lateral placement of adjustment nut 206, thereby pro-
viding a range of spring tension from very weak clamping
force (with adjustment nut 206 near to the end of pressure
bar 208) to a significant clamping force (with adjustment nut
206 fully compressing internal spring 207) rotated fully onto
the threaded portion of pressure bar 208.

[0044] FIG. 4B shows the external condition of the handle
end of remote manipulator 100 when it is disconnected from
adjustable pressure clamp 200 as in the arrangement shown
in FIG. 4A. In this view, outer casing 102 is shown where
it is fixed to forward manipulator button 103 by way of set
screw 107 through a collar portion of manipulator button
103. Once again, manipulator shaft 105 moves freely in a
longitudinal direction in and out of outer casing 102. The
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proximal end of manipulator shaft 105 is fixed to rear
manipulator button 106 by way of set screw 108 which
secures a collar portion of the manipulator button to the
proximal end of manipulator shaft 105. The arrows on rear
manipulator button 106 and forward manipulator button 103
indicate the direction of the force exerted between buttons
103 & 106 by spring 104, withdrawing manipulator shaft
105 up to the point where it is completely inside the outer
casing 102 in a condition to be connected or disconnected
from adjustable pressure clamp 200.

[0045] Reference is next made to FIGS. 5A & 5B for a
detailed description of the structure of the surgical tool
configured with remote manipulator 100 and adjustable
pressure clamp 200 connected together for use. In FIG. 5A
a portion of outer casing 102 of remote manipulator 100 is
shown terminating with its threaded attachment to external
connector 101, where it engages and connects with internal
connector 202 of adjustable pressure clamp 200. In addition
to the two primary components being connected together,
manipulator shaft 105 has been moved longitudinally into
the fluted collar of internal connector 202, with spring 104
in a relaxed condition and with manipulator buttons 103 &
106 (see FIG. 5B) not exerting any force on spring 104. As
a result, remote manipulator 100 and adjustable pressure
clamp 200 are coupled and locked together and the condition
of adjustable pressure clamp 200 in FIG. 5A remains essen-
tially the same as that described above with FIG. 4A.
Internal spring 207 continues to preference jaws 203 & 204
of the device closed by pressing back on adjustable nut 206
which engages the threaded portion of pressure bar 208 and
draws the pressure bar back to pull on cam arms 211a &
2115 to maintain jaws 203 & 204 in a closed configuration.
[0046] As indicated above, the manually operated end of
remote manipulator 100 is in a relaxed condition as shown
in FIG. 5B as a result of the user releasing any compressive
force between rear manipulator button 106 and forward
manipulator button 103. With manipulator shaft 105 fixed by
way of set screw 108 to rear manipulator button 106, any
change in this release action will begin to direct manipulator
shaft 105 into outer casing 102 of remote manipulator 100.
In the view shown in FIG. 5B, this action has been only just
initiated, and as a result only a small portion of the distal end
of manipulator shaft 105 has been directed into the con-
nected adjustable pressure clamp 200 (see FIG. 5A) there-
after locking the coupling between the components.

[0047] Reference is next made to FIGS. 6A & 6B which
show the further progression of the operation of the surgical
tool of the present invention as a result of the initial
compression of the proximal end (handle portion) of remote
manipulator 100. In FIG. 6B, rear manipulator button 106
and forward manipulator button 103 have been compressed
together counteracting the expansive force of spring 104 and
directing manipulator shaft 105 further into outer casing
102. The directional arrows shown in FIG. 6B on manipu-
lator buttons 106 & 103 indicate the direction of the com-
pressive force being exerted by the user.

[0048] This compression of the proximal end (handle
portion) of remote manipulator 100 results in the extension
of manipulator shaft 105 further into adjustable pressure
clamp 200 as shown in FIG. 6A. The distal end of manipu-
lator shaft 105 is now in contact with the proximal end of
pressure bar 208 at its threaded portion immediately behind
adjustable nut 206 all within clamp housing 205. This
contact between the two longitudinal components, and the
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ongoing longitudinal movement of manipulator shaft 105
directs a force along pressure bar 208 against the expansive
preferencing force of internal spring 207 to direct pressure
bar 208 distally forward to operate the cam arm assembly
that terminates in first jaw 203 and second jaw 204. With
pressure bar 208 rotatably fixed to the proximal ends of cam
arms 211a & 2115, the cam arms move outward as shown by
the arrows in FIG. 6A, thereby rotating first jaw 203 and
second jaw 204 on pivot point jaw bolt 213 in a scissor like
motion. This begins to release the clamping forces that have
maintained first jaw 203 and second jaw 204 together and
begins to direct the jaws outward (see arrows at the tips of
the jaws in FIG. 6A) and open as a result.

[0049] Reference is next made to FIGS. 7A & 7B for a
detailed description of the condition of the surgical tool
when the handle portion of the remote manipulator 100 has
been fully compressed by the user so as to effect the full
opening of the jaws of adjustable pressure clamp 200. As
seen in FIG. 7B, rear manipulator button 106 has been
further compressed, as indicated by the directional arrows,
against the expansive force of spring 104 positioned
between manipulator buttons 106 & 103. This compression
directs manipulator shaft 105 further into outer casing 102
where it remains as long as the user continues to exert
compressive force to overcome the expansive force of spring
104. Through operation of the handle portion of remote
manipulator 100, the surgeon may readily adjust the position
and placement of adjustable pressure clamp 200 within the
surgical site. Releasing the compression of the manipulator
buttons 106 & 103 results in the pressure clamp closing with
the degree of force that has been pre-set by the adjustment
mechanism within the adjustable pressure clamp component
of the surgical tool. With the setting shown in FIG. 7A for
the adjustable nut 206 within adjustable pressure clamp 200,
internal spring 207 reaches its full compression, thereby
stopping the longitudinal distal movement of pressure bar
208 and manipulator shaft 105. The user will therefore
encounter a stop at this point of compression even though
spring 104 within the handle portion of remote manipulator
100 (see FIG. 7B) might not be fully compressed.

[0050] As shown in FIG. 7A, manipulator shaft 105 has
extended fully into adjustable pressure clamp 200 within
clamp housing 205 longitudinally into contact with the
proximal end of pressure bar 208 as indicated. This fully
compresses internal spring 207 (as shown by the compres-
sion arrows on the spring) and directs pressure bar 208
forward (distally) to its full extent, thereby moving cam
arms 211a & 2115 forward and out. Through the connection
of cam arms 211a & 2115 to first jaw 203 and second jaw
204 at cam bolts 212a & 212, the motion pivots the jaws
on jaw bolt 213 so as to rotate the jaws outward. This
releases any engaged organ or tissue that may have been
previously associated with the use of adjustable pressure
clamp 200, or prepares adjustable pressure clamp 200 to
engage.

[0051] The above description, representing the structures
disclosed in FIGS. 4A & 4B through FIGS. 7A & 7B
demonstrates the manner in which adjustable pressure clamp
200 may be fitted onto remote manipulator 100, inserted into
the surgical site with the jaws of the clamp closed, and then
opened within the surgical site to begin the process of
engaging tissue and/or organ elements within the surgical
site. It should be recognized that the release of a compres-
sive force on the manipulator buttons 106 & 103 at the
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handle or proximal end of remote manipulator 100 will
allow the jaws of the adjustable pressure clamp 200 to again
close with the clamping force that has been pre-set through
the prior adjustment of adjustable nut 206 within clamp
housing 205. The surgeon may, for example, pre-set the
clamping force on any of a number of different adjustable
clamps 200 for various specific uses within the surgical site
during the laparoscopic or endoscopic surgery. Some ves-
sels, for example, may require a very light clamping force,
while others may require greater clamping force. It will also
be recognized that the structure of the jaws of the clamp may
vary according to the intended use of the specific adjustable
pressure clamp. The object of the releasable connection
between the remote manipulator 100 and each adjustable
pressure clamp 200 is to allow the surgeon to position and
place multiple adjustable pressure clamps within the surgical
site and then release them once they have been positioned
appropriately. The surgeon may then remove the remote
manipulator 100, fix it to a further adjustable pressure clamp
200 and begin the process of inserting the new clamp and
using it within the surgical site. In this manner, it is unnec-
essary to position multiple manipulators through an endo-
scopic or laparoscopic incision thereby preventing the
crowding of the surgical site with both clamps and manipu-
lator handles.

[0052] Reference is next made to FIGS. 8A-8D for a
detailed description of the manner in which the adjustable
pressure clamp component of the present invention may be
connected to and released from the remote manipulator
component. FIGS. 8A-8C show the progression of steps
associated with the engagement and securement of remote
manipulator 100 onto adjustable pressure clamp 200. The
reverse process of releasing adjustable pressure clamp 200
from remote manipulator 100 is, of course, the reverse of the
steps shown. The structure of adjustable pressure clamp 200
in the embodiment shown in FIGS. 8A-8D is essentially the
same as that shown in FIG. 4 A, albeit with a distinct, but still
representative, jaw clamping surface structure.

[0053] FIG. 8A shows the manner in which remote
manipulator 100 is initially positioned adjacent to adjustable
pressure clamp 200 with the user allowing the expansive
force of spring 104 to separate buttons 103 & 106 as in FIG.
4B explained above. By this action, manipulator shaft 105 is
moved within manipulator outer casing 102 and begins the
process of connecting with, adjustable pressure clamp 200.
External connector 101 on remote manipulator 100 is struc-
tured to allow for engagement between the components
when remote manipulator 100 is oriented at approximately
a 30° angle from linear alignment with adjustable pressure
clamp 200. This approximately 30° angle allows the fluted
cylindrical end structure of internal connector 202 on adjust-
able pressure clamp 200 to be inserted from the side into the
semi-circular chamfered edge saddle structure (see FIG. 8D)
of external connector 101. The otherwise loose engagement
between internal connector 202 and external connector 101
is made secure, once linearly aligned, by the passage of
manipulator shaft 105 through each of the connector ele-
ments. At the same time, the user may release pressure
between the buttons 103 & 106 thereby releasing the pres-
sure on spring 104. The manner of securing the components
together once linearly aligned is described in more detail
below.

[0054] The balance of adjustable pressure clamp 200
shown in FIG. 8A is as described above with respect to FIG.
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4A. The expansion force of internal spring 207 pushes
outward against centering washers 209a & 2095 which in
turn exerts a force that draws back on pressure bar 208
centered within clamp body 201. Clamp housing 205 sut-
rounds the adjustable force mechanism made up of pressure
bar 208, internal spring 207, and adjustable nut 206. The jaw
assembly shown in FIG. 8A is also as described above in
FIG. 4A and is generally made up of first jaw 203 and second
jaw 204 connected to cam arms 211a & 2115 which operate
in a pivoting arrangement off of the distal end of pressure bar
208 where they are secured with cap screw 210. First jaw
203 and second jaw 204 operate in a scissor like manner,
pivoting on jaw bolt 213 which rotationally secures the jaws
to the parallel yoke plate extensions of clamp body 201.

[0055] In practice, the user may carry out the steps asso-
ciated with connecting adjustable pressure clamp 200 to
remote manipulator 100 outside of the surgical site prior to
insertion of the surgical tool, or may make this connection
internal to the surgical site, as for example, after a specific
adjustable pressure clamp 200 has already been positioned
and placed within the surgical site to grip and hold tissue. In
either case, the process of securing remote manipulator 100
to adjustable pressure clamp 200 further proceeds as shown
in FIG. 8B. In this cross-sectional diagram, remote manipu-
lator 100 is held at the same or an angle similar to that in the
arrangement shown in FIG. 8A, that is at an angle to the
linear axis of adjustable pressure clamp 200. The user now
operates the handle portion of remote manipulator 100 so as
to direct manipulator shaft 105 partially out from outer
casing 102 through external connector 101. As manipulator
shaft 105 extends from outer casing 102 and through exter-
nal connector 101 it engages, again at an angle, the interior
walls of the fluted cylindrical structure associated with the
proximal end of internal connector 202. The interior walls of
internal connector 202 on its fluted end have the same or
similar degree of angle to match and accept manipulator
shaft 105 when directed from the angle at which remote
manipulator 100 is held. Extending partially into internal
connector 202, manipulator shaft 105 helps the user direct
manipulator shaft 105 further into adjustable pressure clamp
200 while beginning the process of moving the two com-
ponents into alignment along the same linear axis. In other
words, as shown in FIG. 8B, remote manipulator 100 may
be simultaneously tilted downward (in the view of FIG. 8B)
so as to align with adjustable pressure clamp 200, all the
while manipulator shaft 105 continues to extend into and
through the now engaged external connector 101 and inter-
nal connector 202.

[0056] FIG. 8C shows the completion of the process of
connecting the adjustable pressure clamp component and the
remote manipulator component of the present invention
together for use, placement, or clamp removal. The fluted
cylindrical portion of internal connector 202 now sits inter-
nally within external connector 101. Any linear movement
of adjustable pressure clamp 200 away from remote manipu-
lator 100 is restricted by the semi-circular, chamfered edge
saddle portion of external connector 101. All other move-
ment of internal connector 202 with respect to external
connector 101 is limited by the stabilizing extension of
manipulator shaft 105 through each part of the connection.
Absent manipulator shaft 105, the two connector portions
could, of course, be separated by sideways movement or by
angled movement such as shown above in FIG. 8A. With
manipulator shaft 105 present and even partially extended,
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however, the connection between the two primary compo-
nents of the surgical instrument of the present invention is
secure even when the user is not holding the surgical tool.

[0057] Reference is next made to FIG. 8D, which provides
a profile end view of external connector 101 fixed to the
distal end of remote manipulator 100, looking back along the
length of the remote manipulator 100. In this view, the
saddle extension portion of external connector 101 is shown
to incorporate a semi-circular rim with an opening (on top in
the orientation of FIG. 8D) that extends from chamfer guide
edge 101a to chamfer guide edge 1015. These chamfered
edges allow the user to easily guide the fluted portion of
internal connector 202 on adjustable pressure clamp 200 into
alignment with the remote manipulator in a manner that
allows the user to thereafter gradually releasing the pressure
on buttons 103 & 106, maintain alignment between the
components, and maintain a secure connection for the pur-
pose of positioning and placing the specific adjustable
pressure clamp component during surgery. Once positioned
and placed, the user may reverse the process of securement
by allowing the preferenced withdrawal of manipulator shaft
105 by allowing the separation of buttons 103 & 106 and the
expansion of spring 104, which thereby allows for the
angled removal of external connector 101 from internal
connector 202 and therefore the removal of remote manipu-
lator 100 from its connection to adjustable pressure clamp
200.

[0058] Reference is next made to FIGS. 9A-9D for a
detailed description of an alternate structure for the connec-
tion interface elements on the adjustable pressure clamp
component and the remote manipulator component of the
present invention. The structural embodiments shown in
FIGS. 9A-9D essentially switch external connector 101
from its placement on remote manipulator 100 to an oppos-
ing placement on adjustable pressure clamp 200. In turn,
internal connector 202 is switched from its placement on
adjustable pressure clamp 200 to an opposing position on
remote manipulator 100. FIGS. 9A-9C therefore show the
progression of steps associated with the engagement and
securement of the alternate embodiment remote manipulator
100 on to the alternate embodiment adjustable pressure
clamp 200. As before, the process of releasing adjustable
pressure clamp 200 from remote manipulator 100 is the
reverse of the steps shown progressively in FIGS. 9A-9C.
The structure of adjustable pressure clamp 200 in the
embodiment shown in FIGS. 9A-9D is essentially the same
as that shown in FIGS. 8A-8D with the exception of the
placement of external connector 101 on adjustable pressure
clamp 200 and the placement of internal connector 202 on
remote manipulator 100.

[0059] FIG. 9A shows the manner in which remote
manipulator 100 is initially positioned adjacent to adjustable
pressure clamp 200 where the user has allowed the expan-
sive force of spring 104 to separate buttons 103 & 106 as in
FIG. 4B referenced above, and by this action manipulator
shaft 105 is withdrawn into manipulator outer casing 102
whereby the user may initiate the process of connecting with
adjustable pressure clamp 200. In this case, external con-
nector 101 on adjustable pressure clamp 200 is structured to
allow for engagement between the components when remote
manipulator 100 is again oriented at approximately a 30°
angle from linear alignment with adjustable pressure clamp
200. This approximate 30° angle allows the flanged cylin-
drical structure of internal connector 202 on remote manipu-
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lator 100 to be dropped from the side or above into the
semi-circular chamfer edged saddle structure (see FIG. 9D)
of external connector 101 as positioned on adjustable pres-
sure clamp 200. As before, the otherwise loose engagement
between internal connector 202 and external connector 101
is made secure, once linearly aligned, by the passage of
manipulator shaft 105 through each of the connector ele-
ments, and wherein the user may release the pressure
between buttons 103 & 106 thereby releasing pressure on
spring 104.

[0060] The balance of adjustable pressure clamp 200 is
structured in essentially the same manner as shown in FIG.
4A. Only the connection between the two primary compo-
nents of the surgical tool has been reversed. As with the
original orientation of internal connector 202 and external
connector 101, the user may carry out the steps associated
with connecting adjustable pressure clamp 200 to remote
manipulator 100 outside of the surgical site, or may make the
connection internal to the surgical site. There are benefits to
the connector structure associated with the embodiment
shown in FIGS. 9A-9D, where the distal (operative) end of
the remote manipulator component is less complex in struc-
ture. There are, however, some surgical environments where
there are benefits to having the less complex connector
structure on the adjustable pressure clamp component, as in
FIGS. 8A-8D.

[0061] The process of securing remote manipulator 100 to
adjustable pressure clamp 200 with this alternate structural
embodiment, further proceeds as shown in FIG. 9B. In this
cross-sectional view, the remote manipulator is held at the
same angle in the arrangement shown in FIG. 9A with
respect to the linear axis of adjustable pressure clamp 200.
The user manipulates the tool by gradually exerting pressure
between buttons 103 & 106 at the handle portion of remote
manipulator 100 in order to direct manipulator shaft 105 out
from outer casing 102 through intemal connector 202. As
manipulator shaft 105 extends from outer casing 102 and
through internal connector 202 it engages, at an angle, the
interior edge of the cylindrical aperture formed in the saddle
portion of external connector 101. In this alternate embodi-
ment shown in FIGS. 9A-9D, it may be preferable to dome
the end surface of manipulator shaft 105 in order to facilitate
its engagement with the generally abrupt edge of the cylin-
drical aperture formed by external connector 101. Once
again, extending partially into external connector 101,
manipulator shaft 105 helps the user engage the cylindrical
opening of adjustable pressure clamp 200, while beginning
the process of aligning the two components along their
linear axes. As shown in FIG. 9B, remote manipulator 100
may be simultaneously angled downward so as to align with
adjustable pressure clamp 200, while manipulator shaft 105
continues to extend into and through the now engaged
external connector 101 and internal connector 202 by gradu-
ally releasing the pressure between buttons 103 & 106.

[0062] FIG. 9C shows the completion of the process of
connecting the adjustable pressure clamp component and the
remote manipulator component of this alternate embodiment
of the present invention. The adjustable pressure clamp
component may now be moved into position, activated, and
secured to the tissue within the surgical site as needed. The
process for separating the adjustable pressure clamp com-
ponent from the remote manipulator component proceeds
with the reverse of the steps shown in FIGS. 9A-9C. With
the connection made as shown in FIG. 9C, any linear
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movement of adjustable pressure clamp 200 away from
remote manipulator 100 is restricted by the semi-circular,
chamfer edged, saddle portion of external connector 101. All
other movement of internal connector 202 with respect to
external connector 101 is limited by the stabilizing extension
of manipulator shaft 105 through each part of the connec-
tion. As before, without manipulator shaft 105 extended, the
two connector portions could be separated by sideways or
angled orientation and movement such as shown above in
FIG. 9A. With manipulator shaft 105 present and extended,
however, the connection between the two primary compo-
nents of the surgical instrument of this alternate embodiment
of the present invention is secure even when the user is not
holding the surgical tool.

[0063] Reference is next made to FIG. 9D which provides
a profile view of external connector 101 fixed in this
embodiment to the proximal end of adjustable pressure
clamp 200 looking forward along the length of the adjust-
able pressure clamp. In this view, the saddle extension
portion of external connector 101 is shown to incorporate a
similar, albeit tighter, semi-circular rim with an opening (on
the top in the orientation of FIG. 9D) that extends from
chamfer guide edge 101a to chamfer guide edge 1015. These
chamfer edges again allow the user to easily guide internal
connector 202 positioned on remote manipulator 100 into
alignment with adjustable pressure clamp 200 in a manner
that allows the user to thereafter extend the manipulator
shaft, achieve and maintain alignment between the compo-
nents, and maintain a secure connection for the purpose of
positioning and placing the specific adjustable pressure
clamp component during surgery. Removal of the remote
manipulator from the adjustable pressure clamp once again
involves the retraction of manipulator shaft 105 and the
angled separation of the two components as with the previ-
ous embodiment shown in FIGS. 8A-8D.

[0064] Reference is finally made to FIGS. 10-13A & 13B
for a detailed description of a further alternate embodiment
of the surgical tool of the present invention wherein the
adjustable pressure clamp component is permanently incor-
porated into the remote manipulator component to form a
single surgical tool. This further alternate embodiment is
intended to be used primarily by a surgical assistant actively
engaged with the surgeon in the securement and placement
of tissue and/or organs within the surgical site. This further
alternate embodiment of the present invention will find best
use as a secondary tool used to either temporarily secure
tissue and/or organs or to move such tissue and/or organs
within the surgical site rather than to fix a clamp and release
it as in the above described preferred embodiments.

[0065] FIG. 10 is a perspective view of this further alter-
nate embodiment of the surgical tool of the present invention
wherein the adjustable pressure clamp portion of the tool is
shown in a closed jaw condition, fully integrated into the
remote manipulator portion of the surgical tool. Similar in
many respects to the surgical tool shown and described
above in FIG. 1, remote manipulated clamp 300 is primarily
a rigid outer casing 102 that transitions into clamp body 301
at a distal end and rear manipulator button 302 at a proximal
end. Forward manipulator button 103 in this embodiment is
again fixed to outer casing 102. Internal to outer casing 102
and extending from the proximal end of the casing is
pressure bar 208. In this embodiment outer casing 102
extends proximally bevond forward manipulator button 103
in contrast to the earlier embodiments. This outer casing
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extension and the proximal end of pressure bar 208 are
shown in FIG. 10 surrounded by spring 104. Fixed to the
proximal end of pressure bar 208 is rear manipulator button
302 which also serves to contain spring 104 between itself
and forward manipulator button 103. With this embodiment
however an additional grip adjustment spring 207 is posi-
tioned around pressure bar 208 and is fixed between rear
manipulator button 302 and the proximal end of outer casing
102. The tension on grip adjustment spring 207 may be
adjusted by rotation of rear manipulator button 302 in a
manner that compresses or relaxes grip adjustment spring
207 between the manipulator button and the proximal end of
outer casing 102. The manner of this adjustment is described
in more detail below.

[0066] Operation of the remote manipulated clamp 300 as
shown in FIG. 10 is generally the same as with the prior
embodiments. The user may compress spring 104 and at the
same time compress grip adjustment spring 207, using
forward and rear manipulator buttons 103 and 302, thereby
directing pressure bar 208 into and through outer casing 102.
The distal end of remote manipulated clamp 300 shown in
FIG. 10 is formed by clamp body 301 which is essentially
a threaded extension of outer casing 102 surrounding a
single longer pressure bar 208 that extends to directly
connect to and operate the jaw assembly of the clamp. First
jaw 203 and second jaw 204 are connected to the distal end
of pressure bar 208 in the same manner as the pressure bar
connected to this jaw assembly in the previously described
embodiments. In this further alternate embodiment there is
no mechanism for disconnecting clamp body 301 from the
balance of remote manipulated clamp 300 as the clamp
component here is generally intended for use only with the
temporary securement and movement of tissue and/or
organs within the surgical site.

[0067] In the view of FIG. 11, the user has compressed
spring 104 (along with grip adjustment spring 207) between
forward manipulator button 103 and rear manipulator button
302, thereby directing pressure bar 208 through outer casing
102 of remote manipulated clamp 300. This action directs
the distal end of pressure bar 208 through outer casing 102
to its connection with the jaw assembly as described above.
This movement thereby opens the jaw assembly with the
separation of first jaw 203 from second jaw 204 in the same
manner as in the prior embodiments with the adjustable
pressure clamp component described therein.

[0068] FIGS. 12A & 12B are detailed partial cross sec-
tional views of this further alternate embodiment of the
surgical tool of the present invention, as disclosed generally
in FIG. 10 with the adjustable pressure clamp portion shown
in a jaw closed condition, again with the clamp assembly
fully integrated into the remote manipulator portion of the
surgical tool. More importantly, FIG. 12B shows in greater
detail the manner in which adjustment of the clamping force
may be carried out using the handle portion of the remote
manipulated clamp.

[0069] FIG. 12A is a partial cross sectional view that
shows the internal structure of the distal end of remote
manipulated clamp 300 and the operation of the adjustable
pressure clamp assembly at the distal end. The operative
gripping end of remote manipulated clamp 300 shown in
FIG. 12A includes the distal end of outer casing 102 which
is threaded to clamp body 301. Pressure bar 208 extends
uninterrupted through outer casing 102 and clamp body 301
to its point of connection at cap screw 210 to cam arms 211a
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& 211b. As in the previous embodiments, cam arms 211a &
2115 connect by way of cam bolts 212a & 2125 to first jaw
203 and second jaw 204. This jaw assembly pivots first jaw
203 and second jaw 204 on jaw bolt 213 in a scissor like
rotation to direct the closure or the release of the clamp jaws.
As in the previous embodiments, jaw bolt 213 is fixed
between two parallel yoke plates that extend from clamp
body 301.

[0070] Reference is next made to FIG. 12B for a detailed
description of the manner in which the handle portion of
remote manipulated clamp 300 serves to provide the adjust-
ment mechanism to vary the gripping force on the jaw
assembly positioned at the opposite end of the tool. As
described above, outer casing 102 extends through forward
manipulator button 103 which is fixed in this intermediate
position on the outer casing using set screw 107. In contrast
to the previous embodiments, outer casing 102 extends
beyond forward manipulator button 103 in a proximal
direction and generally terminates at a midpoint in the gap
between forward manipulator button 103 and rear manipu-
lator button 302. This gap again defines the space within
which spring 104 1s positioned, fixed at a first end to forward
manipulator button 103 and at a second end at rear manipu-
lator button 302. Spring 104 therefore provides the return
force that expands the gap between the manipulator buttons
when the user releases the operative compressive force.

[0071] In this further alternate embodiment of the present
invention, however, pressure bar 208 is preferenced proxi-
mally out from outer casing 102, not only by spring 104 but
also by grip adjustment spring 207. Spring 104 provides the
minimal necessary force to close the jaws of the clamp
assembly, as in the previous embodiments, and also provides
a safety mechanism to protect the user’s hand or fingers from
being pinched by spring 207. More importantly, grip adjust-
ment spring 207 provides an additional force that sets the
tightness of the clamp. Grip adjustment spring 207 is posi-
tioned and held around pressure bar 208 between the proxi-
mal end of outer casing 102 and the collar portion of rear
manipulator button 302. Rather than being rigidly fixed to
pressure bar 208 in this embodiment, rear manipulator
button 302 contains internal threads that engage the external
threads on the proximal end of pressure bar 208. This
threaded connection allows the user to adjust the gripping
force provided by grip adjustment spring 207 by increasing
or decreasing the gap between the collar portion of rear
manipulator button 302 and the proximal end of outer casing
102. By rotating manipulator button 302 the user may
tighten or release the compression in grip adjustment spring
207 thereby increasing or decreasing the force with which
pressure bar 208 is pulled proximally out from outer casing
102 and thereby alter the force with which the clamp
assembly is held closed. While the clamp assembly may be
generally directed into a closed condition by the tension
force in spring 104, the force with which the clamp assembly
is held closed is primarily determined by the compression
that has been preset in grip adjustment spring 207.

[0072] Reference is finally made to FIGS. 13A & 13B for
a brief description of the operative structures of the further
alternate embodiment of the surgical tool with the remote
manipulated clamp 300 shown configured in an open jaw
condition. In FIG. 13A, pressure bar 208 is shown to have
been directed distally out from outer casing 102 of remote
manipulated clamp 300 and through clamp body 301 to
direct the jaw assembly distally outward, thereby opening
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first jaw 203 and second jaw 204 to release the grip of the
clamp. This operation is achieved in the manner described
above wherein the distal end of pressure bar 208 is secured
to cam arms 211a & 2115 at cap screw 210 all of which are
longitudinally movable with respect to clamp body 301.
First jaw 203 and second jaw 204, which are fixed between
the yoke plate extensions of clamp body 301 at jaw bolt 213,
open by way of a scissor type motion directed by cam arms
211a & 2115 acting pivotally on cam bolts 212¢ & 2126
secured to the jaw components.

[0073] FIG. 13B shows the process of operating the
handle portion of remote manipulated clamp 300 to direct
the opening of the jaw assembly as shown in FIG. 13A. The
user in this case compresses rear manipulator button 302
together with forward manipulator button 103 in a manner
shown by the directional arrows on the manipulator buttons
in the figure. This action not only counteracts the force of
and compresses spring 104 but also counteracts the force of
and compresses grip adjustment spring 207. Pressure bar
208 is directed into outer casing 102 as a result of the user
overcoming the expansive forces provided by each of the
two spring components.

[0074] The two spring components add their expansive
forces together to provide the overall clamping force
between the jaws of the clamp assembly. While spring 104
provides a fixed expansion force, grip adjustment spring
207, because it may be adjustably compressed in the manner
described above, provides an additional clamping force
between the jaws. It should be noted that while the user of
this further alternate embodiment (typically a surgical assis-
tant) may adjust the clamping force prior to insertion of the
tool into the surgical site, the clamping force may also be
adjusted while the tool end (the clamping jaws) are posi-
tioned within the surgical site. The tool may be initially
secured to tissue and/or organs therein and thereafter may be
tightened or loosened to vary the clamping force in order to
accommodate the optimal grip on the tissue or organ for the
specific surgical application or process.

[0075] The purpose of this further alternate embodiment
of the present invention shown in FIGS. 10-13A & 13Bis to
provide a clamp that operates to assist with the primary use
of the initial embodiments of the present invention that
incorporate releasable adjustable clamps. Although primar-
ily serving this function as an assisting tool, this further
alternate embodiment may of course operate to carry out
other singular steps in the typical laparoscopic or endoscopic
surgical procedure.

[0076] Although the present invention has been described
in connection with a number of different preferred embodi-
ments, those skilled in the art will recognize further embodi-
ments that still fall within the spirit and scope of the
invention. Variations in the overall diameter and overall
length of the instrument are anticipated. A wide variety of
different removable clamp components are anticipated with
jaw structures that vary from flat smooth surfaces to serrated
surfaces and to specifically configured circular or oval
shapes that optimally grip and secure different types of tissue
and organs without unnecessary trauma. The devices of the
present invention may be constructed of a number of dif-
ferent materials although in the preferred embodiments the
components are constructed of stainless steel or other non-
corrosive metal materials of the type most surgical tools
subject to sterilization are presently constructed.
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[0077] Each of the first two preferred embodiments of the
present invention will potentially benefit from establishing
one or both of the adjustable pressure clamp component and
the remote manipulator component with magnetic materials
or magnetic properties. While making the mechanical con-
nection between the two primary components of the surgical
tool is required to open the clamp for attachment to tissue or
the like, a much weaker connection as may be established
magnetically that allows for the positioning and placement
of the releasable clamp component such as for reorientation
of the clamp or for clearing the way for additional clamps to
be positioned and placed. The use of suture thread (secured
through the above described suture apertures on the clamp
body) may also be facilitated with the use of magnetically
attractive components.

[0078] Variations in the specific components and arrange-
ments of the jaw assembly are also anticipated. As an
example, one jaw element may be fixed on the clamp body
with the second opposing jaw element subject to the
manipulator motion of the tool. Other variations in the
structure and geometry of the preferred embodiments of the
present invention are anticipated. The primary objectives of
the present invention are satisfied by the ability of the
surgeon to quickly and accurately position and place mul-
tiple clamp elements within a confined surgical site to carry
out the many and varied steps associated with typical
laparoscopic and endoscopic procedures.

We claim:

1. A surgical instrument for use in laparoscopic and
endoscopic surgeries, the surgical instrument comprising:

(a) a remote manipulator having a proximal handle por-

tion and a distal connector portion, the remote manipu-

lator comprising:

a longitudinal tubular casing;

a manipulator shaft slidingly positioned within the
tubular casing; and

a first connector element fixed on a distal end of the
tubular casing, the first connector element compris-
ing a generally cylindrical structure through which
the manipulator shaft slides and extends out from the
distal end of the tubular casing; and

(b) an adjustable pressure clamp having a proximal con-

nector portion and a distal gripping portion, the adjust-

able pressure clamp comprising:

a clamp body with a movable jaw assembly;

a second connector element fixed on a proximal end of
the adjustable pressure clamp, the second connector
element releasably engaging the first connector ele-
ment of the remote manipulator, the second connec-
tor element comprising a cylindrical structure
through which the manipulator shaft may be received
when the manipulator shaft extends from the first
connector element of the remote manipulator;

wherein the remote manipulator may be releasably con-

nected to the adjustable pressure clamp to allow for the
placement and securement of the clamp to tissue or
other material within a surgical site, and may be
subsequently disconnected from the adjustable pressure
clamp.

2. The surgical instrument of claim 1 wherein the clamp
body preferences the movable jaw assembly into a normally
closed condition and the extension of the manipulator shaft
operatively into the adjustable pressure clamp directs the
movable jaw assembly into an open condition.
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3. The surgical instrument of claim 1 wherein the handle
portion of the remote manipulator comprises:

a first finger grip button flange fixed to a proximal end of

the tubular casing;

a second finger grip button flange fixed to a proximal end
of the manipulator shaft; and

a spring positioned between the first and second finger
grip button flanges, the spring preferencing the button
flanges apart, thereby preferencing the manipulator
shaft to extend proximally from the tubular casing.

4. The surgical instrument of claim 1 wherein the first
connector element comprises an external connector element,
the cylindrical structure of the external connector element
comprises a cylindrical wall at least partially open on a
lateral side portion thereof, the at least partially open cylin-
drical wall forming a chamfered edge curved saddle into
which the second connector element of the adjustable pres-
sure clamp may be seated.

5. The surgical instrument of claim 4 wherein the second
connector element comprises an internal connector element
fixed to a proximal end of the clamp housing, the internal
connector element structured to be received at an angle into
the partially open external connector element of the remote
manipulator, the internal connector element comprising a
fluted cylinder sized to engage and align with the chamfered
edge curved saddle of the external connector element.

6. The surgical instrument of claim 1 wherein the second
connector element comprises an external connector element,
the cylindrical structure of the external connector element
comprises a cylindrical wall at least partially open on a
lateral side portion thereof, the at least partially open cylin-
drical wall forming a chamfered edge curved saddle into
which the first connector element of the remote manipulator
may be seated.

7. The surgical instrument of claim 6 wherein the first
connector element comprises an internal connector element
fixed to a distal end of the tubular casing, the internal
connector element structured to be received at an angle into
the partially open external connector element of the adjust-
able pressure clamp, the internal connector element com-
prising a fluted cylinder sized to engage and align with the
chamfered edge curved saddle of the external connector
element.

8. The surgical instrument of claim 1 wherein the adjust-
able pressure clamp further comprises:

a grip force adjustment assembly operatively connected to

the movable jaw assembly; and

a clamp housing enclosing the grip force assembly and
extending proximally from the clamp body.

9. The surgical instrument of claim 8 wherein the grip

force adjustment assembly comprises:

a pressure bar comprising a longitudinal shaft extending
slidingly through the clamp body, the pressure bar
having a distal end operatively attached to the movable
jaw assembly and a threaded proximal end positioned
to engage the distal end of the manipulator shaft of the
remote manipulator when the surgical instrument com-
ponents are aligned and connected together;

an adjustment nut threaded onto the threaded proximal
end of the pressure bar; and

a variably compressed spring positioned coaxially around
the pressure bar and between the adjustment nut and a
proximal face of the clamp body;
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wherein the variably compressed spring preferences the

pressure bar in a proximal direction thereby preferenc-

ing the movable jaw assembly into a closed condition.

10. The surgical instrument of claim 9 wherein the clamp
housing is removably threaded onto the proximal end of the
clamp body, wherein removal of the clamp housing from the
clamp body exposes the adjustment nut of the grip force
adjustment assembly to permit adjustment of the variably
compressed spring and thereby to permit adjustment of the
grip force of the movable jaw assembly.

11. The surgical instrument of claim 1 wherein the clamp
body further defines at least one suture aperture for receiving
a length of suture thread for securing the clamp body of the
adjustable pressure clamp to tissue or to another clamp
within a surgical sight.

12. The surgical instrument of claim 1 wherein at least a
portion of the adjustable pressure clamp comprises a mag-
netically attractive material so as to be positioned or
manipulated by magnetic force.

13. A surgical instrument for use in laparoscopic and
endoscopic surgeries, the surgical instrument comprising;

(a) a remote manipulator component, comprising:

a longitudinal tubular casing;

a longitudinal manipulator shaft slidingly positioned
within the tubular casing;

a first finger grip button flange fixed to a proximal end
of the tubular casing;

a second finger grip button flange fixed to a proximal
end of the manipulator shaft;

a spring positioned between the first and second finger
grip button flanges, the spring preferencing the but-
ton flanges apart and thereby preferencing the
manipulator shaft to extend proximally from the
tubular casing; and

a partially open external connector fixed to a distal end
of the tubular casing, the external connector com-
prising a cylindrical structure through which the
manipulator shaft may slide and extend out from the
distal end of the tubular casing; and

(b) an adjustable pressure clamp component comprising:

a clamp body with a movable jaw assembly;

a grip force adjustment assembly operatively connected
to the movable jaw assembly;

a clamp housing enclosing the grip force adjustment
assembly and extending proximally from the clamp
body; and

an internal connector fixed to a proximal end of the
clamp housing, the internal connector structured to
be received at an angle into the partially open
external connector of the manipulator component,
the internal connector comprising a cylindrical struc-
ture through which the manipulator shaft is received
when the manipulator shaft is extended from the
external connector and tubular casing of the manipu-
lator component;

wherein the remote manipulator component is initially

connected to the adjustable pressure clamp component
to allow for the placement and securement of the clamp
to tissue or other material within a surgical site and the
subsequent disconnection of the adjustable pressure
clamp component from the remote manipulator com-
ponent until such time as the adjustable pressure clamp
is reconnected to the remote manipulator component
and moved within or removed from the surgical site.
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14. The surgical instrument of claim 13 wherein the grip
force adjustment assembly preferences the movable jaw
assembly into a normally closed condition and the extension
of the manipulator shaft operatively into the adjustable
pressure clamp directs the movable jaw assembly into an
open condition.

15. The surgical instrument of claim 13 wherein the grip
force adjustment assembly comprises:

a pressure bar comprising a longitudinal shaft extending
slidingly through the clamp body, the pressure bar
having a distal end operatively attached to the movable
jaw assembly and a threaded proximal end positioned
to engage the distal end of the manipulator shaft of the
remote manipulator when the surgical instrument com-
ponents are aligned and connected together;

an adjustment nut threaded onto the threaded proximal
end of the pressure bar; and

a variably compressed spring positioned coaxially around
the pressure bar and between the adjustment nut and a
proximal face of the clamp body;

wherein the variably compressed spring preferences the
pressure bar in a proximal direction thereby preferenc-
ing the movable jaw assembly into a closed condition.

16. A remotely manipulable variable pressure clamp for
use in laparoscopic and endoscopic surgeries, the clamp
having a proximal handle portion and a distal gripping
portion, the clamp comprising:

(a) a longitudinal tubular casing extending from the

proximal handle portion to the distal gripping portion;

(b) a pressure bar slidingly positioned within and extend-
ing the length of the tubular casing;

(c) an adjustable compression assembly positioned and
operable within the handle portion of the clamp;

(d) a clamp body forming the distal gripping portion of the
clamp, the clamp body comprising a movable jaw
assembly.
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17. The variable pressure clamp of claim 16 wherein the
adjustable compression assembly preferences the movable
jaw assembly into a normally closed condition and the
extension of the pressure bar operatively into the clamp
body directs the movable jaw assembly into an open con-
dition.

18. The variable pressure clamp of claim 16 further
comprising:

a first finger grip button flange fixed to the tubular casing

at a point distally offset from a proximal end of the
tubular casing;

a second finger grip button flange fixed to a proximal end
of the pressure bar;

an operative spring positioned coaxially around the tubu-
lar casing and the pressure bar and between the first and
second finger grip button flanges, the operative spring
preferencing the button flanges apart, thereby prefer-
encing the pressure bar to extend proximally from the
tubular casing; and

a clamp compression spring positioned coaxially around
a proximal end of the pressure bar and between the
second finger grip button flange and a proximal end
face of the tubular casing.

19. The variable pressure clamp of claim 16 wherein the
proximal end of the pressure bar is threaded and the second
finger grip button flange threadingly engages the proximal
end of the pressure bar, wherein rotation of the second finger
grip button flange moves the flange along the length of the
threaded proximal end of the pressure bar and thereby
increases or decreases the space between the second finger
grip button flange and the proximal end face of the tubular
casing, thereby increasing or decreasing the tension in the
clamp compression spring positioned there between.
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