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(57) ABSTRACT

A medical assembly includes a platform which is securely
mountable to an operating room fixture, and a plurality of
arms or arm modules coupled to the platform and each with
a grasper for holding a surgical instrument or port. The
medical assembly is particularly applicable for laparoscopic
surgery although it 1s not limited thereto.
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PLATFORM FOR FIXING SURGICAL
INSTRUMENTS DURING SURGERY

PRIORITY

[0001] This application claims the benefit of provisional
application Ser. No. 60/828,916 filed Oct. 10, 2006 and is a
continuation-in-part of U.S. Ser. No. 11/420,927 filed May
30, 2006, both of which are incorporated herein in their
entireties.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] This invention relates broadly to devices which
assist physicians in the use of medical instruments during
surgery. More particularly, this invention relates to a plat-
form that can be used to maintain medical instruments in a
fixed position during surgery. The invention has particular
application to laparoscopic-type surgery, although it is not
limited thereto.

[0004] 2. State of the Art

[0005] Over the last two decades, minimally invasive
surgery has become the standard for many types of surgeries
which were previously accomplished through open surgery.
Minimally invasive surgery generally involves introducing
an optical element (e.g., laparoscope or endoscope) through
a surgical or natural port in the body, advancing one or more
surgical instruments through additional ports or through the
endoscope, conducting the surgery with the surgical instru-
ments, and withdrawing the instruments and scope from the
body. In laparoscopic surgery (broadly defined herein to be
any surgery where a port is made via a surgical incision,
including but not limited to abdominal laparoscopy, arthros-
copy, spinal laparoscopy, etc.), a port for a scope is typically
made using a surgical trocar assembly. The trocar assembly
often includes a port, a sharp pointed element (trocar)
extending through and beyond the distal end of the port, and
at least in the case of abdominal laparoscopy, a valve on the
proximal portion of the port. Typically, a small incision is
made in the skin at a desired location in the patient. The
trocar assembly, with the trocar extending out of the port is
then forced through the incision, thereby widening the
incision and permitting the port to extend through the
incision, past any facie, and into the body (cavity). The
trocar is then withdrawn, leaving the port in place. In certain
circumstances, an insufflation element may be attached to
the trocar port in order to insufflate the surgical site. An
optical element may then be introduced through the trocar
port. Additional ports are then typically made so that addi-
tional laparoscopic instruments may be introduced into the
body.

[0006] Trocar assemblies are manufactured in different
sizes. Typical trocar port sizes include 5 mm, 10 mm and 12
mm (available from companies such as Taut and U.S.
Surgical), which are sized to permit variously sized laparo-
scopic instruments to be introduced therethrough including,
e.g., graspers, dissectors, staplers, scissors, suction/irriga-
tors, clamps, forceps, biopsy forceps, etc. While 5 mm trocar
ports are relatively small, in some circumstances where
internal working space is limited (e.g., children), it is
difficult to place multiple 5 mm ports in the limited area. In
addition, 5 mm trocar ports tend to limit movements of
instruments inside the abdominal cavity.
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[0007] Further, while laparoscopic surgery has reduced the
trauma associated with various surgical procedures and has
concomitantly reduced recovery time from these surgeries,
there always remains a desire in the art to further reduce the
trauma to the patient.

[0008] One area of trauma associated with laparoscopic
surgery identified by the inventor hereof as being susceptible
of reduction are the scars which result from the trocar ports
used. In many laparoscopic surgeries, three or more trocar
incisions are made. For example, in laparoscopic hernia
repair surgery, four trocar incisions are typically made, with
one incision for insufflating the abdomen and inserting the
optical device, two incisions for trocar ports for inserting
graspers therethrough, and a fourth port for passing a stapler
therethrough. Those skilled in the art and those who have
undergone surgical procedures recognize that even the 5 mm
trocar ports leave holes which must be stitched and which
result in scars.

[0009] A second area of trauma associated with laparo-
scopic surgery identified by the inventor hereof as being
susceptible of reduction relates to trauma resulting from the
manipulation (angling) of the trocar ports required in order
to conduct the surgery due to inexact placement. Angling of
the port can cause tearing at the incision periphery.

[0010] In order to overcome the trauma associated with
laparoscopic surgery, the parent application Ser. No. 11/420,
927 discloses a mimmally invasive surgical assembly
including a 2 mm needle and a retractor extending through
the needle. The needle retractor of the parent application has
the potential of eliminating or reducing the need for using
larger trocar ports in certain surgeries. Where the surgery
calls for retracting organs, multiple needle retractors can be
required. As with other endoscopic and laparoscopic instru-
ments available on the market, the needle retractor of the
parent application includes a shaft which may be attached to
an operating room table via a holder which holds the
assembly in place. To hold multiple instruments in place,
multiple holders are needed.

[0011] Those skilled in the art will appreciate that because
of the number of laparoscopic tools used in a laparoscopic
surgery, the maintenance of these tools at fixed locations
within a patient during surgery can be difficult. Thus, there
remains a need in the art to provide a convenient means for
securing these instruments in a fixed location relative to the
patient during surgery.

SUMMARY OF THE INVENTION

[0012] Tt is therefore an object of the invention to provide
a platform for assisting minimally invasive surgery which
remains in a fixed position relative to a patient being
operated on and which is capable of holding two or more
surgical instruments.

[0013] Tt is another object of the invention to provide a
platform having a plurality of arms for holding surgical
instruments in a fixed position relative to a patient.

[0014] Tt is a further object of the invention to provide a
medical assembly for holding a plurality of surgical instru-
ments during minimally invasive surgical procedures such
as endoscopic and laparoscopic surgery.

[0015] In accord with these objects, which will be dis-
cussed in detail below, a medical assembly according to the
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invention broadly includes a platform and a plurality of arms
or arm modules coupled to the platform each with a grasper
for holding a surgical instrument. The medical assembly is
particularly applicable for laparoscopic surgery although it
is not limited thereto.

[0016] The platform of the present invention preferably
includes structure for affixing the platform in position rela-
tive to a patient on an operating room table, and structure for
receiving the arms of the assembly. The structure for affixing
the platform in position can be, for example, a hole in the
platform which receives a structural support pole and a knob
or other mechanism for engaging the pole. In this manner,
the platform positioning can be adjusted in a desired manner.
The pole in turn is attached to a fixture (e.g. an operating
table or bed) in an operating room. With the platform affixed
to the pole, the location of the platform relative to the patient
is fixed. In one embodiment, the platform structures for
receiving the arms include rails or grooves onto which or
into which the arm modules can slide. In another embodi-
ment, the platform structure for receiving the arms of the
assembly is integral with the portion of the platform which
receives the support pole and includes two or more recep-
tacles which receive the arms or arm modules.

[0017] In a preferred embodiment, the arms are modules
having proximal ends which are coupled to the platform,
flexible middle portions, and distal ends onto which the
graspers are fixed. The arms preferably include a plurality of
arm segments coupled by ball and socket joints through
which a tightening element such as a cable extends. The
joints allow the surgeon to directionally adjust the shape and
position of each arm into a desired configuration. The cable
terminates on the platform end at a winch-type mechanism
which can be used to fix (tighten) the arm in its desired
configuration. On its distal end, the cable terminates by
being captured by the grasper.

[0018] The graspers are positioned at distal ends of respec-
tive arms. The graspers are used to hold surgical instru-
ments. Most preferably, each grasper has a proximal con-
nector to its associated arm, as well as handles, and distal
grasping elements. The proximal connector is adapted to
receive the end arm element and the cable and hold the cable
in tension. The arms are coupled to the proximal connector
and to the distal grasping elements. When squeezed together,
the handles cause the grasping elements to open, and when
released, the handles return to an at-rest position where the
grasping elements close. The grasping elements may take
any of various forms but are preferably jaw-type elements
which can grasp and securely hold a shaft of a laparoscopic
instrument. Different graspers may be provided to receive
different surgical instruments; e.g., instruments of different
shaft diameters.

[0019] Tt will be appreciated by those skilled in the art that
multiple surgical instruments are likely to be used at the
same time in conducting surgical procedures. The use of
multiple surgical instruments is particularly common in
laparoscopic surgical procedures. Indeed, it is likely that
multiple cutting, clamping, and retracting instruments may
be used together to simultaneously hold organs out of harms
way while making an incision into a targeted organ or tissue
structure. The assembly of the present invention is useful in
holding those instruments in place relative to the patient
while the surgeon is manipulating one of the instruments.
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[0020] Additional objects and advantages of the invention
will become apparent to those skilled in the art upon
reference to the detailed description taken in conjunction
with the provided figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 11is a partially transparent perspective view of
a medical assembly coupled to a medical pole according to
a first embodiment.

[0022] FIG. 2 is a perspective view of the medical assem-
bly of FIG. 1 holding surgical instruments which are extend-
ing into surgical ports.

[0023] FIG. 3 is a perspective, partially transparent view
of an arm module of FIG. 1.

[0024] FIG. 4 is a partially transparent side view of the
arm module of FIG. 3

[0025] FIG. 5 is a mostly cross-sectional view of the
proximal end of the arm module of FIG. 3.

[0026] FIG. 6 is a perspective view of a plurality of arm
segments of the arm module of FIG. 3 coupled by ball and
socket joints.

[0027] FIG. 7 is a front perspective view of the proximal
portion of the arm module.

[0028] FIG. 8 is a top view of FIG. 7.

[0029] FIG. 9is a top view of a medical assembly accord-
ing to a second embodiment of the invention.

[0030] FIG. 10 is a perspective view of the proximal end
of the assembly of FIG. 9.

[0031] FIG. 11 is a rear cross-sectional view illustrating a
rail and groove structure for coupling arm mounts of the
second embodiment;

[0032] FIG. 12 is a partial cross-sectional partial perspec-
tive view of the proximal arm portion of FIG. 9;

[0033] FIG. 13 is a partial cross-section partial perspective
view of a mating proximal arm portion for FIG. 12;

[0034] FIG. 14 is a perspective view of an arm segment of
the assembly of FIG. 9.

[0035] FIG. 15 is a cross-sectional view of two mated arm
segments of the assembly of FIG. 9.

[0036] FIG. 16 is a partially transparent view of the distal
end of the assembly of FIG. 9.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0037] The present invention is directed to a medical
assembly having a platform and a plurality of arms coupled
to the platform each with a grasper at its distal end for
holding a surgical instrument in a fixed position relative to
a patient.

[0038] Turning now to FIGS. 1-8, a medical assembly 10
is shown in a first embodiment having a platform 20, a
plurality of arms 30 (two shown) extending distally from the
platform 20, and graspers 40 located on the distal ends of the
arms 30. The platform 20 preferably includes structure for
affixing the platform in position relative to a patient on an
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operating room table, and structure for receiving the arms of
the assembly. In a preferred embodiment, the platform 20
preferably includes a central portion 21 which acts as a
nexus upon which other elements of the medical assembly
10 may be adjoined. Central portion 21 defines a first hole
22a and a second threaded hole 225. The first hole 224 is
designed to receive a support pole 90 which in turn is
coupled to a bracket 92 or other mechanism such as a clamp,
clasp, bolt, etc. for affixing the pole 60 to a fixture (e.g. an
operating table or bed—not shown) in an operating room.
Alternatively, an operating table or fixture can be modified
such that the pole 90 is inserted directly through a portion of
the fixture to provide the needed stability and support for the
central portion 21 of the platform 20. The second hole 225
is designed to receive a threaded knob 23 or other mecha-
nism for engaging the pole. More particularly, the hole 22a
is optimally sized so that when the pole 90 is inserted
through the hole 224, the platform 20 is slidably fixed along
a longitudinal axis defined by the length of the pole 90. The
knob 23 is then used to extend through hole 226 and fix the
platform 20 relative to the pole 90. When the knob 23 is
engaged, the platform 20 is fixed such that the platform
cannot move in either the longitudinal direction along the
length of the pole 90 or in a rotational manner around the
pole 90. In this manner, the platform positioning can be
adjusted in a desired manner with the location of the
platform relative to the patient being fixed.

[0039] As an alternative example and not by way of
limitation, the platform 20 may include protrusions and the
pole 90 may include grooves along its longitudinal axis such
that when the pole 90 is inserted into the hole 22, the
protrusions engage the grooves to prevent rotational motion
of the platform 20 about the pole 90. Similarly, any number
of male-female combinations may be used to engage the
pole 90 thus preventing motion along the direction defined
by the longitudinal axis of the pole 90. An example of such
a male-female combination includes peg and notch or hole
elements wherein the pole 90 contains a series of notches or
holes for engagement by a peg contained on the platform 20.
In another embodiment, the platform 20 itself may simply be
affixed to a fixed structure in the operating room without the
use of the pole 90.

[0040] As previously mentioned, the platform 20 also
includes structure for receiving the arms 30 of the assembly.
In a first embodiment discussed hereinafter with respect to
FIGS. 7 and 8, the platform structure for receiving the arms
30 comprises a rail and groove structure such that a housing
or mount 50 on the proximal portion of the arms can slide
into engagement with the platform. By providing platform
20 with one rail and one groove, and the housing of the
proximal portion of the arms with one rail and one groove,
a modular system is generated so that as many arms as
necessary can be added to the system. In a second embodi-
ment, the arm receiving structure comprises arm mount
receptacles which are integral with the central portion 21.
The receptacles include top doors or slots in their top walls
in order to receive the proximal portions of the arms, and a
slot in the front wall through which a cable of the arm (as
described hereinafter) can extend. Means are preferably
provided for holding the proximal portions of the arms in the
receptacles and can include one or more of the doors,
clamps, locks, friction fits, bolts, etc.
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[0041] Regardless of what mechanism is used to mount
the arms to the platform, the mechanical means of coupling
must be sufficiently strong such that the arm mounts 50 do
not move relative to the central portion 21, thereby provid-
ing a unitary body when the platform 20 is affixed to an
operating room structure.

[0042] In the first embodiment of the invention, the arms
30 are modules having proximal ends which are coupled to
the platform 20, flexible middle portions, and distal ends
onto which the graspers 40 are fixed. More particularly, and
as seen best in FIGS. 7 and 8, the proximal end of arms 30
comprises a modular mount 50 which can be affixed to the
platform 20 and/or to one another using male-female cou-
pling elements. In FIGS. 7 and 8 the arm mounts 50 are
shown having rails 56 protruding outward from one side
wall and grooves or slots 57 formed in the other side wall.
The rails 56 are sized to mate snugly with the slots. In this
manner, the platform 20 of the medical assembly 10 can be
extended to include three or more arm mounts 50 for the
placement of the arms 30 as needed by the physician
depending on the number or arms 30 needed for a particular
procedure. The arm mounts 50 may alternatively be con-
nected by other forms of male-female connectors as envi-
sioned by one of ordinary skill in the art. Although different
numbers of arm mounts may be laterally attached to the
platform 20, the medical assembly 10 preferably includes
between two and six arm mounts 50.

[0043] The proximal portion of the arms internal to the
arm mounts 50 is seen best with reference to FIG. 5 where
the proximal end of each arm 20 is shown to include a cable
tensioning and release winch-type mechanism 51. The cable
tensioning and release winch mechanism 51 includes a
winch 53 having a handle 52, a cable connector 54 which
receives the proximal end of a cable 42 of the arm 30, an
engagement/locking tooth 55, an axle 56, a braking rack 57,
and a brake release 61. The brake release 61 is coupled to the
mount 50 and spring loaded to a braking position by spring
59 which is coupled to the mount 50. The winch 51 is further
stabilized in the mount 50 by stabilizer 64. As will be
appreciated by those skilled in the art, when the handle 52
of the winch mechanism 51 is pulled (rotated) down, the
winch wheel 53 rotates counterclockwise about axle 55 and
the cable connector 54 pulls the cable 42 proximally. At the
same time, locking tooth 56 moves past one or more teeth of
the braking rack, and due to spring 59, the tooth and the
braking rack prevent the winch wheel 53 from rotation. If it
is desired to release the cable, an extension 63 of the rack is
pushed counter to spring 59, thereby moving the rack 57 out
of engagement with the locking tooth 56, and permitting
rotation of the handle 52 in a clockwise direction.

[0044] As seen best in FIGS. 3 and 4, the flexible middle
portion of arms 30 comprises a plurality of hollow arm
segments or links 66 which are coupled by ball and socket
joints 58 through which a tightening element such as the
cable 42 extends. The joints allow the surgeon to direction-
ally adjust the shape and position of each arm into a desired
configuration (see e.g., FIG. 6), and are preferably rough-
ened so that they maintain their configuration when set and
fixed. The cable 42 is used to fix (tighten) the arm in its
desired configuration. Thus, on its proximal end, the cable
42 extends through the mount 50 and is connected to the
winch at winch connector 54.
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[0045] More particularly, the arm segments or links 66 are
preferably formed of a plastic material. The length of each
arm may be controlled by the number of links 66 utilized. In
addition, the configuration of each arm 30 can be changed
via use of the ball and socket joints 58 which are preferably
formed of a metal or other material which is harder than the
links 66. Thus as seen in FIG. 6, the ball and socket joints
58 of the arm 30 allow rotational freedom of movement
between each link 66 thereby creating multiple angled joints
and permitting the arms 30 to assume a variety of geometri-
cal configurations as needed by the surgeon during an
operation. This rotational freedom of movement between the
links 66 allow the arms 30 to be directionally adjustable into
optimum positions desired by the operating physician. The
physician may form a plurality of geometric configurations
with the arms 30 such as e.g., arches, multi-pivoted exten-
sions. The ball and socket joints 58 preferable have rough-
ened surfaces so that strong frictional forces can maintain
adjacent links 66 in positions fixed by the physician when
tension is applied to the cable 42 via use of handle 52.

[0046] On its distal end, each arm 30 of the medical
assembly 10 terminates at a grasper 40. More particularly,
the grasper 40 is joined to a distal end of each arm 30 at a
ball and socket joint 58 while the distal end of the cable 42
of the arm 30 terminates at a ball 71 which is captured by the
grasper 40 as described in more detail hereinafter. Surround-
ing the cable just proximal of the ball is a spring 44 which
is also captured by the grasper. By extending throughout the
entire length of the arm 30, the cable 42 can provide
compressive tension to the arm 30 which assists in the
retention of the head 40 to the arm 30. As the links 34 of the
arm 30 are rotated about adjoining ball and socket joints, the
tension on the spring 44 increases due to the resulting
increased tension of the cable 42.

[0047] In the embodiment seen in FIGS. 1-4, the grasper
40 is formed as a one-piece, molded resilient plastic unit that
is attached to the end of the arm 30 and will fit around and
grasp a surgical instrument 80. More particularly, each
grasper has a proximal connector portion 72 which is
coupled to its associated arm 30, as well as handles 74, and
distal grasping elements 76. The proximal connector 72
defines a concave receptor 77 which is adapted to receive a
ball of a socket joint 58. It also defines a chamber 78 which
is adapted to receive and trap the ball 71 at the end of the
cable 42 and the spring 44 surrounding the cable 42. By
receiving the socket joint 58 and by receiving and trapping
the ball 71 of the cable 42, the distal grasper 40 is coupled
to the arm 30. The handles 74 are coupled to the body of the
grasper 40 distal of the proximal connector portion 72 and
proximal of the grasping elements 76. The handles extend
outward and backward (proximally) much like pliers
handles. Because the handles 74 are integral with the grasp-
ing elements 76, when the handles are squeezed together the
handles 74 cause the grasping elements 76 to open relative
to each other, and when released, the handles 74 return to an
at-rest position as the grasping elements 76 close. The
grasping elements may take any of various forms but are
preferably jaw-type elements each with an arced surface 79
which can grasp and securely hold a shaft of a laparoscopic
instrument or port. Different graspers may be provided to
receive different surgical instruments or ports; e.g., instru-
ments or ports of different shaft diameters. Preferably, in an
at-rest position, the arced surfaces 79 help define a circle of
a diameter smaller than the diameter of the instrument or
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port which is to be held. Thus, as seen in FIG. 2, the graspers
40 of the assemblies 10 are grasping an outer needle port 80
through which surgical instruments extend.

[0048] A second embodiment of the invention is seen in
FIGS. 9-16 where medical assembly 110 is shown having a
platform 120 and arms 130 with graspers 140 located on the
distal ends of the arms 130. The platform 120 preferably
includes structure for affixing the platform in position rela-
tive to a patient on an operating room table, and structure for
receiving the arms of the assembly. In a preferred embodi-
ment, the platform 120 preferably includes a central portion
121 which acts as a nexus upon which other elements of the
medical assembly 10 may be adjoined. Central portion 121
defines a first hole 122a and a second threaded hole 1225.
The first hole 1224 is designed to receive a support pole
(note shown). The second hole 1225 is designed to receive
a threaded knob 123 or other mechanism for engaging the
pole. More particularly, the hole 1224 is optimally sized so
that when the pole is inserted through the hole 122a, the
platform 120 is slidably fixed along a longitudinal axis
defined by the length of the pole. The knob 123 is then used
to extend through hole 1225 and fix the platform 120 relative
to the pole. When the knob 123 is engaged, the platform 120
is fixed such that the platform cannot move in either the
longitudinal direction along the length of the pole or in a
rotational manner around the pole. In this manner, the
platform positioning can be adjusted in a desired manner

with the location of the platform relative to the patient being
fixed.

[0049] The platform 120 also includes structure for receiv-
ing the arms 130 of the assembly. More particularly a
platform structure for receiving the arms 130 comprises a
rail and groove structure such that a housing or mount 150
on the proximal portion of the arms can slide into engage-
ment with the platform. By providing platform 120 with one
rail 156 and one groove 157, and the housing 150 of the
proximal portion of the arms with one rail and one groove,
a modular system is generated so that as many arms as
necessary can be added to the system as suggested by FIG.
11.

[0050] In the second embodiment of the invention, the
arms 130 are modules having proximal ends which are
coupled to the platform 120, flexible middle portions, and
distal ends onto which the graspers 140 are fixed. More
particularly, and as seen best in FIGS. 10 and 11, the
proximal end of arms 130 comprises a modular mount 150
which can be affixed to the platform 120 and/or to one
another using male-female coupling elements. In FIGS. 10
and 11 the arm mounts 150 are shown having rails 156
protruding outward from one side wall (mount portion 1504)
and grooves or slots 157 formed in the other side wall
(mount portion 1505). The rails 156 are sized to mate snugly
with the slots. In this manner, the platform 120 of the
medical assembly 110 can be extended to include three or
more arm mounts 150 for the placement of the arms 130 as
needed by the physician depending on the number of arms
130 needed for a particular procedure. The arm mounts 150
may alternatively be connected by other forms of male-
female connectors as envisioned by one of ordinary skill in
the art. Although different numbers of arm mounts may be
laterally attached to the platform 120, the medical assembly
110 preferably includes between two and six arm mounts
150.



US 2007/0277815 Al

[0051] The proximal portion of the arms internal to the
arm mounts 150 is seen best with reference to FIGS. 12 and
13 where the proximal end of each arm 120 is shown to
include a cable tensioning and release mechanism 151. More
particularly, as seen in FIG. 12, the proximal end of the cable
142 is captured by a block 154 which includes a longitudinal
slot 154a for the cable and a vertical slot 1545 for capturing
a disk (not shown) which is fixed to the cable 142. The block
154 cannot rotate because it is captured in compartment 155.
However, the block 154 is coupled to a first cylinder 156
which has a proximal end having external threads (not
shown). The first cylinder 156 mates with a second cylinder
157 having internal threads (not shown). The second cylin-
der 157 is coupled to knob 153 which extends through the
rear wall of the arm mount 150. The second cylinder 157
cannot move axially because it is trapped in a compartment
158. Rotation of knob 153 causes rotation of the second
cylinder 157 which causes linear translation of the first
cylinder 156 and the block 154, thereby causing the cable
142 to translate linearly.

[0052] The compartments 155 and 158 in which block 154
and second cylinder 157 are respectively captured are
formed by the coupling of mount portions 150a and 1505.
Thus, as seen in FIG. 12, mount portion 150a includes a
plurality of lugs 159a (twelve shown) while as seen in FIG.
13, mount portion 1505 includes a plurality of lug receivers
1595 (twelve shown). Also, as seen in FIG. 13, coupled to
the front of the mount 150 is a ball-type joint 168.

[0053] As previously indicated, the flexible middle portion
of arms 130 a plurality of hollow arm segments or links 166
which are coupled by joints 168 through which a tightening
element such as cable 142 extends. The length of each arm
may be controlled by the number of links 166 utilized. The
joints 168 allow the surgeon to directionally adjust the shape
and position of each arm into a desired configuration. More
particularly, the joints 168 of the arm 130 allow rotational
freedom of movement between each link 166 thereby cre-
ating multiple angled joints and permitting the arms 130 to
assume a variety of geometrical configurations as needed by
the surgeon during an operation. The cable 142 is used to fix
(tighten) the arm in its desired configuration.

[0054] As seen in FIGS. 14 and 15, each link 166 defines
a partial-spherical concavity 171 or socket on one end, a
hollow passageway 173, and a stepped distal chamber 175
through which the cable 142 (FIGS. 12 and 16) can extend.
The outer configuration of the links 166 are shown are
generally hour-glass in shape. However, other shapes could
be utilized. The chamber 175 receives a clip 177 which
presents a rounded outer surface 179, and which is affixed in
the chamber 175. The rounded outer surface 179 continues
a surface 181 of the distal portion of the link 166 so that
together, surfaces 179 and 181 function as a ball-type joint
168. Preferably, the clip 177 is formed from a metal, alloy,
or hardened polymer-based material, and the rounded outer
surface 179 of the clip 177 is roughened. Preferably, the link
166 is made from a plastic or softer material than the clip
177. With the provided arrangement, the ball-type joint 168
of one link 166 is received in the socket 171 of a next link
(as shown in FIG. 15), and rotational freedom of movement
is permitted. The extent of rotational freedom is limited by
a stop in the form of a ledge 183 on the link. Because the clip
177 is roughened, when one link is manipulated relative to
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another, the clip of a link tends to dig into the concavity
surface of the adjacent link 166 and take a fix.

[0055] Returning to FIG. 13, it will be appreciated that the
ball-type joint 168 provided on the distal end of the mount
150 is preferably substantially identical to the joint 168
shown and described in FIGS. 14 and 15.

[0056] Turning now to FIG. 16, the grasper 140 is formed
as a one-piece, molded resilient plastic unit that is attached
to the end of the arm 130 and will fit around and grasp a
surgical instrument. More particularly, each grasper has a
proximal connector portion 184 which is coupled to its
associated arm 130, as well as handles 185, and distal
grasping elements 186. The proximal connector 184 defines
a concave receptor or socket 187 which is adapted to receive
a ball of a socket joint 168. It also defines a chamber 188
which is adapted to receive and trap the ball 189 at the end
of the cable 142 and the spring 190 surrounding the cable
142. By receiving the socket joint 168 and by receiving and
trapping the ball 189 of the cable 142, the distal grasper 140
is coupled to the arm 130. The handles 185 are coupled to
the body of the grasper 140 distal of the proximal connector
portion 184 and proximal of the grasping elements 186. The
handles extend outward and backward (proximally) much
like pliers handles. Because the handles 185 are integral with
the grasping elements 186, when the handles are squeezed
together the handles 185 cause the grasping elements 186 to
open relative to each other, and when released, the handles
185 return to an at-rest position as the grasping elements 186
close. The grasping elements may take any of various forms
but are preferably jaw-type elements each with a serrated
arced surface 191 which can grasp and securely hold a shaft
of a laparoscopic instrument or port. Different graspers may
be provided to receive different surgical instruments or
ports; e.g., instruments or ports of different shaft diameters.

[0057] In use, prior or during surgery, it is desirable to
locate assembly 110 on a surgical fixture such as a operating
room table pole by sliding platform 120 over the pole and
fixing the location of the platform 120 relative to the pole
using knob 123. Prior to fixing platform 120 relative to the
pole, or thereafter, one or more arms 130 are attached to the
platform 120 using the rail and slot mechanisms 156, 157. If
more arms 130 are required for the surgery, prior to fixing
the platform 120 relative to the pole, or at any time, arms 130
may be attached to other arms using the rail and slot
mechanisms. When it is desired to fix the location of a
medical instrument relative to a patient, an arm 130 having
a distal grasper 140 is manipulated by the surgeon to a
desired position, and the graspers 140 are manipulated to
cause the grasper to grasp the medical instrument or port
through which the medical instrument extends. Prior to
manipulating the grasper or thereafter, the arm 130 is fixed
in place by tightening knob 153 and thereby providing
tension on cable 142. The tension on the cable, in turn,
causes the links 166 to fix relative to each other with the
ball-type joints 168 in the partial spherical concavities 171
of adjacent links. This procedure can be utilized with respect
to as many instruments and arms 130 that are utilized. If it
is desired to change the position of any grasper 140, the
tension of the associated cable can be released by rotating
the associated knob in an opposite direction, moving the
associated arm 130 and grasper 140 to a desired position,
and then retightening the associated knob 153 to fix the arm
130 in place.
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[0058] There have been described and illustrated herein
several embodiments of a medical assembly and methods for
the use thereof. While particular embodiments of the inven-
tion have been described, it is not intended that the invention
be limited thereto, as it is intended that the invention be as
broad in scope as the art will allow and that the specification
be read likewise. Thus, while particular arrangements have
been shown and described for coupling a platform to an
operating room fixture, it will be appreciated by those skilled
in the art that other arrangements could be utilized. Like-
wise, while particular arrangements have been shown and
described for coupling arms to the platform and/or to each
other, it will be appreciated by those skilled in the art that
other mechanisms could be utilized including but not limited
to snaps and snap receivers, screws or bolts, loops and
hooks, etc. Further, while particular mechanisms have been
described which provide flexible arms which can be manipu-
lated into a desired form (e.g., a tortuous path or otherwise),
it will be appreciated that other mechanisms can be utilized.
Thus, for example, a pliable coil such as used for certain
lamps could be utilized in lieu of the ball and socket link
arrangement described. Also, while arms of the same length
are shown for two different embodiments, it will be appre-
ciated that arms of different lengths could be utilized.
Further yet, while a one-piece grasper was described for
grasping a shaft of a medical instrument or port, it will be
appreciated that the grasper could be made from multiple
pieces and could assume various arrangements. It will
therefore be appreciated by those skilled in the art that yet
other modifications could be made to the provided invention
without deviating from its spirit and scope as claimed.

What is claimed is:

1. A medical assembly for use in conjunction with a
fixture for holding medical devices extending into a patient
in a fixed position relative to a patient, comprising:

a) a platform having coupling means for coupling to the
fixture; and

b) a plurality of flexible arms coupled to said platform,
said arms each capable of being fixed in a tortuous path
and each having a distal grasping means for grasping
the respective medical devices.

2. The medical assembly according to claim 1, wherein:

the fixture is a pole, and

said platform defines a central hole for receiving the pole.
3. The medical assembly according to claim 2, further
comprising:

a knob extending through a second hole in said platform
orthogonal to said central hole, said knob for fixing said
platform relative to the pole.

4. The medical assembly according to claim 1, wherein:

each arm comprises a plurality of links.
5. The medical assembly according to claim 4, wherein:

each of said plurality of links includes a socket, and

each arm comprises a plurality of ball-type joints which
engage a respective link socket.
6. The medical assembly according to claim 1, wherein:

each arm includes a tension cable.
7. The medical assembly according to claim 6, wherein:

each arm includes means for tightening and loosening
said cable.
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8. The medical assembly according to claim 6, wherein:

said means for tightening and loosening comprises a
winch mechanism which is coupled to a proximal end
of said cable and which rotates to cause translational
movement of said cable.

9. The medical assembly according to claim 6, wherein:

said means for tightening and loosening comprises a knob
and threaded means coupled to said knob and to said
cable, said threaded means for translating rotation of
said knob into translational movement of said cable.

10. The medical assembly according to claim 1, wherein:

each said grasping means includes handles, opposed
grasping elements coupled to said handles, and a proxi-
mal connector which is coupled to a respective arm.

11. A medical assembly according to claim 10, wherein:

said grasping clamp is a one piece molded unit.
12. The medical assembly according to claim 10, wherein:

each said arm includes a cable, and

said proximal connector defines a socket which receives
said arm and a chamber which captures a distal end of
said cable.

13. The medical assembly according to claim 12, further

comprising:

a spring around said distal end of said cable and captured
in said chamber.

14. The medical assembly according to claim 1, wherein:

said platform includes respective first attachment means
for coupling to each of said arms, and each of said arms
includes a second attachment means for coupling to
said platform.

15. The medical assembly according to claim 14, wherein:

said respective first attachment means comprises a first
rail and a first slot, and said second attachment means
includes a second rail and a second slot, said first rail
coupling to said second slot, and said second rail
coupling to said first slot.

16. A method for holding a plurality of medical devices
extending into a patient in fixed positions relative to a
patient, utilizing a medical assembly having a platform and
a plurality of flexible arms coupled to said platform, said
arms each capable of being fixed in a tortuous path and each
having a distal grasping means for grasping the respective
medical devices, said method comprising:

a) fixing the platform to an operating room fixture;
b) manipulating the arms to desired position;

¢) manipulating the graspers in order to grasp the respec-
tive medical devices.
17. The method according to claim 16, further compris-
ing:
coupling the arms to the platform prior to said manipu-
lating the arms.
18. The method according to claim 16, further compris-
ing:
coupling at least one additional arm to one of said
plurality of flexible arms.
19. The method according to claim 16, further compris-
ing:
after said manipulating the arms, fixing the arms in the
desired position by applying tension to the arms.
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