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Description

Field of the Invention

[0001] The present invention relates, in general, to handheld surgical instruments and, more particularly, to a new
and useful handheld surgical cutting instrument having scissor blade members formed with two arcs of curvature.

Background of the Invention

[0002] Hand held surgical instruments are well known in the surgical community and have been used for centuries.
Many of these instruments have been used for grasping, dissecting, cutting, ligating, or fastening objects to the body.
Of interest are hand held surgical cutting instruments such as scissors that are used to cut tissue during a surgical
procedure. Scissors are well known in the art and generally consist of a pair of blade members having inner opposed
cutting edges that are co-operably connected about a common pivot member. Of special interest are hand held surgical
cutting instruments that are adapted to operate laparoscopically, that is, in a minimally invasive surgical procedure
wherein the surgery is performed through a small number of small diameter surgical access ports rather than through
a large opening or incision within the patient.

[0003] In a typical laparoscopic surgery, the abdominal cavity is insufflated with an inert gas and surgical access ports
are inserted into the patient. Laparoscopic scissors are inserted into the access ports and the surgical procedure is
performed through these access ports. Laparoscopic surgery is sometimes referred to as "keyhole surgery" wherein the
access ports are the "keyholes" through which the surgery is performed. As a consequence of the access port ("keyhole")
size, laparoscopic scissors are characterized by a pair of scissor-like handles, a small diameter elongated shaft that
forms a gas tight seal with the access port, and a small scissors end effector that is operatively coupled with at least
one of the handles. Many laparoscopic scissors are curved to provide better visibility during laparoscopic surgery and
to provide an improved angle of attack for electrocautery.

[0004] Laparoscopic scissors instruments are frequently provided with an electrocautery pin that can be operatively
coupled to a RF electrosurgical generator by a connector cable. The RF generator provides both a cutting and a coag-
ulating RF waveform that can be applied to tissue with either the cutting edges of the blades (to reduce bleeders during
cutting) or with the outside of the flat faces of the curved scissors blades during spot coagulation. As mentioned above,
the angle of attack of the curved scissors blades provides a definite benefit over conventional straight scissors blades
when performing spot coagulation.

[0005] Surgical scissors instruments face an exceptionally daunting task as they must provide a good clean cut in a
wide variety of tissue types that can range from a "soft" tissue such as liver tissue, to a tough resilient tissue such as
peritoneum or ligaments. During open and laparoscopic surgery, it is important to provide surgeons with scissors instru-
ments that continuously provide good cutting action throughout the surgical procedure, and that the cutting action does
not deteriorate with use. Instruments that do not exhibit good cutting action generally produce partial cuts. The portion
of the tissue that is not cut is generally pinched between the blades and can become crushed or damaged. The portion
of uncut tissue is frequently referred to as a "tissue tag".

[0006] Two factors affect the cutting ability of a surgical scissors instrument -- the sharpness of the cutting edges of
the blade members and the ability to preload or bias the cutting edges of the blade members together. When the cutting
edges are biased together, they produce a single moving point of cutting edge contact as the blades close. Like a dull
knife, dull blade members have difficulty cutting tissue and frequently produce a partial cut. Even when the dull blade
members are adequately biased together during the cutting stroke, the dull blade members can pinch or wedge uncut
tissue between the blade members and splay or spread the blade member tips apart. Producing sharp scissors blades
is well known in the art and future discussions will be limited to biasing the cutting edges together.

[0007] When the cutting edges of the blade members are not adequately biased together, the scissors blades easily
splay or spread apart. When this happens, the moving point of contact between the cutting edges of the scissors blades
is broken and the surgical scissors instrument may not cut. Holding the blade members together is well known in the art
and has generally been addressed in the following three general ways: a) camming the blade members, b) forming the
blade members with a longitudinal bow or bend, and c) holding or biasing the blades tightly together at the pivot member.
These methods have been used singly and in combination.

[0008] Camming the blade members generally involves the addition of a cam surface proximal to the pivot member
and on the inside surface of each blade member. The pivot member holds the blade members together and as the blade
members close, the cam surfaces bias the portions of the blade members proximal to the pivot member apart and the
portions of the blade members distal to the pivot member together. Thus, the proximal cam surfaces effectively bias the
distal cutting edges of the blade members together to produce a single moving point of blade contact. Camming the
blade members together is well known in conventional scissors art and was described by M. Parker et al. in U.S. Patent
No. 1,956,588. Parker et al. teaches the use of a pivot pin to hold the blade members together.
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[0009] Whereas the cams used in the conventional scissors described by Parker et al. were indeed revolutionary,
they were costly. William Hembling in his U.S. Patent No. 4,420,884 described forming the blade members by progres-
sively stamping sheet metal to produce a control cam proximal to the pivot member to bias the cutting edges together,
and an arcuate blade cross section to produce the effect of hollow grinding. Hembling’s invention described camming
the blade members together in the manner of M. Parker et al. but at a much lower cost. The blade members were held
together in the manner of Parker et al.

[0010] Although the use of cams to bias conventional non-surgical scissors together was historically well known, the
use of cams in laparoscopic surgery was not. Charles Slater in his U.S. Patent No. 5,320,636 describes the use of cams
proximal to the pivot member to bias the distal cutting edges together. Slater also discloses progressive biasing wherein
the greatest bias force is applied when the blade members are open and progressively less bias is applied as the blade
members close.

[0011] Whereas camming the cutting edges of the blade members together did indeed provide a distal bias force on
the cutting edges of the blade members, it was still possible to splay the distal ends of the blade members. This was
especially noticeable on long blades formed from a thin material such as sheet metal. What was needed was a different
method of biasing the blade members together that was more resistant to splaying and, if desired, used in combination
with the cams described previously. Such a method is the application of a longitudinal bow or bend to at least one of
the blade members. The longitudinal bend is applied to the blade distal to the pivot member and has little or no effect
on biasing the proximal portion of the cutting edges together when the blade members are open. As the blade members
are closed, the longitudinal bends generally bring a central and a distal portion of the cutting edges into contact. As the
blades are closed, the bias force increases and rises to a maximum when the blades are fully closed. This effect is
especially useful for long thin blades where as the blades are closed, the increasing bias force helps counteract the
increasing deflection caused by the distally moving point of cutting edge contact. The blade members can be overbent,
a term that is used to describe when the tip of one blade member is bent over or beyond the outside of the tip of the
other blade member. A pair of blades that are overbent will produce a higher bias force than a pair of blade members
that are not overbent. The lateral bending of the blade members is taught in the previously described U.S. Patent
5,320,636 by Slater. Hembling teaches overbent conventional scissors blade members in the previously described U.S.
Patent 4,420,884.

[0012] As described above, biasing the blades tightly together at the pivot member is the third method of holding the
blade members together and this can have a definite effect on the cutting abilities of the proximal portions of the blade
members. Holding the scissors members tightly together at the pivot is often accomplished by using a portion of the
pivot member to bias the blades together. The pivot member is frequently a fastener such as a pin, arivet, or a shoulder
screw that can bias the cutting edges of the blades together. If the fastener does not adequately bias the blades together
initially, or loosens during operation, the scissors blades will not have good cutting action. A rivet as a fastening and
pivot means for a garden shear was described in U.S. Patent No. 3,562,908 by E.A. Rogers.

[0013] As mentioned above, laparoscopic scissors instruments frequently have curved blade members to enhance
visibility of the blade members through a laparoscope and to provide a surface for spot coagulation. Without the curved
blade members, it can be very difficult to identify the cutting location during laparoscopic surgery. U.S. Patent No.
5,478,347 was issued to Aryani describing a pair of curved blade members 110 and 120. The prior art blade members
110,120 are shown in FIG. 4 and are described as being crescent in shape and preferably having a different radii of
curvature R110, R120 respectively for blade members 110,120 relative to the pivot point. When the blade members are
assembled, the center of the radius of curvature C110 of blade member 110 is offset from a center of the radius of
curvature C120 by a predetermined distance such that the blade members 110,120 contact each other during opening
and closing. This is said to enhance the shearing effect of the scissors and to reduce the incidences of the blades
splaying during cutting.

[0014] The single radius of curvature described in Aryani did not directly address the need to enhance the biasing of
the proximal portion of the cutting edges together as the jaw members close. What is needed is a pair of opposed blade
members having a pair of proximal arcs of curvature and a pair of distal arcs of curvature, each pair of arcs of curvature
providing a biasing force best suited for cutting with that portion of the cutting edges of the blade members.

[0015] Laparoscopic surgical scissors having the features set out in the preamble of claim 1, appended hereto are
described to US 5478 347.

Summary of the Invention

[0016] The present invention is a laparoscopic surgical scissors having a handle body assembly and an actuation
member moveable toward and away from the handle body assembly as defined in claim 1.

[0017] An elongated shaft defines a shaft longitudinal axis and has a proximal end and a distal end. The elongated
shaft is connected to the handle body assembly at the proximal end of the shaft.

[0018] A pair of cutting blades having a first blade member and a second blade member are co-operably connected
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about a common pivot member adjacent to the distal end of said elongated shaft. The common pivot member defines
a common pivot axis perpendicular to said elongated shaft. The first blade member has a first cutting edge and the
second blade member has a second cutting edge facing the first cutting edge. The blade members have a single point
of blade contact translating proximally and distally as the blade members open and close in response to movement of
the actuation member away from and toward the handle body assembly. Each of the blade members define a curvature
along the shaft longitudinal axis and each of the curvatures have a proximal end and a distal end.

[0019] The curvature of the blade members is defined by a proximal arc of curvature and a distal arc of curvature.
The proximal arc of the first blade member has a first radius of curvature and the distal arc of the first blade member
has a second radius of curvature. The proximal arc of the second blade member has a third radius of curvature and the
distal arc of the second blade member has a fourth radius of curvature. Each of the radii of curvature is taken through
a common centerline parallel to the common pivot axis, and each of the radii of curvature being different from each other.
[0020] Significantly, the novel laparoscopic surgical scissors for cutting tissue during a surgical procedure provides
the surgeon with a pair of scissor blade members that provide enhanced cutting. That is, the novel scissors blade
members are defined by a pair of proximal arcs of curvature and a pair of distal arcs of curvature. Each pair of arcs of
curvature bias the cutting edges together with a biasing force that is best suited for cutting with that portion of the blade
members. As the blade members close, a single moving point of contact is maintained between the cutting edges --
along with a changing bias force. Consequently, the surgeon is provided with good cutting action with the proximal
portions of the blade members, with the distal portions of the blade members, and all points in between.

[0021] The proximal and distal arcs of curvature of the laparoscopic scissors instrument of this invention are formed
such that they provide an even feel throughout the entire cutting range. The proximal arcs of curvature are overbent to
prevent splaying of the tips of the blades as they cut. The proximal and distal portions of the blade members meet at
the point of blade tangency to provide a smooth cutting transition from proximal arcs of curvature to the distal arcs of
curvature. Additionally, the curved blades provide enhanced visibility of the blade members in alaparoscopic environment.
[0022] Furthermore, connection of the laparoscopic scissors instrument of the preferred invention to a RF generator
provides the user with the ability to apply RF energy to tissue with the blade members. During the cutting stroke, the
application of RF energy from the cutting edges of the blade members cauterizes the adjacent tissue. This type of
electrocautery staunches potential bleeders and provides bloodless cuts. In the event of a bleeder, the curved shape of
the blade members is especially useful for spot coagulation.

[0023] The various features of novelty which characterize the invention are pointed out with particularity in the claims
annexed to and forming a part of the disclosure. For a better understanding of the invention, reference is made to the
accompanying drawings and descriptive matter in which the preferred embodiments of the invention are illustrated.

Brief Description of the Drawings

[0024] The novel features of the invention are set forth with particularity in the appended claims. The invention itself,
however, both as to organization and methods of operation, together with further objects and advantages thereof, may
best be understood by reference to the following description, taken in conjunction with the accompanying drawings in
which:

FIG. 1 is an isometric view of the preferred handheld surgical scissors instrument of this invention having scissor
blade members formed with two arcs of curvature;

FIG. 2 is an isometric view of the end effector of the surgical scissors instrument of FIG. 1;

FIG. 3 is an exploded isometric view showing all of the elements of the end effector illustrated in FIG. 2 in exploded
form;

FIG. 4 is a top view of a pair of prior art scissor blades showing the geometry used to describe the scissors blades;

FIG. 5 is a top view of a pair of scissor blades of the preferred handheld surgical scissors instrument of FIG. 1
showing the geometry used to describe the scissors blades;

FIG. 6 a side view of the end effector of the preferred handheld surgical scissors instrument of FIG. 1 with a portion
of a clevis removed to show the positions of the elements of the end effector when the scissors blades are open;

FIG. 7 is a bottom view of the end effector of the preferred handheld surgical scissors instrument of FIG. 1 showing
the different arcs of curvature of the scissors blades when the scissors blades are open;
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FIG. 8 a side view of the end effector of the preferred handheld surgical scissors instrument of FIG. 1 with a portion
of a clevis removed to show the positions of the elements of the end effector when the scissors blades are partially

closed;

FIG. 9 is a bottom view of the end effector of the preferred handheld surgical scissors instrument of FIG. 1 showing
the different arcs of curvature of the scissors blades when the scissors blades are partially closed;

FIG. 10 a side view of the end effector of the preferred handheld surgical scissors instrument of FIG. 1 with a portion
of a clevis removed to show the positions of the elements of the end effector when the scissors blades are fully closed;

FIG. 11 is a bottom view of the end effector of the preferred handheld surgical scissors instrument of FIG. 1 showing
the different arcs of curvature of the scissors blades when the scissors blades are fully closed; and

FIG. 12 is a partially sectioned bottom view of the end effector of the preferred handheld surgical scissors instrument
of FIG. 1 showing the points of contact of the scissors blades and clevis when the scissors blades are fully closed;

Detailed Description of the Invention

[0025] The preferred embodiment of the present invention is a hand held surgical scissors instrument for cutting tissue
during alaparoscopic surgical procedure. In particular, the presentinvention is a laparoscopic surgical scissors instrument
having scissor blade members formed with two arcs of curvature. The scissors blade members are formed from a pair
of proximal arcs of curvature and a pair of distal arcs of curvature. These arcs of curvature bias the cutting edges of the
blade members together at a single point of moving contact with a biasing force that is best suited for cutting with that
portion of the blade members. The surgical scissors instrument 30 of the preferred invention is shown in FIGS. 1-23 and
FIGS 5-12.

[0026] FIG. 1shows anisometric view of the surgical scissors instrument 30 of the preferred invention. The laparoscopic
scissors instrument has a proximal handle body assembly 40 for the surgeon to grasp, an elongated shaft assembly 50
rotatably connected to the handle body assembly 40, and an end effector 70 attached to the distal end of the elongated
shaft assembly 50. It is an object of the invention to provide a universal surgical instrument that can be assembled with
a wide variety of end effectors of different sizes, shapes and uses. The handle body assembly 40 is ergonomic in design
having an arcuate finger hook 41 for the little finger, a finger loop 42 for the two center fingers, and a finger rest 43 for
the index finger. A moveable actuation member 44 has an actuation loop 45 for the thumb and is operably connected
to the end effector 70. Movement of the actuation member 44 towards and away from the finger loop 42 closes and
opens the end effector 70. A single pair of scissors blades, first and second blade members 80 and 90 will be used
throughout the description below. The elongated shaft assembly 50 is fixably and rotatably attached within a distal end
of the handle body assembly 40. A rotation knob 51 is provided to rotate the elongated shaft assembly 50 and the first
and second blade members 80 and 90. A cautery pin 46 extends from the handle body assembly 40 and is electrically
connectable to a RF generator (not shown).

[0027] FIG. 2 shows a partial isometric view of the distal end of the end effector 70 of the surgical scissors instrument
30 (FIG. 1). First and second blade members 80 and 90 of the preferred invention are shown partially opened and
mounted within a clevis 55. A first cutting edge 81 and a second cutting edge 91 are opposedly located on the inside of
first and second blade members 80 and 90. First and second blade members 80 and 90 rotate or pivot about a pivot
member 71 that is perpendicular to a longitudinal axis of the surgical scissors instrument 30. The pivot member 71
extends through a first fork member 56 and a second fork member 58 of the clevis 55. The first fork member 56 and a
second fork member 58 extend from a distal end of an elongated shaft 52 that is rotatably attached to the handle body
assembly 40 (FIG. 1). An actuation rod 53 is coaxialy located and moveable within elongated shaft 52 and is operably
connected to a pair of links 75 of the end effector 70. The links 75 operably connect the actuation rod 53 to the blade
members 80 and 90 such that distal and proximal motion of the actuation rod 53 open and close the blade members 80
and 90. Insulation material 65 is applied over the elongated shaft 52 to protect the surgeon and the patient during the
use of electrocautery (shown partially removed for clarity).

[0028] FIG. 3 is an isometric view showing all of the components of FIG. 2 in exploded form. The individual elements
will now be described along with their assembly. The backbone of the elongated shaft assembly 50 is an elongated shaft
52 formed from a thin sheet of surgical grade metal. The elongated shaft 52 is not formed in the conventional manner
wherein a stainless steel tube is fabricated to form elongated shaft 52, but is formed from a flat sheet in a series of
forming dies such as a progressive stamping and forming die. The flat sheet of steel is curled or formed into a hollow
elongated shaft 52 having a cylindrical cross section, and the first and second fork members 56 and 58 of clevis 55. A
pivot bore 61 is spaced proximally from a distal end of the fork members 56 and 58 of the clevis 55 and extends
therethrough. The pivot bore 61 is perpendicular to a longitudinal axis of the shaft and forms a pivot axis 62.
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[0029] The actuation rod 53 is an elongated member that is movably located within the elongated shaft 52 and is
operably coupled to the end effector 70 and the actuation member 44. Actuation rod 53 is preferably formed as, but not
limited to, a stamping. The actuation rod 53 has two pairs of notches 53a located at the proximal end and a pair of rod
bores 54 near the distal end extending therethrough. The notches 53a are operably coupled to the actuation member
44 and the rod bores 54 receive the links 75. The links 75 are generally a flat plate having a rod pin 76 and a blade pin
77 extending therefrom and are preferably stamped or formed from a single piece of material. The pins 76 and 77 are
spaced apart and parallel. The rod pin 76 is receivable within the rod bores 54 as shown. The blade pin 77 pivotably
mounts within a blade pin bore 102 extending therethrough each blade member 80 and 90.

[0030] The first and second blade members 80 and 90 are generally parallel and have three distinct portions, a distal
curved portion along the first cutting edge 81 and 91, a central pivot portion having a blade bore 100 extending there-
through, and a distal portion having a first and a second heel surface 82 and 92. The distal curved portion of the blade
members 80 and 90 have adjacent first and second cutting edges 81 and 91. The blade bores 100 of the first and second
blade members 80 and 90 define a common pivot axis 62. First and second heel surface 82 and 92 are offset inwardly
towards the opposite blade and have the blade pin bore 102 extending therethrough. A first and a second clevis contact
surface 83 and 93 opposed and extends outwardly between the distal curved portion and the blade bore 100 of each
blade member 80 and 90.

[0031] First and second blade members 80 and 90 are co-operably connected about a common pivot member 71 that
is generally cylindrical in form and has a preformed head 72 at one end. The blade members 80 and 90 are initially
captured within the clevis 55 by the placement of the pivot member 71 within the pivot bore 61 of fork members 56 and
58 and the blade bore 100 of the first and second blade members 80 and 90. To complete the capture of the blade
members 80 and 90 within the clevis 55, the unformed end of the pivot member is riveted or formed into a formed head
73 (FIG. 7). This final assembly biases the blade members 80 and 90 together to prevent splaying of the blades when
they are subjected to a lateral tissue load.

[0032] The formed head 73 of the pivot member 71 is formed in a process that preloads the blade members 80 and
90 together. The blade members 80 and 90 are moved to the closed position, and the end effector 70 is placed within
a special a nest within a riveting fixture (not shown) having a load cell. The load cell is positioned to contact the outside
of the clevis 55 on the side that is opposite to the head 72 of the inserted pivot member 71. Specifically, the contact
pointis onthe clevis directly adjacent to the clevis contact surface 83 or 93 of the blade member 80 or 90. A predetermined
load is applied to the head 72 of the pivot member to force the end effector 70 against the load cell. This loading biases
the first and second fork members 56 and 58 and the blade members 80 and 90 inwardly at an increasing pressure until
the adjacent load cell reads a load of between 8 to 15 pounds but most preferably 13 pounds. The final step of the
assembly process is to bring an orbital riveter into contact with the unformed end of pivot member 71 (adjacent to the
load cell) to create a formed head 73 (FIG. 7). As the rotary riveter is applied to the pivot member 71 the formed head
73 removes load from the load cell. Upon attaining the appropriate predetermined loading, the process stops and the
completed end effector 70 is removed from the riveting fixture. The first and second fork members 56 and 58 are
permanently biased inwardly into contact with the blade members 80 and 90 by the opposing heads of the pivot member
71 at the force range described above.

[0033] FIG. 4 is an illustration of curved blade prior art showing the geometry used to form a third and a fourth blade
member 110 and 120. The prior art third blade member 110 has a radius of curvature R110 and a fourth blade member
120 has a radius of curvature R 120. A center of radius of curvature of the third blade 110 is offset 121 a predetermined
distance (such as .032) along a longitudinal axis 122 from a center of a radius of curvature of the fourth blade 120.
[0034] FIG. 5 shows the geometry used to describe a pair of curved blade members of the present invention. The first
and the second blade members 80 and 90 have a proximal arc of curvature 103 and a distal arc of curvature 104. The
proximal arc of curvature 103 of the first blade member 80 has a first radius of curvature R1 and the proximal arc of
curvature 103 of the first second blade member 90 has a third radius of curvature R3. The distal arc of curvature 104 of
said first blade member 80 has a second radius of curvature R2 and the distal arc of curvature 104 of the second blade
member 90 has a fourth radius of curvature R4. It is of note that each of the radii of curvature is being taken through a
common centerline 101 parallel to the common pivot axis 62. It is also of note that each of the radii of curvature are
different from each other and that R3 is greater than R1 and that R2 is greater than R4. This means that the proximal
radii are such that the proximal portion of the second blade member 90 is curved towards the first blade member 80 and
the distal portion of the second blade member 90 is curved towards the first blade member 80. The curves are such that
the second blade member 90 or outer blade overbends the inner first blade member 80 as evidenced by the blade tips
shown in the bottom view of FIG. 7. The overbending ensures a single moving point of cutting edge contact is maintained
as the blade members 80 and 90 close and ensures that the blade members 80, 90 remain together when subjected to
a lateral tissue load. Preferably, R1 is about 0,991 cm (0.390 inches), R2 is about 2.03 cm (0.800 inches), R3 is about
1,25 cm (0.493 inches), and R4 is about 1,43 cm (0.562 inches).

[0035] Defining the proximal and distal portions of each blade member 80 and 90 with a proximal arc of curvature 103
and a distal arc of curvature 104 offers distinct advantages. The distal portions of the blade members 80 and 90 require
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a different bias force than the proximal portions. The distal portions of the blade members 80 and 90 are relatively long
and flexible and deflect more in the lateral direction from a given tissue load than the proximal portions of the blade
members 80 and 90. The proximal portions of the blade are shorter and deflect less. Thus, the distal portions of the
blade members 80, 90 need a larger biasing force to counteract the greater deflection at the distal portions of the blade
members 80 and 90 than the proximal portions of the blade members 80, 90. Applying the same biasing force to the
proximal portion of the blade members 80, 90 can cause smearing or rolling of the cutting edges 81 and 91 (FIG. 2).
The two arcs of curvature 103, 104 provide two different biasing forces that are optimal for each portion of the blade.
[0036] FIGS. 6-11 show the steps in closing the end effector 70 of the surgical scissors instrument. More particularly,
FIGS. 6 and 7 show the end effector with the blade members 80 and 90 fully open, FIGS. 8 and 9 show the blade
members 80, 90 partially closed, and FIGS. 10 and 11 show the blade members 80, 90 fully closed. FIG. 6 is a side
view of the end effector 70 and FIG. 7 is a bottom view of FIG. 6.

[0037] FIGS. 6 and 7 show the positions of the elements of the end effector 70 and the distal portions of the elements
of the elongated shaft assembly 50 (FIG. 1). A portion of the first fork member 56 of the clevis 55 is removed from FIG.
6 to show the components within. The blade members 80 and 90 are pivoted open around the pivot member 71 and the
first and second cutting edges 81 and 91 are engaged. The clevis contact surfaces 83 and 93 are in contact with the
first and the second inner fork surfaces 57 and 59 and bias the blade members 80 and 90 together. The proximal portion
of the blade members 80 and 90 are spread apart and the attached links 75 are angled as shown.

[0038] InFIG. 7, the reader is advised to note the overbending of the second jaw member 90 relative to the first jaw
member 80. This overbending reduces splaying from tissue loads and ensures that as the blade members 80 and 90
close, they deflect outwardly away from each other to maintain a single moving point of contact between the first cutting
edge 81 and second cutting edge 91. FIG. 7 shows the head 72 and a formed head 73 biasing the first fork member 56
and the second fork member 58 inwardly. The first and second inner fork surfaces 57 and 59 of the first and second fork
members 56 and 58 contact the blade members 80 and 90 at first and second clevis contact surfaces 83 and 93 with a
bias force between 8 to 15 pounds. It is most preferable that the bias force is 13 pounds. The clevis contact surfaces
83 and 93 are located distal to the pivot member 71 and are the only points of contact between the blade members 80
and 90 and the clevis 55.

[0039] InFIGS.8and?9, the blade members 80, 90 are shown partially closed. The actuation rod 53 is moving proximally
(to the right) and is pulling on the links 75 to close the blade members 80 and 90 together. The point of contact between
the first and second cutting edge 81 and 91 is moving distally (to the left) from the point of contact as shown in FIG. 6.
In FIG. 9, the overbent blade members 80 and 90 are shown deflecting outwardly from the point of cutting edge contact.
It is of note that the distal portions of blade members 80 and 90 are overbent and the proximal portions are spaced apart
from the point of cutting edge contact.

[0040] InFIGS. 10 and 11, the blade members 80 and 90 are fully closed by the proximal motion of the actuation rod
53. This motion has moved the links 75 from the position of FIG, 8 to that of FIG. 10 and fully closed the blade members
80, 90 about the pivot member 71. In FIG. 10 the blade members 80 and 90 are fully closed and the single point of
contact is at the blade tips.

[0041] FIG. 12is a partially sectioned view of the end effector 70 (FIG. 1) of the preferred invention showing the effects
of preloading the pivot member. Force vectors are shown showing extending inwards from the head 72 and formed head
73 of the pivot member 71. This inward bias force is applied to the clevis contact surfaces 83 and 93 of the blade members
80 and 90 by the inner fork surfaces 57 and 59 of the clevis 55. This inward bias forces the blade members 80 and 90
together proximally at the blade heel surfaces 82 and 92 and distally at the member blade tips. This bias force prevents
the blade tips from splaying apart when they are subjected to a lateral tissue load during cutting.

[0042] While preferred embodiments of the present invention have been shown and described herein, it will be obvious
to those skilled in the art that such embodiments are provided by way of example only.

Claims
1. A laparoscopic surgical scissors (30) comprising:

a handle body assembly (40) having an actuation member (44) moveable toward and away from said handle
body assembly (40);

an elongated shaft (50) defining a shaft longitudinal axis, said elongated shaft having a proximal end and a
distal end, and said elongated shaft connected to said handle body assembly at the proximal end of said shaft;
a pair of cutting blades having a first blade member (80) and a second blade member (90) co-operably connected
about a common pivot member (71) adjacent to the distal end of said elongated shaft (50), said common pivot
member (71) defining a common pivot axis (62) perpendicular to said elongated shaft (50), said first blade
member (80) having a first cutting edge (81) and said second blade member (90) having a second cutting edge



10

15

20

25

30

35

40

45

50

55

EP 1 066 798 B1

(91) facing said first cutting edge (81), said blade members (80, 90) having a single point of blade contact
translating proximally and distally as said blade members (80, 90) open and close in response to movement of
said actuation member (44) away from and toward said handle body assembly (40), each of said blade members
(80, 90) defining a curvature along the shaft longitudinal axis and each of the curvatures having a proximal end
and a distal end;

wherein the curvature of said blade members (80, 90) is defined by a proximal arc of curvature and a distal arc
of curvature, said proximal arc of said first blade member (80) having a first radius of curvature (R4) and said
distal arc of said first blade member (80) having a second radius of curvature (R,), said proximal arc of said
second blade member (90) having a third radius of curvature (R;) and said distal arc of said second blade
member (90) having a fourth radius of curvature (R,), and characterised by:

each of the radii of curvature being taken through a common centerline (CL) parallel to the common pivot
axis (62);

each of the radii of curvature being different from each other;

said second radius of curvature (R,) of said first blade member (80) being larger than said fourth radius of
curvature (R,) of said second blade member (90); and said third radius of curvature (R5) of said second
black member (80) being larger than said first radius of curvature (R,) of said first blade member (80); and
when said first and second blade members (80, 90) are open, the ratio of said second radius of curvature
(R,) of said first blade member (80) to said fourth radius of curvature (R,) of said second blade member
(90) is between 1 and 2.500.

2. Theinstrument (30) of claim 1 wherein said proximal arc of curvature of each of said blade members (80, 90) extends
from the proximal end of the curvature of the blade member (80, 90) to said common centerline (CL).

3. The instrument (30) of claim 2 wherein said distal arc of curvature of each of said blade members (80, 90) extends
from said common centerline (CL) to the distal end of said curvature of said blade members (80, 90).

4. The instrument (30) of any one of the preceding claims wherein the ratio of said second radius (R,) to said fourth
radius (R,) is between 1.250 and 1.667.

5. The instrument (30) of claim 4 wherein the ratio of said second radius (R,) to said fourth radius (R,) is 1.423.

6. The instrument (30) of claim 5 wherein when said first and second blade members (80, 90) are closed, said second
radius (R,) is smaller than said fourth radius.

7. The instrument (30) of any one of the preceding claims wherein as said first and second blade members (80, 90)
close, said first blade member (80) deflects inwardly so to decrease said second radius (R,) and said second blade
member (90) deflects outwardly so to increase said fourth radius (Ry).

Patentanspriiche
1. Laparoskopische chirurgische Schere (30), mit:

einer Griffkérperanordnung (40) mit einem Betatigungselement (44), das zu der Griffkérperanordnung (40) hin
und von dieser weg bewegbar ist;

einer langlichen Welle (50), welche eine Wellenldngsachse definiert, wobei die langliche Welle ein proximales
Ende und ein distales Ende hat und die Iangliche Welle an dem proximalen Ende der Welle mit der Griffkdrper-
anordnung verbunden ist;

einem Paar Schneidklingen mit einem ersten Klingenelement (80) und einem zweiten Klingenelement (90), die
zusammenwirkend um ein gemeinsames Schwenkelement (71) nahe dem distalen Ende der langlichen Welle
(50) verbunden sind, wobei das gemeinsame Schwenkelement (71) eine gemeinsame Schwenkachse (62)
senkrecht zu der langlichen Welle (50) definiert, wobei das erste Klingenelement (80) eine erste Schneidkante
(81) hat und das zweite Klingenelement (90) eine zweite Schneidkante (91) hat, die der ersten Schneidkante
(81) zugewandt ist, wobei die Klingenelemente (80, 90) einen einzigen Punkt des Klingenkontaktes haben, der
sich proximal und distal bewegt, wenn sich die Klingenelemente (80, 90) in Antwort auf die Bewegung des
Betatigungselementes (44) weg von der Griffkérperanordnung (40) und zu dieser hin 6ffnen und schliel3en,
wobei jedes der Klingenelemente (80, 90) eine Krimmung entlang der Wellenlangsachse definiert und jede
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der Kriimmungen ein proximales Ende und ein distales Ende hat;

wobei die Kriimmung der Klingenelemente (80, 90) durch einen proximalen Krimmungsbogen und einen di-
stalen Krimmungsbogen definiert ist, wobei der proximale Bogen des ersten Klingenelementes (80) einen
ersten Krimmungsradius (R4) hat und der distale Bogen des ersten Klingenelementes (80) einen zweiten
Krimmungsradius (R,) hat, wobei der proximale Bogen des zweiten Klingenelementes (90) einen dritten Krim-
mungsradius (R3) hat und der distale Bogen des zweiten Klingenelementes (90) einen vierten Krimmungsradius
(R4) hat, und dadurch gekennzeichnet, daR:

jeder der Krimmungsradien von einer gemeinsamen Mittellinie (CL) parallel zu der gemeinsamen Schwenk-
achse (62) ausgeht;

alle Krimmungsradien unterschiedlich voneinander sind;

der zweite Krimmungsradius (R,) des ersten Klingenelementes (80) gréRer ist als der vierte Krimmungs-
radius (R,) des zweiten Klingenelementes (90); und

der dritte Krimmungsradius (R3) des zweiten Klingenelementes (90) groRer ist als der erste Krimmungs-
radius (R4) des ersten Klingenelementes (80); und

wenn das erste und zweite Klingenelement (80, 90) offen sind, das Verhéltnis des zweiten Krimmungsradius
(R,) des ersten Klingenelementes (80) zu dem vierten Krimmungsradius (R,) des zweiten Klingenelemen-
tes (90) zwischen 1 und 2500 liegt.

2. Instrument (30) nach Anspruch 1, bei dem der proximale Krimmungsbogen jedes der Klingenelemente (80, 90)
sich von dem proximalen Ende der Krimmung des Klingenelementes (80, 90) zu der gemeinsamen Mittellinie (CL)
erstreckt.

3. Instrument (30) nach Anspruch 2, bei dem der distale Krimmungsbogen jedes der Klingenelemente (80, 90) sich
von der gemeinsamenMittellinie (CL) zu dem distalen Ende der Kriimmung der Klingenelemente (80, 90) erstreckt.

4. Instrument (30) nach einem der vorangehenden Anspriiche, bei dem das Verhaltnis von zweitem Radius (R,) zu
viertem Radius (R,) zwischen 1250 und 1667 liegt.

5. Instrument (30) nach Anspruch 4, bei dem das Verhéltnis von zweitem Radius (R,) zu viertem Radius (R,) 1423
betragt.

6. Instrument (30) nach Anspruch 5, bei dem, wenn das erste und zweite Klingenelement (80, 90) geschlossen sind,
der zweite Radius (Ry) kleiner ist als der vierte Radius.

7. Instrument (30) nach einem der vorangehenden Anspriiche, bei dem, wahrend sich das erste und zweite Klingen-
element (80, 90) schlieen, das erste Klingenelement (80) sich nach innen wélbt, um so den zweiten Radius (R5)
zu verkleinern, und das zweite Klingenelement (90) sich nach au3en wélbt, um so den vierten Radius (R4) zu vergroé-
Rern.

Revendications
1. Ciseaux chirurgicaux laparoscopiques (30) comprenant :

un ensemble de corps de poignets (40) ayant un élément d’actionnement (44) mobile vers et a distance dudit
ensemble de corps de poignée (40) ;

une tige allongée (50) définissant un axe longitudinal de tige, ladite tige allongée ayant une extrémité proximale
et une extrémité distale, et ladite tige allongée étant raccordée audit ensemble de corps de poignée au niveau
de I'extrémité distale de ladite tige ;

une paire de lames de coupe ayant un premier élément de lame (80) et un second élément de lame (90)
raccordés de maniéere coopérative autour d’un élément de pivot commun (71) adjacent a I'extrémité distale de
ladite tige allongée (50), ledit élément de pivot commun (71) définissant un axe de pivot commun (62) perpen-
diculaire a ladite tige allongée (50), ledit premier élément de lame (80) ayant un premier bord de coupe (81) et
ledit second élément de lame (90) ayant un second bord de coupe (91) faisant face audit premier bord de coupe
(81), lesdits éléments de lame (80, 90) ayant un seul point de contact de lame effectuant un mouvement de
translation proximal et distal lorsque lesdits éléments de lame (80, 90) s’ouvrent et se ferment en réponse au
mouvement dudit élément d’actionnement (44) a distance et vers ledit corps de poignée (40), chacun desdits
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éléments de lame (80, 90) définissant une courbure le long de I'axe longitudinal de la tige et chacune des
courbures ayant une extrémité proximale et une extrémité distale ;

dans lesquels la courbure desdits éléments de lame (80, 90) est défini par un arc proximal de courbure et un
arc distal de courbure, ledit arc proximal dudit premier élément de lame (80) ayant un premier rayon de courbure
(Ry) et ledit arc distal dudit premier élément de lame (80) ayant un second rayon de courbure (R,), ledit arc
proximal dudit second élément de lame (90) ayant un troisieme rayon de courbure (R;) et ledit arc distal dudit
second élément de lame (90) ayant un quatriéme rayon de courbure (R,), et caractérisés par :

chacun des rayons de courbure est pris en passant par un axe central commun (CL) paralléle a I'axe de
pivot commun (62) ;

chacun des rayons de courbure est différent 'un de l'autre ;

ledit second rayon de courbure (R,) dudit premier élément de lame (80) est supérieur audit quatri€me rayon
de courbure (R,) dudit second élément de lame (90) ; et

ledit troisieme rayon de courbure (R3) dudit second élément de lame (90) est supérieur audit premier rayon
de courbure (R4) dudit premier élément de lame (80) ; et

lorsque lesdits premiers et seconds éléments de lame (80, 90) sont ouverts, le rapport dudit second rayon
de courbure (R,) dudit premier élément de lame (80) sur ledit quatrieme rayon de courbure (R,) dudit
second élément de lame (90) est compris entre 1 et 2,500.

Instrument (30) selon la revendication 1, dans lequel ledit arc proximal de courbure de chacun desdits éléments de
lame (80, 90) s’étend a partir de I'extrémité proximale de la courbure de I'élément de lame (80,90) jusqu’audit axe
central commun (CL).

Instrument (30) selon la revendication 2, dans lequel ledit arc distal de courbure de chacun desdits éléments de
lame (80, 90) s’étend a partir dudit axe central commun (CL) jusqu’a I'extrémité distale de ladite courbure desdits
éléments de lame (80, 90).

Instrument (30) selon I'une quelconque des revendications précédentes, dans lequel le rapport dudit second rayon
(R,) sur ledit quatriéme rayon (R,) est compris entre 1,250 et 1,667.

Instrument (30) selon la revendication 4, dans lequel le rapport dudit second rayon (R,) sur ledit quatriéme rayon
(R4) estde 1,423.

Instrument (30) selon la revendication 5, dans lequel lorsque lesdits premier et second éléments de lame (80,90)
sont fermés, ledit second rayon (Rj) est inférieur audit quatriéme rayon.

Instrument (30) selon I'une quelconque des revendications précédentes, dans lequel lorsque lesdits premier et
second éléments de lame (80, 90) se ferment, ledit premier élément de lame (80) dévie vers lintérieur afin de
diminuer ledit second rayon (R,) et ledit second élément de lame (90) dévie vers I'extérieur afin d’'augmenter ledit
quatrieme rayon (Ry).

10



EP 1 066 798 B1

11

l@‘/‘

~—70

80

1

FIG.



EP 1 066 798 B1

FIG. 2



EP 1 066 798 B1

13



EP 1 066 798 B1

(LyV ¥0l¥d) y 914

14



EP 1 066 798 B1

15



6 "Ol4

EP 1 066 798 B1

25— oo’ 187 g Hu(.ﬁnm

16



EP 1 066 798 B1

L1 "Ol4

06
N W
) ==
( - T
S TR =
¢S v = ~ — ¢8
Nm\ €S _” ommmyrmm cL
. _ 08
OL "Old
AT GG GL LL 08
N I
.. _ “ @
e | . S~ ¢8

€S bS _ _ 06

17



EP 1 066 798 B1

¢8

GG L/
9gG

06

08—

¢l "Old

18



FRBHORF) EMH RS EERANMEN
DF(RE)F EP1066798B1 DF(E)A 2006-08-30
BiES EP2000305734 2000-07-07
FRIEFE(EFAGR) FEEAARLTF
(BRI AGE) ZHRENSEFA , INC.
LEHRBERIPACE) SEERNEFAR , INC.
[#R1 &% BB A MEASAMER JOHN P
KOCH ROBERT L
SAMBI NARINDERJIT S
KEAN MEASAMER, JOHN P.
KOCH, ROBERT L.
SAMBI, NARINDERJIT S.
IPCHEF A61B17/28 A61B17/32 B26B13/06 A61B1/00 A61B17/3201 B26B13/26
CPCH¥ESH A61B17/3201 A61B17/320016
1%&*&*@(1‘%}) MERCER , CHRISTOPHER PAUL
k54X 09/350079 1999-07-08 US
H At 0 FF 30k EP1066798A2
EP1066798A3
SNERaE Espacenet
FEOF)

DF T -HATUAAANEREFAE . BEREEFRAEIEEFH
REEH , ZFRAGEAFERTHEANZE FRAEAHBIH B
¥t B BRTE Y 100 £ Y 3T b A 32 i Y 408 - PR T RO ST S i
HFEREMAH, —XINEDREEE-DRBENEZTD B4, i
REE— 7] A4 R SE = T0 A KA R Bl G2 5 Pk 4l Y O S AR 4B Y 20 AR
HWAEHEREDERE, SHARBOHRETZEETARBMOAHEK
Ho B—NRHWHERE-YEAN , ARE-D R WHERERE )
BINE=NET, HDFHAEE TR EETEMBEEFREEAL
HEEF AT MKXAR , T4 EH 8 QT A Fzm
B, M REHHREREWAOHMENEER  FES N HRERITR
iz I i R AT i i KR E | AR, A
WUERENIEEE —HREE  HEE-HABRFNZMNMERE=
HREE, B AWANIEMNMEREE=fmREE  FAE-HAY
HEZMIIERE Ml REE, SMHRELBZBEIFTTLOARMLN
NHAPOLEEE , FASIMHREERLTE,

patsnap

FIG. 1


https://share-analytics.zhihuiya.com/view/2f3417e9-0ee9-4878-a75c-aa090d68d2c4
https://worldwide.espacenet.com/patent/search/family/023375147/publication/EP1066798B1?q=EP1066798B1

