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(54) SURGICAL SUTURING APPARATUS

(57) Disclosed is a surgical suturing apparatus used
for suturing patient’s tissue in case of performing laparot-
omy and laparoscopic surgery. The surgical suturing ap-
paratus of the present invention comprises: an apparatus
body part; a surgical operator part which is formed at one
side of the apparatus body part and to which a suture
needle is inserted, wherein a site to be sutured is sutured
by pressing the site to be sutured through a primary ro-
tational movement and pushing the suture needle to pen-
etrate the site to be sutured through a secondary rota-
tional movement; and a driving part which is formed at
the other side of the apparatus body part and operates
the pressing motions and suturing motions of the surgical
operator part consecutively.
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Description

[Technical Field]

[0001] The present invention relates to a surgical in-
strument, and more particularly to a surgical suture in-
strument used to suture tissues of a patient in the event
of a laparotomy and laparoscopic surgery.

[Background Art]

[0002] In general, suture needles used for surgical op-
erations are curved needles. Thus, to suture bodily tis-
sues with minimum damage, the suture needle should
be held at a right angle by a needle holder, unlike a
straight needle, and then the needle holder should be
turned.
[0003] However, when such a needle holder is used,
suturing is difficult in the event of a laparotomy and lapar-
oscopic surgery in which a field of view is narrow and
undesired damage to a tissue is frequently caused by
the suture needle. Further, in the event of laparoscopic
surgery, the needle holder is adapted so that a rotary
shaft thereof is fixed to a laparoscopic port having a pre-
set position. Thus, a suture plane parallel to the needle
holder (i.e. perpendicular to the suture needle) is sutured
with relative ease, but a suture plane perpendicular to
the needle holder (i.e. parallel to the suture needle) is
difficult to suture. For this reason, unnecessary damage
to a tissue frequently happens. In particular, for the suture
in the laparoscopic surgery, a suture needle is inserted
into an abdominal cavity first, and forceps are inserted
into a laparoscopic port to seize the suture needle. Sub-
sequently, a needle holder is inserted into another lapar-
oscopic port, and holds the suture needle at a right angle.
Thus, difficulties are caused in terms of manipulation,
and a long operation time is required. Further, since in-
struments for the laparoscopic surgery including such a
needle holder have a long length of about 50 cm, an
operating surgeon has difficulty performing elaborate su-
turing based on accurate reflection of hand movement
such as rotation. Thus, the suture needle is frequently
inserted into an undesired suture spot, and tissues are
frequently damaged in the process of rotating the needle
holder holding the suture needle to pierce the tissues
with the suture needle.

[Disclosure]

[Technical Problem]

[0004] Accordingly, the present invention has been
made keeping in mind the above problems occurring in
the related art, and an object of the present invention is
to provide a surgical suture instrument that is structurally
improved so as to minimize undesired damage to tissues
caused by a suture needle in the event of a laparotomy
and laparoscopic surgery and to enable elaborate safe

suturing.
[0005] The objects of the present invention are not lim-
ited to the object described above, and the other objects
not stated above will be clearly understood from the fol-
lowing description by those skilled in the art.

[Technical Solution]

[0006] To achieve the object, according to an aspect
of the present invention, there is provided a surgical su-
ture instrument including: a shank; a needle actuator in-
stalled at one side of the shank, into which a suture needle
is inserted, squeezing a desired suture spot through pri-
mary rotation, and pushing the suture needle by second-
ary rotation to pass through the suture spot to suture the
suture spot; and a driver installed at the other side of the
shank and sequentially driving the squeezing and sutur-
ing operations of the needle actuator.
[0007] The shank may have a tubular shape, and a
wire hole in which first and second wires are held.
[0008] In addition, an inlet guide and a needle pusher,
which are to be described later, may be rotatably con-
nected to a leading end of the shank, and a first linkage
to which the outlet guide is fixedly connected may be
provided at the leading end.
[0009] Here, a long hole corresponding to a radius of
rotation of the needle pusher may be formed in the first
linkage such that the needle pusher is rotated toward the
inlet guide to pass therethrough.
[0010] In addition, a second linkage to which a handle
(described later) is rotatably connected may be provided
at a trailing end of the shank.
[0011] The needle actuator may include an inlet guide
rotatably coupled to one side of a leading end of the
shank, connected to the first wire, and guiding insertion
of the suture needle; a needle pusher rotatably coupled
to the other side of the leading end of the shank, con-
nected to the second wire, and rotating toward the inlet
guide to push the suture needle such that the suture nee-
dle inserted into the inlet guide passes through the suture
spot to suture the suture spot; and an outlet guide fixed
to the leading end of the shank, engaging with the inlet
guide to squeeze the suture spot, and guiding passage
of the suture needle passing through the suture spot.
[0012] The inlet guide may include an inlet link member
rotatably linked to the first linkage about an axis perpen-
dicular to a longitudinal direction of the shank; and an
inlet guide member fixed to the inlet link member, having
an arc shape corresponding to the curved suture needle,
and having an inlet hole into which the suture needle is
inserted.
[0013] Here, wherein the inlet link member may have
a first wire connecting hole, to which the first wire is con-
nected, formed at an opposite area of the inlet guide
member with respect to the first linkage.
[0014] The needle pusher may include a push link
member rotatably linked to the first linkage about the
same axis as the inlet link member; and a push guide
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member fixed to the push link member, having an arc
shape corresponding to the inlet guide member, and ro-
tated to be inserted into the inlet guide member and push-
ing the suture needle inserted into the inlet guide mem-
ber.
[0015] Here, the push link member may have a second
wire connecting hole, to which the second wire is con-
nected, formed at an opposite area of the push guide
member with respect to the first linkage.
[0016] In addition, an outer diameter of the push guide
member may be at least smaller than a diameter of the
suture needle, and a length of the push guide member
may be equal to a length of the inlet guide member or at
least larger than a length of the inlet guide member.
[0017] The outlet guide may include an outlet fixture
member fixed to the first linkage by a fixing shaft having
an angle perpendicular to a longitudinal direction of the
shank; and an outlet guide member fixed to the outlet
fixture member, having an arc shape corresponding to
the inlet guide member, and having an outlet hole through
which the suture needle passing through the suture spot
passes.
[0018] Here, the inlet guide member and the outlet
guide member may have inner diameters corresponding
to each other, and larger than a diameter of the suture
needle.
[0019] In addition, the inlet guide member and the out-
let guide member may have lengths corresponding to
each other, and at least larger than a length of the suture
needle.
[0020] Further, the inlet guide member, the push guide
member and the outlet guide member may be circumfer-
entially disposed along a concentric circle having the
same radius about the first linkage.
[0021] The driver may be installed at a trailing end of
the shank, and provide tension to the first wire and the
second wire to sequentially rotate the inlet guide and the
needle pusher.
[0022] The driver may include a handle coupled to the
trailing end of the shank and gripped by a user; a first
operation unit pivotally coupled to one side of the handle,
connected to the first wire, and providing tension to the
first wire by compression of the user to rotate the inlet
guide toward the outlet guide; and a second operation
unit pivotally coupled to the other side of the handle, con-
nected to the second wire, and providing tension to the
second wire by compression of the user to rotate the
needle pusher toward the inlet guide.
[0023] In addition, a surgical suture instrument in ac-
cordance with the present invention includes a shank in
which first and second wires are held; an inlet guide ro-
tatably coupled to one side of a leading end of the shank,
connected to the first wire, and guiding insertion of a su-
ture needle; a needle pusher rotatably coupled to the
other side of the leading end of the shank, connected to
the second wire, and rotating toward the inlet guide to
push the suture needle such that the suture needle in-
serted into the inlet guide passes through the suture spot

to suture the suture spot; an outlet guide fixed to the
leading end of the shank, engaging with the inlet guide
to squeeze the suture spot, and guiding passage of the
suture needle passing through the suture spot; and a
driver installed at a trailing end of the shank, and provid-
ing tension to the first wire and the second wire to se-
quentially rotate the inlet guide and the needle pusher.
[0024] Further, a surgical suture instrument in accord-
ance with the present invention includes a shank; an inlet
guide rotatably coupled to one side of a leading end of
the shank and guiding insertion of a suture needle; a
needle pusher rotatably coupled to the other side of the
leading end of the shank, and rotating toward the inlet
guide to push the suture needle such that the suture nee-
dle inserted into the inlet guide passes through a suture
spot; an outlet guide fixed to the leading end of the shank,
and guiding passage of the suture needle passing
through the suture spot; and a driver installed at a trailing
end of the shank, and sequentially rotating the inlet guide
and the needle pusher.
[0025] The details of other exemplary embodiments
are included in the detailed description and the drawings.

[Advantageous Effects]

[0026] The surgical suture instrument of the present
invention can squeeze a desired suture spot through pri-
mary rotation after insertion of the suture needle, and
push the suture needle to pass through the suture spot
by secondary rotation to enable elaborate suturing with
respect to the suture spot, minimizing undesired damage
to the tissue by the suture needle.
[0027] In addition, as the squeezing and suturing op-
erations of the suture spot are performed through rota-
tion, safe suturing can be performed regardless of a di-
rection of a suture plane.
[0028] Further, since an operation of the suture needle
is simple, an operation time can be reduced.
[0029] Furthermore, since the suturing using a single
laparoscopic port is possible, an incision surface of the
body can be minimized.
[0030] The effects of the present invention are not lim-
ited to the effects described above, and the other effects
not stated in the above will be clearly understood by those
skilled in the art from the following description.

[Brief Description of the Drawings]

[0031]

FIG. 1 is a perspective view of a surgical suture in-
strument in accordance with an exemplary embodi-
ment of the present invention;
FIG. 2 is a side view of the surgical suture instrument
shown in FIG. 1;
FIG. 3 is a perspective view of a shank shown in FIG.
1;
FIG. 4 is an enlarged view of part A shown in FIG. 1;
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FIG. 5 is an exploded perspective view of FIG. 4;
FIG. 6 is a schematic view of the part A shown in
FIG. 1;
FIG. 7 is an enlarged view of part B shown in FIG. 1;
FIG. 8 is an exploded perspective view of FIG. 7;
FIGS. 9 to 12 are example views for sequentially
explaining operations of the surgical suture instru-
ment of the present invention;
FIG. 13 is a perspective view of a needle actuator in
accordance with another exemplary embodiment of
the present invention;
FIG. 14 is a side view of FIG. 13;
FIG. 15 is a plan view of FIG. 13;
FIG. 16 is an enlarged view of part C shown in FIG.
15;
FIG. 17 is a perspective view showing a rotational
movement structure of a needle pusher with respect
to a fixing pin;
FIG. 18 is a cross-sectional view taken along line X-
X of FIG. 17;
FIG. 19 is an example view for explaining a first op-
eration state of the needle actuator in accordance
with another exemplary embodiment of the present
invention;
FIG. 20 is a plan view of FIG. 19;
FIG. 21 is an enlarged view of part D shown in FIG.
20;
FIG. 22 is an example view for explaining a second
operation state of the needle actuator;
FIG. 23 is a plan view of FIG. 22;
FIG. 24 is an enlarged view of part E shown in FIG.
23;
FIG. 25 is an example view for explaining a third
operation state of the needle actuator;
FIG. 26 is a plan view of FIG. 25; and
FIG. 27 is an enlarged view of part F shown in FIG.
26.

[Modes for Carrying out the Invention]

[0032] Advantages and features of the present inven-
tion and methods for achieving them will be made clear
from exemplary embodiments described below in detail
with reference to the accompanying drawings. However,
the present invention is not limited to exemplary embod-
iments described herein and will be implemented in var-
ious forms. The exemplary embodiments are provided
by way of example only so that a person of ordinary skill
in the art can fully understand the disclosures of the
present invention and the scope of the present invention.
Therefore, the present invention will be defined only by
the scope of the appended claims. Like reference numer-
als designate like components throughout the specifica-
tion.
[0033] A surgical suture instrument according to an ex-
emplary embodiment of the present invention will be de-
scribed below with reference to the accompanying draw-
ings. For reference, the detailed descriptions of known

function and constructions unnecessarily obscuring the
subject matter of the present invention will be avoided
hereinafter.
[0034] Prior to the description of the present invention,
a leading end of the surgical suture instrument can be
defined as a part directed to a suture spot of bodily tis-
sues, and a trailing end of the surgical suture instrument
as a part opposite to the suture spot.
[0035] FIG. 1 is a perspective view showing a surgical
suture instrument according to an exemplary embodi-
ment of the present invention, and FIG. 2 is a side view
of the surgical suture instrument shown in FIG. 1.
[0036] As shown in FIGS. 1 and 2, the surgical suture
instrument according to an exemplary embodiment of the
present invention includes a shank 100, a needle actu-
ator 200, and a driver 300.
[0037] Here, the needle actuator 200 may be provided
on one side of the shank 100, for instance a leading end
of the shank 100. The needle actuator 200 serves to re-
ceive a suture needle 1 (see FIG. 1), squeeze a desired
suture spot 5 (see FIG. 10) of bodily tissues by means
of primary rotation, and to force the suture needle 1 to
pierce and suture the suture spot 5 by means of second-
ary rotation. The suture needle 1 used in the surgical
suture instrument of the present invention is preferably
designed so that a tip thereof is made of a rigid material
such as metal and so that a body other than the tip is
made of a flexible material so as to be able to be inserted
into arc-shaped inlet and outlet guide members 213 and
233, which will be described below, and smoothly move
along a curved surface. For example, the material for the
suture needle 1 may be the same material as a guide
wire used when a central venous catheter is inserted. In
the present embodiment, a configuration in which the sur-
gical suture instrument uses a curved suture needle, i.e.
a curved needle, is described by way of example. How-
ever, the surgical suture instrument may use a linear su-
ture needle, i.e. a straight needle, which is formed of a
flexible material.
[0038] Further, the driver 300 may be the other side of
the shank 100, for instance a trailing end of the shank
100. The driver 300 sequentially drives squeezing and
suturing motions of the needle actuator 200.
[0039] FIG. 3 is a perspective view of the shank shown
in FIG. 1.
[0040] As shown in FIG. 3, the shank 100 is formed in
a tubular shape, and connects between the needle ac-
tuator 200 and the driver 300. In the present embodiment,
a configuration in which the shank 100 is formed in a
cylindrical rod shape is illustrated. The shank is not lim-
ited to the cylindrical rod shape, but it may have a polyg-
onal rod shape such as a quadrilateral rod shape or a
hexagonal rod shape.
[0041] The shank 100 is provided therein with a wire
hole 101 in a lengthwise direction so as to be able to hold
first and second wires 10 and 20, which will be described
below.
[0042] The leading end of the shank 100 is provided
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with a first linkage 110 to which an inlet guide 210 and a
needle pusher 220, which will be described below, are
rotatably connected, and to which an outlet guide 230,
which will be described below, is fixedly connected. Here,
the first linkage 110 is formed in an approximate U shape
so as to be open to the front of the leading end of the
shank 100, and is provided with fixing holes 111, into
which a fixing pin 113 can be inserted so as to fix the
outlet guide 230 to the first linkage 110, at an angle that
is perpendicular to the lengthwise direction of the shank
100.
[0043] The first linkage 110 is provided with a long hole
103 that corresponds to a radius of rotation of the needle
pusher 220 so that the needle pusher 220 can pass
through the long hole 103 when rotated to the inlet guide
210. Here, the first linkage 110 may be provided with wire
holes (not shown) at opposite sides thereof such that the
first and second wires 10 and 20 can be inserted into the
respective wire holes.
[0044] Further, the trailing end of the shank 100 is pro-
vided with a second linkage 120 to which a handle 310,
which will be described below, is rotatably connected.
Here, the second linkage 120 is formed is formed in an
approximate U shape so as to be open to the rear of the
trailing end of the shank 100, and is provided with hinge
holes 121, into which a hinge shaft 341 of a hinge 340
coupled with the handle 310 can be inserted, at an angle
that is perpendicular to the lengthwise direction of the
shank 100.
[0045] FIG. 4 is an enlarged view of the needle actuator
(part A) shown in FIG. 1. FIG. 5 is an exploded perspec-
tive view of FIG. 4. FIG. 6 is a schematic configuration
view of the part A shown in FIG. 1.
[0046] As shown in FIGS. 4 to 6, the needle actuator
200 includes the inlet guide 210, the needle pusher 220,
and the outlet guide 230.
[0047] The inlet guide 210 is rotatably coupled at one
side of the leading end of the shank 100, is connected
with the first wire 10, and functions to guide insertion of
the suture needle 1.
[0048] The inlet guide 210 includes an inlet link mem-
ber 211 that is coupled so as to be able to rotate toward
the outlet guide 230 above the shank 100 when the fixing
pin 113, which is inserted into the fixing holes 111 of the
first linkage 110, is fitted into a link connecting hole 211
a, and the inlet guide member 213 which is fixed to an
end of the inlet link member 211 and through which an
inlet hole 213a passes for the insertion of the suture nee-
dle 1.
[0049] Here, the inlet link member 211 is provided with
a first wire connecting hole 211b to which the first wire
10 is connected at the opposite side to the inlet guide
member 213 with respect to the link connecting hole 211a
connected with the first linkage 110. In the present em-
bodiment, the inlet link member 211 is configured in a
single rod shape by way of example. However, the inlet
link member 211 is not limited to the single rod shape.
Thus, the inlet link member 211 may be configured to be

manufactured in a shape of parallel bars consisting of a
pair of members like an outlet fixture member 231, which
will be described below, and rotatably inserted between
the parallel bars of the outlet fixture member 231. In this
case, a push link member 221 having the shape of a
single rod is inserted between the parallel bars of the
inlet link member 211 so as to enable free rotation.
[0050] The inlet guide member 213 may be formed in
the shape of a rod whose cross section is circular, or in
an arc shape so as to correspond to the curved suture
needle 1.
[0051] Further, an inlet hole 213a of the inlet guide
member 213 has an inner diameter that corresponds to
an outer diameter of the suture needle 1, an outer diam-
eter of a push guide member as will be described below,
and an inner diameter of the outlet guide member 233.
In detail, preferably, the inner diameter of the inlet hole
213a of the inlet guide member 213 is slightly greater
than the outer diameter of the suture needle 1 such that
the suture needle 1 can be smoothly inserted into the
inlet guide member 213, and is sufficiently greater than
the outer diameter of the push guide member 223.
[0052] In addition, the inlet guide member 213 has a
length so as to correspond to a length of the suture needle
1. In detail, preferably, the length of the inlet guide mem-
ber 213 is preferably at least longer than that of the suture
needle 1 such that the tip of the suture needle 1 is not
exposed beyond the inlet guide member 213.
[0053] The needle pusher 220 is rotatably coupled at
the other side of the leading end of the shank 100, is
connected with the second wire 20, and rotates toward
the inlet guide 210 to push the suture needle 1 such that
the suture needle 1 inserted into the inlet guide 210 pass-
es through and sutures the suture spot 5.
[0054] The needle pusher 220 includes a push link
member 221 that is coupled to the first linkage 110 so as
to be able to rotate toward the inlet guide 210 below the
shank 100 with the fixing pin 113 fitted into a link con-
necting hole 221a so as to have the same axis as the
inlet link member 211, and a push guide member 223
that is fixed to an end of the push link member 221, rotates
toward the inlet guide member 213, is inserted into the
inlet guide member 213, and pushes the suture needle
1 inserted into the inlet guide member 213.
[0055] Here, the push link member 221 is provided with
a second wire connecting hole 221b to which the second
wire 20 is connected at the opposite side to the push
guide member 223 with respect to the link connecting
hole 221a connected with the first linkage 110. In the
present embodiment, the inlet link member 211 is con-
figured in a single rod shape by way of example. How-
ever, the inlet link member 211 is not limited to the single
rod shape. Thus, the inlet link member 211 may be con-
figured to be manufactured in a shape of parallel bars
consisting of a pair of members like an outlet fixture mem-
ber 231, which will be described below, and rotatably
inserted between the parallel bars of the outlet fixture
member 231. In this case, a push link member 221 having
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the shape of a single rod is inserted between the parallel
bars of the inlet link member 211 so as to enable free
rotation.
[0056] The push guide member 223 has an arc shape
corresponding to the inlet guide member 213 so as to be
able to be inserted into the arc-shaped the inlet guide
member 213.
[0057] Further, the outer diameter of the push guide
member 223 is preferably formed so as to be sufficiently
smaller than the inner diameter of the inlet guide member
213. For example, the push guide member 223 is formed
in a cylindrical shape so as to have at least a smaller
diameter than a rear end of the suture needle 1, and then
is formed in a semi-cylindrical shape by cutting the re-
maining part other than a cylindrical portion 223a of a
front end thereof in half. Thereby, the suture goes through
the cylindrical portion 223a of the front end of the push
guide member 223, and comes out of an open space of
the semi-cylindrical portion 223b. Thus, when the push
guide member 223 is inserted into the inlet guide member
213 and pushes the suture needle 1, the suture 3 con-
nected to the suture needle 1 can smoothly enter the inlet
guide member 213 without snapping off.
[0058] Further, the push guide member 223 has a
length corresponding to the length of the inlet guide mem-
ber 213. In detail, preferably, the push guide member
223 has the same length as the inlet guide member 213,
or is at least longer than the inlet guide member 213.
[0059] The outlet guide 230 is fixed to the leading end
of the shank 100, faces the inlet guide 210 to squeeze
the suture spot 5, and guides the suture needle 1 pene-
trating the suture spot 5.
[0060] The outlet guide 230 includes an outlet fixing
member 231, fixing shafts 232 of which are fixedly fitted
into the fixing holes 111 of the first linkage 110 and which
is disposed ahead in a rotational direction of the inlet
guide 210 such that the suture spot 5 is located between
the inlet guide 210 and the outlet guide 230, and an outlet
guide member 233 that is fixed to an end of the outlet
fixing member 231 and has an outlet hole 233a through
which the suture needle 1 penetrating the suture spot 5
passes.
[0061] Here, the outlet fixing member 231 is made up
of a pair of fixing members 231a and 231b, and the fixing
shafts 232 protrude outwardly from the respective fixing
members 231a and 231b at a right angle, and are fixedly
fitted into the fixing holes 111 of the U-shaped first linkage
110. In this case, the inlet link member 211 and the push
link member 221 are rotatably coupled by the fixing pin
113 fitted into shaft holes 232a formed in the fixing shafts
232 with the respective link connecting holes 211a and
221a inserted in a space between the fixing shafts 232.
[0062] The outlet guide member 233 may have a rod
shape with a circular cross-section, and an arc shape
corresponding to the curved suture needle 1.
[0063] In addition, the outlet hole 233a of the outlet
guide member 233 may have an inner diameter corre-
sponding to an inner diameter of the inlet guide member

213.
[0064] Further, the outlet guide member 233 has a
length corresponding to a length of the inlet guide mem-
ber 213. More specifically, the length of the outlet guide
member 233 may be at least larger than that of the suture
needle 1 such that the tip of the suture needle 1 is not
exposed to the outside of the outlet guide member 233.
[0065] Furthermore, the inlet guide member 213, the
push guide member 223 and the outlet guide member
233 may be circumferentially disposed along a concentric
circle having the same radius about the first linkage 110.
[0066] A first recovering spring 215 may be installed
to provide a rotational recovering force to the inlet guide
210 such that the inlet guide 210 engaged with the outlet
guide 230 and squeezing the suture spot 5 is rotated in
an opposite direction of the outlet guide 230 to return to
the original position, when compression against a first
operation unit 320 (described later) is released. Here,
the first recovering spring 215 may be a torsion spring
fitted onto an outer circumference of the fixing pin 113 of
the first linkage 110 and having one end and the other
end fixed to the inlet link member 211 and the outlet fixture
member 231, respectively.
[0067] In addition, a second recovering spring 225 may
be installed to provide a rotational recovering force to the
needle pusher 220 such that the needle pusher inserted
into the inlet guide 210 and pressing the suture needle
1 is rotated in an opposite direction of the inlet guide 210
to return to the original position, when compression
against a second operation unit 330 (to be described be-
low) is released. Here, the second recovering spring 225
may be a torsion spring fitted onto an outer circumference
of the fixing pin 113 of the first linkage 110 and having
one end and the other end fixed to the push link member
221 and the outlet fixture member 231, respectively.
[0068] Here, the structure of the torsion spring is well
known in the art and will be apparent to those skilled in
the art, and thus, detailed description thereof will be omit-
ted.
[0069] FIG. 7 is an enlarged perspective view of the
driver (part B) shown in FIG. 1, and FIG. 8 is an exploded
perspective view of FIG. 7.
[0070] As shown in FIGS. 7 and 8, the driver 300 is
installed at the trailing end of the shank 100, and functions
to sequentially rotate the inlet guide 210 and the needle
pusher 220 to squeeze and suture the suture spot 5. That
is, the driver 300 can provide tension to the first wire 10
connected to the inlet guide 210 and the second wire 20
connected to the needle pusher 220 to sequentially rotate
the inlet guide 210 and the needle pusher 220.
[0071] The driver 300 may include the handle 310, the
first operation unit 320 and the second operation unit 330.
[0072] The handle 310 has a shape that can be gripped
by a user, and is coupled to the trailing end of the shank
100. For example, the handle 310 may be rotatably cou-
pled to the second linkage 120 of the shank 100 by the
hinge 340. Here, the hinge 340 can be connected to the
shank 100 by inserting the hinge shaft 341 formed at one
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side into the hinge hole 121 of the second linkage 120,
and connected to the handle 310 by inserting a coupling
pin 350 into a hinge hole 343 formed at the other side.
In addition, the handle 310 may have a pin hole 311, into
which the coupling pin 350 is inserted, such that the hinge
340, the first operation unit 320 and the second operation
unit 330 can be pivotally coupled thereto.
[0073] The first operation unit 320 may be pivotally
coupled to one side of the handle 310 by the coupling
pin 350. Here, a pin hole 321 is formed at an upper end
of the first operation unit 320 such that the coupling pin
350 can be inserted.
[0074] In addition, the first operation unit 320 is con-
nected to the first wire 10, and provides tension to the
first wire 10 by compression of the user to rotate the inlet
guide 210 toward the outlet guide 230.
[0075] The second operation unit 330 may be pivotally
coupled to the other side of the handle 310 by the coupling
pin 350. Here, a pin hole 331 is formed at an upper end
of the second operation unit 330 such that the coupling
pin 350 can be inserted.
[0076] Further, the second operation unit 330 is con-
nected to the second wire 20, and provides tension to
the second wire 20 by compression of the user to rotate
the needle pusher 220 toward the inlet guide 210.
[0077] In the embodiment, while the first operation unit
320 and the second operation unit 330 are exemplarily
described as having a configuration with a main trigger
and an auxiliary trigger of a general gun, they are not
limited thereto but may include various configurations.
[0078] Hereinafter, an operation of the surgical suture
instrument in accordance with an exemplary embodi-
ment of the present invention will be described in detail
with reference to FIGS. 9 to 12.
[0079] FIG 9 is a view showing a state in which the
suture needle of the needle actuator of the surgical suture
instrument is inserted.
[0080] As shown in FIG. 9, the suture needle 1 is fully
inserted into the inlet hole 213a of the inlet guide member
213. Here, a suture wire 3 is connected to the trailing end
of the suture needle 1. Since the inlet guide member 213
has an arc shape corresponding to the curved suture
needle 1, the curved suture needle 1 can be easily in-
serted into the inlet guide member 213.
[0081] FIG. 10 is an example view for explaining the
squeezing of the suture spot according to the first oper-
ation of the surgical suture instrument of the present in-
vention.
[0082] As shown in FIG. 10, in a state in which the
suture needle 1 is inserted into the inlet guide member
213, the desired suture spot 5 of the tissue is positioned
between the inlet guide member 213 and the outlet guide
member 233. Then, when the first operation unit 320 of
the driver 300 is pulled by a finger, the first operation unit
320 is compressed and the first wire 10 pulls the inlet link
member 211, and thus, the inlet guide member 213 into
which the suture needle 1 is inserted is rotated toward
the outlet guide 230 about the first linkage 110. Here, the

inlet guide member 213 is engaged with the outlet guide
member 233 to squeeze the suture spot 5.
[0083] FIGS. 11 and 12 are views for explaining sutur-
ing of a suture spot according to a second operation of
the surgical suture instrument of the present invention.
[0084] First, as shown in FIG. 11, when the second
operation unit 330 of the driver 300 is pulled by a finger,
the second operation unit 330 is compressed and the
second wire 20 pulls the push link member 221, and thus,
the push guide member 223 is rotated toward the inlet
guide 210 about the first linkage 110. Then, the push
guide member 223 is inserted into the inlet guide member
213 to rotate and push the suture needle 1 in the inlet
guide member 213 so that the suture needle 1 passes
through the suture spot 5. Here, the leading end of the
suture needle 1 passing through the suture spot 5 is in-
troduced into the outlet hole 233a of the outlet guide
member 233.
[0085] Next, as shown in FIG. 12, when the push guide
member 223 is further rotated to substantially coincide
with the inlet guide member 213 to fully push the suture
needle 1 inserted into the inlet guide member 213, the
entire suture needle 1 passes through the suture spot 5
so that the suture wire 3 connected to the suture needle
1 sutures the suture spot 5. Here, the suture needle 1
completely passed through the suture spot 5 is guided
to pass through the outlet hole 233a of the outlet guide
member 233.
[0086] Next, compression against the first and second
operation units 320 and 330 is released and the surgical
suture instrument is separated from the suture spot 5,
completing a single suture with respect to the suture spot
5 of the tissue.
[0087] Finally, after the completion of the single suture,
the suture needle 1 is inserted into the inlet guide 210
again, and the process of FIGS. 9 to 12 is repeated to
perform the entire suturing with respect to the suture spot
5 of the tissue.
[0088] Accordingly, the surgical suture instrument of
the present invention squeezes the desired suture spot
5 through a primary rotation after insertion of the curved
suture needle 1, and pushes the suture needle 1 to pass
through the suture spot 5 by a secondary rotation to en-
able an elaborate suture with respect to the suture spot
5, minimizing undesired damage to the tissue by the su-
ture needle 1. In addition, as the squeezing and suturing
operation of the suture spot 5 is performed by the rotation,
the suturing can be safely performed regardless of the
direction of the suture plane. Further, since manipulation
of the suture needle 1 simple, an operation time can be
reduced. Furthermore, since the suturing using a single
laparoscopic port can be performed, an incision surface
of the body can be minimized.
[0089] FIG. 13 is a perspective view of a needle actu-
ator in accordance with another exemplary embodiment
of the present invention, FIG. 14 is a side view of FIG.
13, FIG. 15 is a plan view of FIG. 13, FIG. 16 is an en-
larged view of part C shown in FIG. 15, FIG. 17 is a per-
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spective view showing a rotational moving structure of a
needle pusher with respect to a fixing pin, and FIG. 18
is a cross-sectional view taken along line X-X of FIG. 17.
[0090] As shown in FIGS. 13 to 18, a needle actuator
201 in accordance with another exemplary embodiment
of the present invention may include an inlet guide 210,
a needle pusher 220 and an outlet guide 230.
[0091] The needle actuator 201 of this embodiment is
similar to the needle actuator 200 according to the pre-
vious embodiment of the present invention shown in FIG.
4 except for a rotation and movement structure of a nee-
dle pusher 220 with respect to a fixing pin 113. Accord-
ingly, the same components as in the previous embodi-
ment will be omitted.
[0092] The inlet guide 210 is rotatably coupled to one
side of a leading end of a shank 100, is connected to the
first wire 10 (see FIG. 6), and functions to guide such that
the suture needle 1 is inserted.
[0093] The inlet guide 210 may include an inlet link
member 211 having a link connecting hole 211 a (see
FIG. 5) fitted onto the fixing pin 113 fixed into the leading
end of the first linkage 110 of the shank 100 and coupled
to rotate toward the outlet guide 230 about the fixing pin
113, and an inlet guide member 213 fixed to an end of
the inlet link member 211 and having an inlet hole 213a
into which the suture needle 1 is inserted. Here, since
the link connecting hole 211a of the inlet link member
211 is disposed between a pair of outlet fixture members
231a and 231b, there is no movement with respect to the
fixing pin 113 in a direction of a rotary shaft when the
inlet guide 210 is rotated.
[0094] In addition, a first wire connecting hole 211b
(see FIG. 5), into which the first wire 10 is connected to
an opposite area of the inlet guide member 213 with re-
spect to the link connecting hole 211 a connected to the
fixing pin 113, may be formed in the inlet link member 211.
[0095] The inlet guide member 213 has an annular
cross-section, and may have an arc shape to correspond
to the curved suture needle 1 when seen from a side view.
[0096] Further, the inlet guide member 213 is posi-
tioned in the long hole 103 of the first linkage 110 at an
initial stage to minimize an outer cross-sectional area,
preventing damage to internal organs of the body when
the needle actuator 201 approaches an operation area
of a patient.
[0097] The needle pusher 220 is rotatably connected
to the other side of the leading end of the shank 100, is
connected to the second wire 20 (see FIG. 6), and func-
tions to push the suture needle 1 such that the suture
needle 1 inserted into the inlet guide 210 passes through
the suture spot 5 to perform the suturing.
[0098] The needle pusher 220 may include a push link
member 221 coupled such that the link connecting hole
221 a (see FIG. 5) is fitted onto the fixing pin 113 inserted
into the leading end of the first linkage 110 to subsequent-
ly rotate toward the inlet guide 210 previously rotated
toward the outlet guide 230, and a push guide member
223 fixed to an end of the push link member 221 and

rotated and inserted into the inlet guide member 213 to
push the suture needle 1 inserted into the inlet guide
member 213.
[0099] Here, a movable guide groove 115 including an
inclined guide groove 115a inclined toward the link con-
necting hole 211a of inlet link member 211 at a position
of the link connecting hole 221a of the push link member
221 and a straight guide groove 115b straightly formed
at an end of a front inclination of the inclined guide groove
115a in a circumferential direction of the fixing pin 113 is
provided at an outer circumference of the fixing pin 113,
and a movable guide protrusion 117 is formed in the link
connecting hole 221a of the push link member 221 to be
inserted into the movable guide groove 115. This is pro-
vided to guide the push guide member 223 to coincide
with a radius of rotation of the inlet guide member 213
as the movable guide protrusion 117 moves along the
movable guide groove 115 when the needle pusher 220
is subsequently rotated toward the inlet guide 210 previ-
ously rotated about the fixing pin 113.
[0100] In addition, the push link member 221 may have
a second wire connecting hole 221 b (see FIG. 5) to which
the second wire 20 is connected at an opposite area of
the push guide member 223 with respect to the link con-
necting hole 221 a connected to the fixing pin 113.
[0101] The push guide member 223 has an arc shape
corresponding to the inlet guide member 213 to be in-
serted into the arc-shaped inlet guide member 213.
[0102] Further, the push guide member 223 is posi-
tioned in the long hole 103 of the first linkage 110 to be
in parallel with the inlet guide member 213 at an initial
stage to minimize an outer cross-sectional area, prevent-
ing damage to internal organs of the body, when the nee-
dle actuator 201 approaches an operation area of the
patient.
[0103] The outlet guide 230 is fixed to the leading end
of the shank 100, is engaged with the inlet guide 210 to
squeeze the suture spot 5, and functions to guide pas-
sage of the suture needle 1 passing through the suture
spot 5.
[0104] The outlet guide 230 may include an outlet fix-
ture member 231 fixed to the fixing pin 113 provided at
the leading end of the first linkage 110 or the leading end
of the first linkage 110 to be disposed in front of the shank
100 on a straight line, and an outlet guide member 233
fixed to an end of the outlet fixture member 231 and hav-
ing an outlet hole 233a through which the suture needle
1 passing through the suture spot 5 passes.
[0105] In addition, the inlet guide member 213, the
push guide member 223 and the outlet guide member
233 may be circumferentially disposed along a concentric
circle having the same radius about the fixing pin 113 of
the first linkage 110.
[0106] FIG. 19 is an example view for explaining a first
operation state of the needle actuator in accordance with
another exemplary embodiment of the present invention,
FIG. 20 is a plan view of FIG. 19, and FIG. 21 is an en-
larged view of part D shown in FIG. 20.
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[0107] As shown in FIGS. 19 to 21, in a state in which
the suture needle 1 is inserted into the inlet guide member
213, the desired suture spot 5 of the tissue is positioned
between the inlet guide member 213 and the outlet guide
member 233. Then, when the first operation unit 320 of
the driver 300 is pulled by a finger, the first operation unit
320 is compressed, and the first wire 10 pulls the inlet
link member 211. Then, the inlet guide member 213 into
which the suture needle 1 is inserted is rotated toward
the outlet guide 230 about the fixing pin 113 of the first
linkage 110, and the inlet guide member 213 is engaged
with the outlet guide member 233 to squeeze the suture
spot 5. Here, the needle pusher 220 is maintained at an
initial stop state in the long hole 103 of the first linkage
110. In addition, the movable guide protrusion 117 in the
link connecting hole 221 a of the push link member 221
is maintained in a state inserted into a rear side position
of the inclined guide groove 115a formed in the outer
circumference of the fixing pin 113.
[0108] FIG. 22 is an example view for explaining a sec-
ond operation state of the needle actuator, FIG. 23 is a
plan view of FIG. 22, and FIG. 24 is an enlarged view of
part E shown in FIG. 23.
[0109] As shown in FIGS. 22 to 24, when the second
operation unit 330 of the driver 300 is pulled by a finger,
the second operation unit 330 is compressed and the
second wire 20 pulls the push link member 221, and the
push guide member 223 is rotated toward the inlet guide
210 about the fixing pin 113 of the first linkage 110. Here,
the movable guide protrusion 117 in the link connecting
hole 221 a of the push link member 221 is moved just
before the straight guide groove 115b along the inclined
guide groove 115a of the movable guide groove 115, i.e.,
to a boundary area between the inclined guide groove
115a and the straight guide groove 115b. Accordingly,
the push guide member 223 is moved toward the inlet
guide member 213 in the axial direction of the fixing pin
113 such that the leading end of the push guide member
223 is positioned near the trailing end of the inlet guide
member 213.
[0110] FIG. 25 is an example for explaining a third op-
eration state of the needle actuator, FIG. 26 is a plan
view of FIG. 25, and FIG. 27 is an enlarged view of part
F shown in FIG. 26.
[0111] As shown in FIGS. 25 to 27, when the push
guide member 223 is further rotated into the inlet guide
member 213, the movable guide protrusion 117 in the
link connecting hole 221a of the push link member 221
further moves forward along the straight guide groove
115b of the movable guide groove 115, and the push
guide member 223 pushes the suture needle 1 inserted
into the inlet guide member 213 to pass through the su-
ture spot 5. Then, the entire suture needle 1 passes
through the suture spot 5, and the suture wire 3 connect-
ed to the suture needle 1 passes through the suture spot
5. Here, the suture needle 1 completely passed through
the suture spot 5 is guided to pass through the outlet hole
233a of the outlet guide member 233.

[0112] Next, compression against the first and second
operation units 320 and 330 is released and the surgical
suture instrument is separated from the suture spot 5,
completing a single suture with respect to the suture spot
5 of the tissue.
[0113] It will be understood to those skilled in the art
that the present invention may be implemented in various
ways without changing the spirit of necessary features
of the present invention. Accordingly, the embodiments
described above are provided as examples in the whole
respects and do not limit the present invention. The scope
of the present invention is defined in the following claims
and all changed or modified types derived from the mean-
ings and scope of the claims and the equivalent concept
thereof should be construed as being included in the
scope of the present invention.

[Industrial Applicability]

[0114] The present invention can be applied to a sur-
gical suture instrument in which elaborate and safe su-
turing is needed, while minimizing undesired damage to
the tissue by the suture needle in the event of a laparot-
omy and laparoscopic surgery.

Claims

1. A surgical suture instrument comprising:

a shank;
a needle actuator installed at one side of the
shank, into which a suture needle is inserted,
squeezing a desired suture spot through primary
rotation, and pushing the suture needle by sec-
ondary rotation to pass through the suture spot
to suture the suture spot; and
a driver installed at the other side of the shank
and sequentially driving the squeezing and su-
turing operations of the needle actuator.

2. The surgical suture instrument according to claim 1,
wherein the shank has a wire hole in which first and
second wires are held.

3. The surgical suture instrument according to claim 2,
wherein the needle actuator comprises:

an inlet guide rotatably coupled to one side of a
leading end of the shank, connected to the first
wire, and guiding insertion of the suture needle;
a needle pusher rotatably coupled to the other
side of the leading end of the shank, connected
to the second wire, and rotating toward the inlet
guide to push the suture needle such that the
suture needle inserted into the inlet guide pass-
es through the suture spot to suture the suture
spot; and
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an outlet guide fixed to the leading end of the
shank, engaging with the inlet guide to squeeze
the suture spot, and guiding passage of the su-
ture needle passing through the suture spot.

4. The surgical suture instrument according to claim 3,
wherein the inlet guide and the needle pusher are
rotatably connected to the leading end of the shank,
and a first linkage to which the outlet guide is fixedly
connected is provided at the leading end.

5. The surgical suture instrument according to claim 4,
wherein a long hole corresponding to a radius of ro-
tation of the needle pusher is formed in the first link-
age such that the needle pusher is rotated toward
the inlet guide to pass therethrough.

6. The surgical suture instrument according to claim 4,
wherein the inlet guide comprises:

an inlet link member rotatably linked to the first
linkage about an axis perpendicular to a longi-
tudinal direction of the shank; and
an inlet guide member fixed to the inlet link mem-
ber, having an arc shape corresponding to the
curved suture needle, and having an inlet hole
into which the suture needle is inserted.

7. The surgical suture instrument according to claim 6,
wherein the inlet link member has a first wire con-
necting hole, to which the first wire is connected,
formed at an opposite area of the inlet guide member
with respect to the first linkage.

8. The surgical suture instrument according to claim 6,
wherein the needle pusher comprises:

a push link member rotatably linked to the first
linkage about the same axis as the inlet link
member; and
a push guide member fixed to the push link mem-
ber, having an arc shape corresponding to the
inlet guide member, and rotated to be inserted
into the inlet guide member and pushing the su-
ture needle inserted into the inlet guide member.

9. The surgical suture instrument according to claim 8,
wherein the push link member has a second wire
connecting hole, to which the second wire is con-
nected, formed at an opposite area of the push guide
member with respect to the first linkage.

10. The surgical suture instrument according to claim 8,
wherein an outer diameter of the push guide member
is at least smaller than a diameter of the suture nee-
dle.

11. The surgical suture instrument according to claim 8,

wherein a length of the push guide member is equal
to a length of the inlet guide member or at least larger
than a length of the inlet guide member.

12. The surgical suture instrument according to claim 8,
wherein the outlet guide comprises:

an outlet fixture member fixed to the first linkage
by a fixing shaft having an angle perpendicular
to a longitudinal direction of the shank; and
an outlet guide member fixed to the outlet fixture
member, having an arc shape corresponding to
the inlet guide member, and having an outlet
hole through which the suture needle passing
through the suture spot passes.

13. The surgical suture instrument according to claim
12, wherein the inlet guide member and the outlet
guide member have inner diameters corresponding
to each other, and larger than a diameter of the su-
ture needle.

14. The surgical suture instrument according to claim
12, wherein the inlet guide member and the outlet
guide member have lengths corresponding to each
other, and at least larger than a length of the suture
needle.

15. The surgical suture instrument according to claim
12, wherein the inlet guide member, the push guide
member and the outlet guide member are circumfer-
entially disposed along a concentric circle having the
same radius about the first linkage.

16. The surgical suture instrument according to claim 3,
wherein the driver is installed at a trailing end of the
shank, and provides tension to the first wire and the
second wire to sequentially rotate the inlet guide and
the needle pusher.

17. The surgical suture instrument according to claim
16, wherein the driver comprises:

a handle coupled to the trailing end of the shank
and gripped by a user;
a first operation unit pivotally coupled to one side
of the handle, connected to the first wire, and
providing tension to the first wire by compression
of the user to rotate the inlet guide toward the
outlet guide; and
a second operation unit pivotally coupled to the
other side of the handle, connected to the sec-
ond wire, and providing tension to the second
wire by compression of the user to rotate the
needle pusher toward the inlet guide.

18. The surgical suture instrument according to claim
17, wherein a second linkage to which the handle is
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rotatably connected is provided at the trailing end of
the shank.

19. A surgical suture instrument comprising:

a shank in which first and second wires are held;
an inlet guide rotatably coupled to one side of a
leading end of the shank, connected to the first
wire, and guiding insertion of a suture needle;
a needle pusher rotatably coupled to the other
side of the leading end of the shank, connected
to the second wire, and rotating toward the inlet
guide to push the suture needle such that the
suture needle inserted into the inlet guide pass-
es through the suture spot to suture the suture
spot;
an outlet guide fixed to the leading end of the
shank, engaging with the inlet guide to squeeze
the suture spot, and guiding passage of the su-
ture needle passing through the suture spot; and
a driver installed at a trailing end of the shank,
and providing tension to the first wire and the
second wire to sequentially rotate the inlet guide
and the needle pusher.

20. A surgical suture instrument comprising:

a shank;
an inlet guide rotatably coupled to one side of a
leading end of the shank and guiding insertion
of a suture needle;
a needle pusher rotatably coupled to the other
side of the leading end of the shank, and rotating
toward the inlet guide to push the suture needle
such that the suture needle inserted into the inlet
guide passes through a suture spot;
an outlet guide fixed to the leading end of the
shank, and guiding passage of the suture needle
passing through the suture spot; and
a driver installed at a trailing end of the shank,
and sequentially rotating the inlet guide and the
needle pusher.
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