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ABSTRACT

A handle assembly and a surgical stapler including the handle assembly is provided,
wherein the handle assembly includes a first handle and a second handle. A first limit portion
and a second limit portion are provided on one end of the first handle and one end of the
second handle, respectively. The first limit portion is on a proximal end side of the second
limit portion. As the first handle is at its initial position, the first limit portion abuts the
second limit portion to prevent the first handle from rotation in a second direction. In an
mvalid state, the first handle can still be squeezed; meanwhile, the first and the second limit
portions limit the initial angular position of the first handle and the initial position of the
second handle. When the first handle is not rotated, the second handle cannot be rotated and

the stapler cannot be fired.

21

Date Regue/Date Received 2020-06-23



HANDLE ASSEMBLY AND STAPLER INCLUDING THE SAME

TECHNICAL FIELD
[0001] The present disclosure relates generally to surgical instruments, more
particularly, to stapler technology, and specifically to a handle assembly and a stapler

comprising the same handle assembly.

BACKGROUND

[0002] Digestive tract tumor is one of human discases of high incidence. During
treatment a circular stapler is widely used for suturing physiological tissues such as tissues in
the digestive tract, replacing the manual operation by doctors. The circular stapler is a
surgical instrument commonly used in suturing remaining end sections, in cither end to end
or end to side manner, of the physiological tissues of esophagus, stomach, intestine, etc., in a
way of axial internal stapling. During the process of anastomoses, two sections of tissues
are accommodated in the stapler, and form a circular anastomotic stoma after firing the
stapler, to rebuild a tissue channel.

[0003] In the prior art, the circular stapler includes a body portion, a handle assembly
detachably connected to the body portion and an anvil assembly matched with the body
portion. The body portion includes a cartridge assembly positioned on a distal end which
includes a cylindrical cartridge and a knife, and a knob positioned on a proximal end, thereof,
which can be rotated relative to the body portion. In the present disclosure, the positions of
the distal end and the proximal end are defined relative to an operator, wherein, the proximal
end is a closest end to the operator and the distal end is a furthest end from the operator and
closest to a surgical site. The anvil assembly includes an anvil, an anvil head on the top of the

anvil, a cutter inside the anvil and an anvil shaft detachably connected to the body portion. In
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surgical operation, after the tumor tissues are separated and cored, the anvil shaft is connected
to the distal end of instrument body through a purse on one end of the tissues; the knob is
rotated to shorten a distance between the cartridge and the anvil to an appropriate distance
when the stapler can be fired in performing the suturing. As the development of surgical
imstruments advances, circular staplers have been more widely used for treatment of discases
such as hemorrhoids.

[0004] Meanwhile, in urinary surgical field, another kind of circular stapler is also
applied to treat redundant prepuce and phimosis, which is called circumcision stapler. The
structure of the circumcision stapler is similar to the circular stapler for digestive tract as
aforementioned, except for the glans cap assembly configured to work with the body portion.
Similarly, the glans cap assembly includes an anvil, a glans cap fixedly connected to the anvil,
a cutter anvil and a central rod detachably connected to the body portion. During operation,
the prepuce tissues to be removed are fixed to the glans cap, the central rod is disposed at the
distal end of the body portion, and the knob is rotated to shorten a distance between the glans
gap and the cartridge assembly to an appropriate distance. The stapler is then able to be fired
by squeezing the handle to accomplish the anastomosis.

[0005] Along with the technological development, the firing mechanism of the circular
stapler has been improved with an added a lockout mechanism. When the stapler is not ready
to be fired, even squeezing the handle wouldn’t actuate the handle, thus prevent the stapler
from being fired by mistake. However, in practice, the lockout mechanism has some defects.
For example, the insurance mechanism affects negatively on the operators’ experience, and
the housing of the stapler may be ruptured if the operator squeezes the handle with excessive
force.

[0006] In addition, an initial angle exists between the handle and the housing of the

stapler. While firing the stapler, the operator squeczes the handle to decrease the angle until
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the handle is close to the housing of the stapler. However, the existing handle lacks a limiting
structural design, leaving an excessively large opening angle at the initial position, which

causes inconvenience to the operator.

SUMMARY

[0007] In relation to the problems in the prior art, the objective of the present disclosure
is to provide a handle assembly and a stapler including the handle assembly. Such handle
assembly limits an angular deflection of a first handle portion at an initial position, improves
mstallation accuracy of the first handle portion, and limits an initial position of a second
handle portion.

[0008] The present disclosure provides a handle assembly for firing a stapler, including:

[0009] a first handle portion and a second handle portion, wherein one end of the first
handle portion is rotatably attached to one end of the second handle portion, the first handle
portion and the second handle portion being relatively displaceable between an engaged
position and a disengaged position;

[0010] when the first and the second handle portion are not linked, the second handle
portion is in a lockout position (i.e. an insurance position); when the first handle portion and
the second handle portion are linked, the rotation of the first handle portion in a first direction
moves the second handle portion from the lockout position to a firing position;

[0011] the first handle portion is provided, on its one end, with a first limit portion; and
the second handle portion is provided, on its onc end, with a second limit portion; the first
limit portion is located on a proximal end side of the second limit portion;

[0012] when the first handle portion is in an initial position, the second limit portion
engages the first limit portion to block rotation of the first handle portion in a second

direction.
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[0013] In some embodiments of the present disclosure, the first direction is
counterclockwise, and the second direction is clockwise; or, the first direction is clockwise,
the second direction is counterclockwise.

[0014] In some embodiments of the present disclosure, the first handle portion includes
a first cavity, the first limit portion is a limit pivot pin located inside the first cavity, and two
ends of the limit pivot pin are fixed to two side walls of the first cavity respectively;

[0015] when the first handle portion is in the initial position, a side surface of the limit
pivot pin abuts the second limit portion.

[0016] In some embodiments of the present disclosure, the second limit portion
includes two limiting posts, with an imaginary line connecting thereto parallel to a central
axis of the limit pivot pin;

[0017] when the first handle portion is in the initial position, the limit pivot pin
simultancously abuts both limiting posts.

[0018] In some embodiments of the present disclosure, wherein the second handle
portion is provided with a second cavity, and the second limit portion comprises two limiting
posts which are respectively located on lower parts of side walls of the second cavity;

[0019] when the first handle portion is in the initial position, the first limit portion
simultancously abuts both limiting posts.

[0020] In some embodiments of the present disclosure, the limiting posts and the side
walls of the second cavity are integrally formed.

[0021] In some embodiments of the present disclosure, the first handle portion is
provided with a sliding slot which comprises two interconnected sections: a first section and a
second section; a slider is slidably disposed in the sliding slot;

when the slider is located in the first section of the sliding slot, as the first handle portion

is rotated in the first direction, the slider does not engage the second handle portion, thus the
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first handle portion and the second handle portion are not linked; when the slider is located in
the second section of the sliding slot, as the first handle portion is rotated in the first direction,
the slider abuts the second handle portion and pushes the second handle portion to rotate with
the first handle portion.

[0022] In some embodiments of the present disclosure, the handle assembly further
includes:

[0023] an indicator attached to a distal end of a pulling sheet, a proximal end of which
is sleeved on a screw rod;

[0024] a knob provided at a distal end of the screw rod, and when the knob is rotated,
the pulling sheet is moved thereby towards a proximal end of the stapler;

[0025] the pulling sheet moves the indicator from a first position area to a second
position area, while pushing the slider from the first section to the second section of the
sliding slot.

[0026] In some embodiments of the present disclosure, the handle assembly further
includes:

[0027] a first pivot pin, passing through the first handle portion and the second handle
portion, is fixed to a housing of the stapler;

[0028] a first torsion spring sleeved on the first pivot pin, and two ends thereof abut the
housing of the stapler and the second handle portion, respectively;

[0029] a second pivot pin fixed to the housing of the stapler;

[0030] a second torsion spring sleeved on the second pivot pin, and two ends of the
second torsion spring respectively abut the housing of the stapler and the first handle portion.

[0031] The present disclosure further provides a stapler, including the handle assembly.

[0032] The handle assembly and the stapler including the handle assembly provided by

the present disclosure have the following advantages:
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[0033] The present disclosure provides a handle assembly and a stapler including the
handle assembly. The handle assembly includes a first handle portion and a second handle
portion which can be configured different linkage states, and only the rotation of the second
handle portion can fire the stapler, thereby avoiding accidental firing. In an invalid state, the
first handle portion can still be squeezed without causing rupture of the housing. The first
handle portion is provided with a first limit portion and the second handle portion is provided
with a second limit portion. In an initial state, the two limit portions abut each other to
prevent the rotation of the first handle portion in a second direction, so that the angular
deflection of the first handle portion in its initial position will not be too great, ensuring high
accuracy of the iitial position of the first handle portion and improving the operator's
experience; in addition, the two limit portions limit the initial position of the second handle
portion so that when the first handle portion is not rotated, the second handle portion cannot

be rotated to fire the stapler.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Various detailed non-limiting embodiments of the present disclosure are
described herein, with references to the drawings, to elaborate on features, objectives, and
advantages.

[0035] FIG 1 is a schematic view of a handle assembly according to an embodiment of
the present disclosure applied in a stapler;

[0036] FIG. 2 is a schematic view of the handle assembly according to the embodiment
of the present disclosure applied in a regular stapler;

[0037] FIG. 3 is a schematic view of the handle assembly according to the embodiment
of the present disclosure applied in a circumcision stapler;

[0038] FIGS. 4-6 are schematic views according to the embodiment of the present
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disclosure when the handle assembly is in an initial state;

[0039] FIG. 7 is a schematic view of a second handle in relation to a slider according to
the embodiment of the present disclosure when the handle assembly is in the initial state;

[0040] FIGS. 8-10 are schematic views according to the embodiment of the present
disclosure when the handle assembly is in an invalid state;

[0041] FIG 11 is a schematic view of the second handle in relation to the slider
according to the embodiment of the present disclosure when the handle assembly is in the
invalid state;

[0042] FIGS. 12-14 are schematic views according to the embodiment of the present
disclosure when the handle assembly is in a firing state;

[0043] FIG 15 is a schematic view of the second handle in relation to the slider,
according to the embodiment of the present disclosure, when the handle assembly is in the

firing state.

DETAILED DESCRIPTION

[0044] In the following, embodiments of the present disclosure will be described in
details with reference to the drawings. The concept of the present disclosure can be
implemented in a plurality of forms, and should not be understood to be limiting. In contrary,
these embodiments are provided to make the present disclosure more comprehensible and
understandable, and so the conception of the embodiments can be conveyed to those skilled
in the art fully. Reference marks in the figures refer to same or similar elements, so repeated
description of them will be omitted.

[0045] FIG 1 shows the structure of the stapler according to an embodiment of the
present disclosure, wherein a staple cartridge assembly 72 and an anvil assembly 73 are

provided at a distal end of the stapler, a knob 71 and a handle assembly are provided at a
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proximal end of the stapler. The stapler can be fired by actuating the handle assembly.

[0046] FIGS. 2-7 show the structure of the handle assembly in an initial position
according to the embodiment of the present disclosure. In order to clearly show the structure
and mechanism of the handle assembly and the other parts, partial housing and components
have been omitted in the figures. The handle assembly according to the present disclosure
provides a first handle portion 1 (hereinafter referred to simply as the “first handle”, for
simplicity) and a second handle portion 2 (hereinafter referred to simply as the “second
handle”, for simplicity). The first handle portion 1 and the second handle portion are
relatively displaceable between an engaged position (i.c. the first and second handle portions
are linked, in the manner described herein) and a disengaged position (i.e. the first and second
handle portions are not linked, in the manner described herein). Only when the second handle
2 is rotated can the stapler be fired. One end of the first handle 1 and one end of the second
handle 2 are pivotally attached. When the first handle 1 and the second handle 2 are not
linked (i.e. they are in the disengaged position), as the operator squeezes the first handle 1,
the second handle 2 cannot be rotated, thus the stapler cannot be fired. When the first handle
1 and the second handle 2 are linked (i.e. they are in the engaged position), the operator
squeezing the first handle 1 causes the second handle 2 to rotate, thereby firing the stapler.

[0047] To control the linkage state of the first handle 1 and the second handle 2, the
first handle 1 is further provided with a sliding slot 41 and a slider 42. The sliding slot 41
includes a first section and a second section connected with each other. The second handle 2
includes a handle abutment 25; when the slider 42 is positioned in the first section of the
sliding slot 41, as the first handle 1 is rotated in a first direction, the slider 42 does not engage
the handle abutment 25. As such the second handle 2 is in a lockout position (i.e. an insurance
position). That is to say, although the first handle 1 is rotated, the handle assembly is in an

invalid state, therefore the stapler cannot be fired. In this embodiment, the first direction is a
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counterclockwise direction shown in the figure, but the present disclosure is not limited to
this configuration. Therefore, when an operator squeezes, the first handle 1 can be easily
rotated, but the second handle 2 is not actuated. As the stapler is not being fired, the force
required to rotate the first handle 1 is very mall. The operator can immediately learn that the
stapler is not fired, and will not apply excessive force that may ruptures the stapler housing.

[0048] When the slider 42 is positioned in the second section of the sliding slot 41, and
the first handle 1 is rotated in the counterclockwise direction, the slider 42 engages the handle
abutment 25 and rotates the second handle 2 from the lockout position to a firing position.
When the second handle 2 is rotated in the counterclockwise direction, it simultancously
advances a staple pushing rod 75 distally, thereby fires the stapler.

[0049] Tt should be noted that the first section and the second section of the sliding slot
41 in the present disclosure are relative terms, i.c. not necessarily referred to two ends of the
sliding slot 41. As shown from the perspectives in the figure 5, the first section of the sliding
slot 41 is positioned on the right side of the second section. When the slider 42 is positioned
in the first section of the slide slot 41, it will not engage the handle abutment 25, whereas in
the second section of the slide slot 41, it will engage the handle abutment 25.

[0050] In the embodiment of the present disclosure, the movement of the slider 42 from
the first section to the second section of the sliding slot 41 is adjusted by an indicator 5. The
indicator 5 includes a first end 51, a positioning portion 53 and a second end 52. The first end
51 of the indicator 5 is provided with a protrusion 54 which is located correspondingly to a
position of a hook of a pulling sheet 6. The positioning portion 53 of the indicator 5 is
pivotally attached to the housing 74 of the stapler. A tail of the pulling sheet 6 is fixed to a
screw rod 76 and will move along the screw rod 76. When the knob 71 is rotated in one
direction, the screw rod 76 will move towards the proximal end of the stapler, advancing the

pulling sheet 6 proximally. The hook of the pulling sheet 6 may then effect a movement of
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the first end 51 of the indicator 5 in the second direction, so that when the first end 51 of the
indicator 5 moves from a first position area to a second position area, the second end 52 of
the indicator 5 further moves the slider 42 from the first section to the second section of the
sliding slot 41. In this embodiment, the second direction is the clockwise direction shown in
the figure, but the present disclosure is not limited to this configuration. A window is
provided on the stapler body portion corresponding to the first position area and the second
position area, for the purpose of observing the position of the first end 51 of the indicator
during use. When the first end 51 of the indicator 5 is in the first position area, the handle
assembly is in the insurance state thus the stapler cannot be fired. When the first end 51 of the
indicator 5 is in the second position area, the stapler can be fired. In order to cue the operator
that the stapler is in ready to be fired, the second position area is marked in green, which has
been disclosed in the prior art.

[0051] Furthermore, a pressure spring 45 is further disposed to the slider 42 to reset the
slider 42 after departing from the indicator 5. When the first end 51 of the indicator 5 moves
from the first position area towards the second position area, the second end 52 of the
indicator 5 advances the slider 42 from the first section to the second section of the sliding
slot 41, compressing and deforming the pressure spring 45. When the first end 51 of the
indicator 5 returns to the first position area, the restoring force of the pressure spring 45 then
biases the slider 42 back to the first section of the sliding slot 41. Two side walls of the first
cavity 13 are respectively provided with a sliding slot 41, and the slider 42 includes two
sliding portions 421 and an abutment between the two sliding portions 422. Each sliding
portion 421 is slidably disposed in the sliding slot 41. The pressure spring 45 is provided
between each sliding slot 41 and the corresponding sliding portion 421, respectively.

[0052] In the embodiment of the present disclosure, a first pivot pin 31 passes through

both the first handle 1 and the second handle 2. The first pivot pin 31 is fixedly secured to a

10
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housing 74 of the stapler, and a first torsion spring 32 is sleeved thereon. Both ends of the
first torsion spring 32 are respectively attached to the housing 74 of the stapler and the second
handle 2. As an external force is released after rotation, the second handle 2 is biased by the
first torsion spring and reset to the initial position.

[0053] Since both the first handle 1 and the second handle 2 are both rotated around the
first pivot pin 31, the operator's experience is improved. Additionally, in the embodiment, a
second torsion spring 34 and a second pivot pin 33 are further provided for resetting the first
handle 1. The second pivot pin 33 is fixedly secured to the housing 74 of the stapler, the
second torsion spring 34 is sleecved on the second pivot pin 33, and two ends of the second
torsion spring 34 are respectively attached to the housing 74 of the stapler and the first handle
1.

[0054] The first handle 1 and the second handle 2 are pivotally attached to the housing
of the stapler. The second torsion spring 34 merely applies a resistance to the first handle 1 in
the counterclockwise rotation, not in the clockwise rotation. If the initial position of the first
handle 1 is not limited, the angular deflection of the first handle 1 with respect to the housing
of the stapler 74 may be too great to render a stable structure of the handle assembly.

[0055] The present disclosure can be applied not only to a conventional circular stapler,
but also to a circumcision stapler. For example, FIG. 3 shows the structure of a body portion 8
of the circumcision stapler. A distal end of the circumcision stapler body portion 8 includes a
cartridge assembly 81, and a glans cap assembly (not shown in the figure) cooperated with
the cartridge assembly 81. In using the circumcision stapler, the second handle 2 is movably
connected to one end of the circumcision stapler. The second end of the second handle 2 is
configured to push a staple pushing component when the stapler is ready to be fired, to fire
the circumcision stapler.

[0056] Therefore, as shown in FIGS. 5-7, in the present disclosure, a first limit portion

11
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and a second limit portion that limit the clockwise rotation of the first handle 1 are further
provided to the first handle 1 and the second handle 2, respectively. In this embodiment, the
first handle 1 includes a first cavity. Inside the first cavity, a limit pivot pin 14 is provided as
the first limit portion. Both ends of the limit pivot pin 14 are fixed to two side walls of the
first cavity, respectively. The second handle 2 includes a second cavity. A handle limit portion
24 protruding from a lower part of each side wall of the second cavity is provided as a second
limit portion. An imaginary line connecting the two handle limit portions 24 is parallel to a
central axis of the limit pivot pin 14. When the first handle 1 is in the initial position, the limit
pivot pin 14 simultancously abuts the two handle limit portions 24. Since the limit pivot pin
14 is provided on a proximal end side of the handle limit portion 24, it prevents clockwise
rotation of the first handle 1, and limits an initial opening angle of the first handle. However,
it has no effect in counterclockwise rotation of the first handle.

[0057] The handle limit portion 24 could either be a limit post integrally formed with
the side walls of the second handle 2 or a separate limit post that is fixed to the second handle
2 by welding or fasteners. Similarly, both ends of the limit pivot pin 14 can also be fixed to
the side walls of the first handle 1 by welding or fasteners.

[0058] In addition, by having the structural design of the limit pivot pin 14 and the
handle limit portion 24, the initial position of the second handle 2 is also limited. The second
handle 2 can only be rotated clockwise with respect to the first handle 1, but not
counterclockwise. Therefore, in the invalid state, the first handle 1 can be rotated
counterclockwise with respect to the second handle 2. In a firing state, the first handle 1 and
the second handle 2 can be rotated simultancously in the counterclockwise direction.
However, when the first handle 1 is not rotated, the second handle 2 cannot be rotated
counterclockwise to fire the stapler, further ensuring safety in use.

[0059] This embodiment provides one way to implement the first limit portion of the

12

Date Regue/Date Received 2021-12-08



first handle 1 and the second limit portion of the second handle 2. The first limit portion may
be formed in a square column shape or other shapes that are not limited to the structure of the
limit pivot pin 14. Alternatively, the first limit portion may be formed by two limit plates,
disposed respectively on the inner surface of the side walls of the first cavity. The second
limit portion may not be limited to the structure of the two handle limit portion 24,
alternatives such as an integral limit column or a limit pivot pin, or two limit plates provided
on the outer surface of the side walls of the second cavity can be used, all of which fall within
the scope of the present disclosure.

[0060] The mechanical structure in connecting the first handle 1 and the second handle
2 provided in the present disclosure is non-limiting. All other alternative structures fall within
the scope of the present disclosure. For instance, the second torsion spring and the second
limit pivot pin used for resetting the first handle could be replaced by at least one pressure
spring. The pressure spring or springs are attached between the first handle and the housing
of the stapler. When the first handle is rotated, the pressure spring is compressed and
deformed; when released, the first handle is biased by the pressure spring to return to the
mitial position. Furthermore, a double-rotation-center structure is available. Similarly, a first
and a second torsion spring and a first and a second limit pivot pin are used. The first pivot
pin is fixedly secured to the second handle and passes through the first handle. The first
torsion spring is sleeved on the first torsion spring. Two ends of the first torsion spring abut
the first handle and the second handle respectively. As such, the first handle can be reset. The
second limit pivot pin is fixedly secured to the housing of the stapler and passes through the
second handle. The second torsion spring is sleeved on the second limit pivot pin. Two ends
of the second torsion spring abut the second handle and the housing of the stapler,
respectively. As such, the second handle can be reset. The first handle and the second handle

are rotated around the first torsion spring and the second torsion spring, respectively.

13
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[0061] In addition, this embodiment only provides one implementation to control the
linkage state of the first handle 1 and the second handle 2. But the disclosure is not limited
thereto. In other embodiments, for example, the sliding slot and the slider can be provided on
the second handle. When the first handle and the second handle are not linked, the slider does
not engage the first handle. When the first handle and the second handle are linked, the slider
engages the second handle. Alternatively, an elastic member could be provided between the
first handle and the second handle. When the clastic member expands, the first handle and the
second handle are linked together. In some embodiments using a slider, the way to change the
slider position is not limited to the abovementioned methods. Other means for moving the
slider in the sliding slot such as pushing, pulling, attracting, or repelling all fall within the
scope of the present disclosure.

[0062] FIGS. 8 to 11 show the structure of the handle assembly according to the
embodiment in the invalid state. In this state, the pulling sheet 6 does not pull the indicator 5,
so the position of the indicator 5 is unchanged. The slider 42 is still positioned in the first
section of the sliding slot 41. On its rotational path, the slider 42 does not engage the handle
abutment 25 of the second handle 2. It should be noted that, in the initial state, the slider 42 is
positioned by the slider resetting pressure spring 45 at the end of the first section of the
sliding slot 41 far from the second section, i.e. the right end of the first section shown in the
figure. Alternatively, the initial position of the slider 42 may be limited by a second end 52 of
the indicator 5. In this embodiment, a first end 11 of the first handle 1 is a gripping portion,
and a second end 12 includes an attachment portion; a first end 21 of the second handle 2 is
positioned inside the cavity of the attachment portion, and a second end 22 engages the staple
pushing rod 75. As such, the stapler is in an insurance state. Since the torsion force of the
second torsion spring 34 is much smaller compared to the force required for firing the stapler,

the first handle 1 can be rotated counterclockwise around the first pivot pin 31 with a very
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small force, and the second handle 2 continues to enter inside the cavity of the first handle 1.
As the first handle 1 and the second handle 2 are not linked, when the first handle 1 is forced
to rotate, it does not rotatc the second handle 2 thus the firing of the stapler cannot be
completed. The stapler provides a tactile feedback that the first end 51 of the indicator 5 has
not rcached the second position arca and the stapler has not been fired. When the external
force is released, the first handle 1 is reset by the second torsion spring 34.

[0063] As shown in FIG. 9, since the first handle 1 is rotated counterclockwise, the
handle limit portion 24 and the limit pivot pin 14 are disengaged, thus the handle limit
portion 24 and the limit pivot pin 14 no longer limit the position of the first handle 1.

[0064] FIGS. 12 to 15 show the structure of the handle assembly according to the
embodiment of the present disclosure in the firing state. In this process, rotating the knob 71
causes the screw rod 76 to effect advancement of the pulling sheet 6 proximally, thereby
rotating the first end 51 of the indicator 5 clockwise to move from the first position area to
the second position area. The second end 52 of the indicator 5 pushes the slider 42 toward the
second section 412 of the slide slot 41. When the first handle 1 is squeezed and rotated
counterclockwise, the slider 42 engages the handle abutment 25 and prevents the second
handle 2 from continuing to enter the internal cavity of the first handle 1. As such, the second
handle 2 and the first handle 1 become linked. The second handle 2 is rotated
counterclockwise in synchronization with the first handle 1, and a second end 22 of the
second handle 2 pushes the staple pushing rod 75 which further pushes a staple pushing sheet
and a circular cutter of the stapler in performing suturing and cutting operations.

[0065] As shown in the figures, the slider resetting pressure spring 45 is being
compressed during the movement of the slider 42. When the stapler is fired, the pulling sheet
6 is ejected by a pulling sheet abutment 23 at an ejection point, so that the hook 61 of the

pulling sheet 6 is disengaged from the indicator 5. The indicator 5 will automatically return to
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the initial position. In this embodiment, a metal sheet 77 is provided in the housing 74 of the
stapler at a position corresponding to the first end 51 of the indicator 5, and when the
indicator 5 returns to its initial position, it will engage the metal sheet 77, making a clicking
sound cueing the operator that the indicator 5 has been reset. Since the first end 51 of the
indicator 5 returns to the first position area, the second end 52 of the indicator 5 is disengaged
from the slider 42. The slider 42 is then biased to the first section of the sliding slot 41 by the
slider resetting pressure spring 45 until the reset is complete. The second handle 2 is reset by
the bias of the first torsion spring 32. As the first handle 1 is engaged with the second handle
2 due to the slider, the first handle 1 is firstly reset along with the second handle 2, and then
reset by the second torsion spring 34.

[0066] In the firing state, as the first handle 1 and the second handle 2 are rotated
simultancously, their relative position is unchanged. Therefore the limit pivot pin 14 remains
in engagement with the handle limit portion 24. As the first handle 1 is released and rotated
towards its initial position, it rotates the second handle 2. The first handle 1 and the second
handle 2 are rotated simultaneously which speeds up the reset.

[0067] An embodiment of the present disclosure further provides a stapler, including
the abovementioned handle assembly. When the stapler is not ready to be fired, the first
handle is not engaged with the second handle, and the stapler is not fired. The operator can
also identify the firing state from the operating experience. Only when the stapler is ready to
be fired, the first handle engages the second handle and can fire the stapler. In addition to
avoiding the accidental firing of the stapler, rupture in the stapler housing is avoided too. This
embodiment is provided with an angle limit structure located between the housing of the
stapler and the first handle, limiting the initial position and the reset position of the first
handle, thus ensuring the structural stability of the stapler.

[0068] The handle assembly and the stapler including the handle assembly provided by
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the present disclosure have the following advantages:

[0069] The present disclosure provides a handle assembly and a stapler including the
handle assembly. The handle assembly includes a first handle and a second handle which can
be configured in different linkage states, and only the rotation of the second handle can fire
the stapler, thereby avoiding accidental firing. In the invalid state, the first handle can still be
squeezed without causing rupture of the housing. The first handle is provided with the first
limit portion and the second handle is provided with the second limit portion. In the initial
state, the two limit portions abut cach other to prevent the rotation of the first handle in the
second direction, so that the angular deflection of the first handle in its initial position will
not be too great, ensuring high accuracy of the initial position of the first handle and
improving the operator's experience; in addition, the two limit portions limit the initial
position of the second handle, so that when the first handle is not rotated, the second handle
cannot be rotated to fire the stapler.

[0070] The detailed description of the present disclosure with reference to specific
selected embodiments hercof should not be construed as limiting, but merely as
exemplifications of the present disclosure. Those skilled in the art will envision other

modifications to the present disclosure.
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WHAT IS CLAIMED IS:

1. A handle assembly for firing a stapler, comprising a first handle portion and a second
handle portion, wherein one end of the first handle portion is rotatably attached to one end of
the second handle portion, the first handle portion and the second handle portion being
relatively displaceable between an engaged position and a disengaged position; when the first
and the second handle portion are in the disengaged position, the second handle portion is in
a lockout position; when the first handle portion and the second handle portion are in the
linked position, rotation of the first handle portion in a first direction moves the second
handle portion from the lockout position to a firing position;

the first handle portion is provided, on its one end, with a first limit portion, and the
second handle portion is provided, on its one end, with a second limit portion; the first limit
portion is located on a proximal end side of the second limit portion; when the first handie
portion is in an initial position, the second limit portion engages the first limit portion to
block rotation of the first handle portion in a second direction.

2. The handle assembly according to claim 1, wherein the first direction is
counterclockwise, and the second direction is clockwise; or, the first direction is clockwise,
the second direction is counterclockwise.

3. The handle assembly according to claim 1, wherein the first handle portion comprises
a first cavity, the first limit portion is a limit pivot pin located inside the first cavity, and two
ends of the limit pivot pin are fixed to two side walls of the first cavity respectively;

when the first handle portion is in the initial position, a side surface of the limit pivot pin
abuts the second limit portion.

4. The handle assembly according to claim 3, wherein the second limit portion
comprises two limit posts, with an imaginary line connecting thereto parallel to a central axis

of the limit pivot pin;
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when the first handle portion is in the initial position, the limit pivot pin simultaneously
abuts both limit posts.

5. The handle assembly according to claim 1, wherein the second handle portion is
provided with a second cavity, and the second limit portion comprises two limit posts which
are respectively located on lower parts of side walls of the second cavity;

when the first handle portion is in the initial position, the first limit portion
simultancously abuts both limit posts.

6. The handle assembly according to claim 5, wherein the limit posts and the side walls
of the second cavity are integrally formed.

7. The handle assembly according to claim 1, wherein the first handle portion is
provided with a sliding slot comprising a first section and a second section connected with
cach other; a slider is slidably disposed in the sliding slot;

when the slider is located in the first section of the sliding slot, as the first handle portion
is rotated in the first direction, the slider does not engage the second handle portion, thus the
first handle portion and the second handle portion are not linked; when the slider is located in
the second section of the sliding slot, as the first handle portion is rotated in the first direction,
the slider abuts the second handle portion and pushes the second handle portion to rotate with
the first handle portion.

8. The handle assembly according to claim 7, further comprising an indicator attached to
a distal end of a pulling sheet, a proximal end of the pulling sheet is sleeved on a screw rod; a
knob provided at a distal end of the screw rod, and when the knob is rotated, the pulling sheet
is moved thereby towards a proximal end of the stapler; the pulling sheet moves the indicator
from a first position area to a second position area, while pushing the slider from the first
section to the second section of the sliding slot.

9. The handle assembly according to claim 1, further comprising:
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a first pivot pin, passing through the first handle portion and the second handle portion
and fixed to a housing of the stapler;

a first torsion spring sleeved on the first pivot pin, and two ends thercof abutting the
housing of the stapler and the second handle portion, respectively;

a second pivot pin fixed to the housing of the stapler;

a second torsion spring sleeved on the second pivot pin, and two ends of the second
torsion spring respectively abut the housing of the stapler and the first handle portion.

10. A stapler comprising the handle assembly according to any one of claims 1 to 9.
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