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FLUID FLOW METAL SLEEVE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a U.S. National Stage of Inter-
national Application No. PCT/CN2019/095058, filed on Jul.
8, 2019, which claims the benefit of Chinese Patent Appli-
cation No. 201821373518X, titled “METAL LIQUID
FLOW SLEEVE” filed on Aug. 24, 2018. The contents of
the applications are hereby incorporated by reference in their
entireties for all purposes.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of medi-
cal devices, in particular to a medical pipeline device, and
especially to a fluid flow metal sleeve.

BACKGROUND

[0003] In modern clinical medical operations, ultrasound
surgical devices have been gradually applied in various
fields such as orthopedics, neurosurgery, burns, and oph-
thalmology. An ultrasound surgical device will have friction
on body tissues during an operation and then generate heat.
In some applications of surgery, the heat generated by
friction may have a positive therapeutic effect, such as
hemostatic treatment on a body tissue that is incised, but in
most cases, the heat generated by friction will damage cells
and tissues, causing postoperative complications to have
adverse effects. Therefore, when an ultrasound surgical
device is used for surgery, it is generally equipped with a
fluid flow system for cooling the friction hot point of the
scalpel head by means of a fluid flow sleeve.

[0004] Most of the fluid flow sleeves in the prior art are
made of polymer materials, and cannot achieve repeated
disinfection and reuse, thus having poor environmental
protection performance. The sleeve has does not have a part
that can be held by the user during the incision, which is easy
to cause scald in an improper use. In addition, none of the
fluid flow sleeves in the prior art has a length adjustment
function and has a tool depth restriction function during the
incision, resulting in high risk of injury by incision.

SUMMARY

[0005] In view of the existing problems, the present dis-
closure provides a fluid flow metal sleeve, comprising a
sleeve main body and an elongation portion, which are of a
hollow structure as a whole. The sleeve main body is
connected to the elongation portion in a threaded manner, a
terminal end of the sleeve main body is connected to an
ultrasound scalpel handle and enables the ultrasound scalpel
to pass therethrough, and the surfaces of the sleeve main
body and the elongation portion are provided with noise
reduction notches. The noise reduction notches are config-
ured to reduce noise from the fluid flow metal sleeve.
[0006] In the fluid flow metal sleeve of the present dis-
closure, preferably, the elongation portion has two or more
stages.

[0007] In the fluid flow metal sleeve of the present dis-
closure, preferably, a front end of the head of the elongation
portion and the sleeve main body are provided with slip-
proof notches, and an outer side of the elongation portion is
provided with scale lines.
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[0008] In the fluid flow metal sleeve of the present dis-
closure, preferably, the slip-proof notches are arc-shaped
recessed notches, rectangular recessed notches, rectangular
raised notches, or of other irregular shapes.

[0009] In the fluid flow metal sleeve of the present dis-
closure, preferably, the slip-proof notches are uniformly
distributed.

[0010] In the fluid flow metal sleeve of the present dis-
closure, preferably, the inside of the elongation portion is
provided with a limiting structure to prevent slippage of the
elongation portion from the sleeve main body.

[0011] In the fluid flow metal sleeve of the present dis-
closure, preferably, the inside of the elongation portion with
two or more stages is provided with a limiting structure to
prevent slippage of each stage of the elongation portion from
the elongation portion.

[0012] In the fluid flow metal sleeve of the present dis-
closure, preferably, the sleeve main body and the handle of
ultrasound scalpel are connected by means of a threaded
structure, a snap-fitting, a top thread structure, an elastic
expansion structure, a plugging structure, or a clamp slot
structure.

[0013] In the fluid flow metal sleeve of the present dis-
closure, preferably, the noise reduction notches are rectan-
gular, circular, elliptical, or of an irregular shape.

[0014] In the fluid flow metal sleeve of the present dis-
closure, preferably, the noise reduction notches are of a
through structure.

[0015] In the fluid flow metal sleeve of the present dis-
closure, preferably, the noise reduction notches are uni-
formly distributed.

[0016] In the fluid flow metal sleeve of the present dis-
closure, preferably, the threaded structure has a cross-section
in the shape of a rectangle, trapezoid or triangle.

[0017] The fluid flow metal sleeve involved in the present
disclosure can control the direction of fluid flow during
incision with an ultrasound scalpel so as to achieve the
lubricating and cooling effects on the scalpel head. The
material thereof is medical-grade metal, which is not only
environmentally friendly, but also achieves repeated disin-
fection and use. Also, a structure of one-stage or multi-stage
elongation portion is used to achieve the adjustable length
and improve the operability. By means of the adjustment, the
scalpel head realizes the functions of performing incision
and limiting the depth of exposure (cooperating with instru-
ments such as an endoscope). The inside of the elongation
portion is provided with a limiting structure, such that each
stage of elongation portion has a safety limit on the limit
travel so as to prevent slippage during use, such that the
device has high safety in use. The front end of the elongation
portion and the sleeve main body are provided with slip-
proof notches of various shapes, improving the operability
on length adjustment and holding. In addition, the arrange-
ment of the noise reduction notches can effectively reduce
the noise decibels during incision, and at the same time can
further reduce the weight of the fluid flow metal sleeve.
[0018] The water injection sleeve of the present disclosure
has a simple structure, is convenient and durable, has low a
machining cost, is flexible in operation, and can be used in
different forms according to surgical needs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] To describe the technical solutions in the particular
embodiments of the present disclosure more clearly, the
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drawings that need to be used in the description of the
particular embodiments will be briefly introduced below.
[0020] FIG. 1 is a perspective structural schematic dia-
gram of a fluid flow metal sleeve involved in a first embodi-
ment of the present disclosure.

[0021] FIG. 2 is a cross-sectional structural schematic
diagram of the fluid flow metal sleeve involved in the first
embodiment of the present disclosure.

[0022] FIGS.3A, 3B and 3C are respectively a perspective
structural schematic diagram, a cross-sectional view of a
front end of an elongation portion, and a cross-sectional
view along AA of an example of a fluid flow metal sleeve
involved in a second embodiment of the present disclosure.
[0023] FIGS. 4A, 4B and 4C are respectively a perspective
structural schematic diagram, a cross-sectional view of a
front end of an elongation portion, and a cross-sectional
view along AA of another example of the fluid flow metal
sleeve involved in the second embodiment of the present
disclosure.

[0024] FIGS.5A, 5B and 5C are respectively a perspective
structural schematic diagram, a cross-sectional view of a
front end of an elongation portion, and a cross-sectional
view along AA of yet another example of the fluid flow
metal sleeve involved in the second embodiment of the
present disclosure.

[0025] FIG. 6 is a perspective structural schematic dia-
gram of a fluid flow metal sleeve involved in a third
embodiment of the present disclosure.

[0026] FIG. 7 is a cross-sectional structural schematic
diagram of the fluid flow metal sleeve involved in the third
embodiment of the present disclosure.

[0027] FIG. 8 is a perspective structural schematic dia-
gram of an example of a fluid flow metal sleeve involved in
a fourth embodiment of the present disclosure.

[0028] FIG. 9 is a perspective structural schematic dia-
gram of another example of the fluid flow metal sleeve
involved in the fourth embodiment of the present disclosure.
[0029] FIG. 10 is a perspective structural schematic dia-
gram of yet another example of the fluid flow metal sleeve
involved in the fourth embodiment of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0030] The technical solutions in the present disclosure
will be described clearly and completely below with refer-
ence to the drawings. Obviously, the described embodiments
are some of, rather than all of, the embodiments of the
present disclosure. Based on the embodiments of the present
disclosure, all other embodiments obtained by those of
ordinary skill in the art without involving any inventive
effort fall within the scope of protection of the present
disclosure.

[0031] In the description of the present disclosure, it
should be noted that orientations or position relationships
indicated by terms such as “center”, “upper”, “lower”,
“left”, “right”, “vertical”, “horizontal”, “inside” and “out-
side” are based on orientations or position relationships
shown in the drawings, which is only for convenience of
describing the present disclosure and simplifying the
description, rather than indicates or implies that devices or
elements referred to must have a specific orientation or be
constructed and operated in the specific orientation, and
therefore cannot be construed as limiting the present disclo-
sure. Furthermore, the terms “first”, “second” and “third” are
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used for descriptive purposes only and should not be con-
strued as indicating or implying the relative importance.
[0032] In the description of the present disclosure, it
should be noted that the terms “mounting”, “connecting”
and “connection” should be understood in a broad sense,
unless otherwise explicitly specified or defined, for example,
it may be a fixed connection, a detachable connection or an
integrated connection; may be a mechanical connection or
an electrical connection; and may be a direct connection or
an indirect connection through an intermediate medium, or
may be a communication between the interior of two ele-
ments. For those of ordinary skill in the art, the specific
meanings of the terms mentioned above in the present
disclosure should be construed according to specific circum-
stances.

[0033] The present disclosure will be further described in
detail below by way of the particular embodiments and with
reference to the accompanying drawings. FIG. 1 is a per-
spective structural schematic diagram of a fluid flow metal
sleeve involved in a first embodiment of the present disclo-
sure. FIG. 2 is a cross-sectional structural schematic diagram
of the fluid flow metal sleeve involved in the first embodi-
ment of the present disclosure. As shown in FIGS. 1 and 2,
the fluid flow metal sleeve involved in the first embodiment
of'the present disclosure comprises a sleeve main body 1 and
an elongation portion 2. The sleeve main body 1 and the
elongation portion 2 are connected to each other by means
of a threaded structure 3, having a hollow structure as a
whole. The elongation portion 2 can be retracted into the
sleeve main body 1. The threaded structure may have a
cross-section in the shape of a triangle, trapezoid, rectangle,
etc. During use, the elongation portion 2 can be extended
from the sleeve main body 1 by a certain length through the
threaded structure 3 according to actual needs. In this
embodiment, an outer side of the elongation portion 2 is
provided with scale lines 7, by which the length of elonga-
tion of the elongation portion 2 can be adjusted, and at the
same time the length of elongation can be read visually. A
terminal end 4 of the sleeve main body is connected to an
ultrasound scalpel handle and enables the ultrasound scalpel
to pass therethrough. The sleeve main body and the ultra-
sound scalpel handle can be connected by means of a
threaded structure, a snap-fitting structure, a top thread
structure, an elastic expansion structure, a plugging struc-
ture, a clamp slot structure, etc. The threaded structure may
be in various forms, such as single-head, multi-head, etc.,
and may have a cross-section in the shape of a triangle,
trapezoid, rectangle, etc. The periphery of the front end of
the head of the elongation portion 2 is provided with
elongation portion slip-proof notches 5 of a tooth-like struc-
ture. The elongation portion slip-proof notches 5 may be
arc-shaped recessed notches, rectangular recessed notches,
rectangular raised notches, or of other irregular shapes. The
elongation portion slip-proof notches 5 may be in a uniform
or non-uniform distribution. The fluid flow metal sleeve
involved in the first embodiment of the present disclosure
uses a metal structure, the original holding part can extend
from the outside of the ultrasound handle to the outer wall
of the metal sleeve, and the overall sleeve has an adjustable
telescopic function, achieving the adaption to different
application scenarios.

[0034] FIGS. 3A, 3B and 3C, FIGS. 4A, 4B and 4C and
FIGS. 5A, 5B and 5C are perspective schematic diagrams
and cross-sectional views of different examples of a fluid
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flow metal sleeve involved in a second embodiment of the
present disclosure. As shown in FIGS. 3A, 3B and 3C, FIGS.
4A, 4B and 4C and FIGS. 5A, 5B and 5C, the periphery of
the sleeve main body 1 is provided with sleeve main body
slip-proof notches 6. The sleeve main body slip-proof
notches 6 may be arc-shaped recessed notches, rectangular
recessed notches, rectangular raised notches, or of other
irregular shapes. The sleeve main body slip-proof notches 6
may be in a uniform or non-uniform distribution. FIGS. 3A,
3B and 3C respectively show a perspective structural sche-
matic diagram of the fluid flow metal sleeve, with the
elongation portion slip-proof notches and the sleeve main
body slip-proof notches being arc-shaped slip-proof
recessed notches, and cross-sectional views of the elonga-
tion portion slip-proof notches and the sleeve main body
slip-proof notches. FIGS. 4A, 4B and 4C respectively show
a perspective structural schematic diagram of the fluid flow
metal sleeve, with the elongation portion slip-proof notches
and the sleeve main body slip-proof notches being rectan-
gular slip-proof recessed notches, and cross-sectional views
of the elongation portion slip-proof notches and the sleeve
main body slip-proof notches. FIGS. 5A, 5B and 5C respec-
tively show a perspective structural schematic diagram of
the fluid flow metal sleeve, with the elongation portion
slip-proof notches and the sleeve main body slip-proof
notches being rectangular slip-proof raised notches, and
cross-sectional views of the elongation portion slip-proof
notches and the sleeve main body slip-proof notches. The
arrangement of the elongation portion slip-proof notches and
the sleeve main body slip-proof notches can effectively
enhance operability on length adjustment and holding and
avoid the problems of slippage during use.

[0035] FIGS. 6 and 7 are respectively a perspective sche-
matic diagram and a cross-sectional structural schematic
diagram of the fluid flow metal sleeve involved in a third
embodiment of the present disclosure. As shown in FIG. 6,
the elongation portion of the fluid flow metal sleeve
involved in the third embodiment of the present disclosure
has two stages, including a first-stage elongation portion 8
and a second-stage elongation portion 9. Of course, the
present disclosure is not limited thereto, and the elongation
portion may be multi-stage. The use of the elongation
portion of two or more stages increases the length adjust-
ment range and improves the convenience and flexibility of
operation. Furthermore, the inside of the elongation portion
is provided with a limiting structure, such that each stage of
elongation portion has a safety limit on the limit travel so as
to prevent slippage during use, such that the device has high
safety in use.

[0036] FIGS. 8 to 10 are perspective structural schematic
diagrams of the fluid flow metal sleeve involved in a fourth
embodiment of the present disclosure. As shown in FIGS. 8
to 10, the periphery of the sleeve main body 1 and the
elongation portion 2 is provided with noise reduction
notches of various shapes. In FIG. 8, the periphery of the
sleeve main body 1 and the elongation portion 2 is provided
with elliptical noise reduction notches 10. In FIG. 9, the
periphery of the sleeve main body 1 and the elongation
portion 2 is provided with circular noise reduction notches
11. In FIG. 10, the periphery of the sleeve main body 1 and
the elongation portion 2 are provided with rectangular noise
reduction notches 12. The noise reduction notches may also
be of other regular or irregular shapes. The noise reduction
notches may be of a through structure or a non-through
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structure, and may be in the uniform or non-uniform dis-
tributed. The arrangement of the noise reduction notches can
prevent buzzing generated when the fluid passes through the
fluid flow metal sleeve, thereby effectively reducing the
noise decibels during incision. Meanwhile, the arrangement
of the noise reduction notches can further reduce the weight
of the fluid flow metal sleeve.
[0037] Finally, it should be noted that, the above embodi-
ments are only for describing, but not limiting, the technical
solutions of the present disclosure. Although the present
disclosure have been described in detail with reference to the
above embodiments, those of ordinary skill in the art should
understood that the technical solutions stated in the above
embodiments can still be modified, or some or all of the
technical features therein can be equivalently substituted;
and such modifications or substitutions do not make the
essence of the corresponding technical solutions depart from
the scope of the technical solutions of the embodiments of
the present disclosure.
1. A fluid flow metal sleeve,
the fluid flow metal sleeve comprising a sleeve main body
and an elongation portion, which are of a hollow
structure as a whole,
wherein the sleeve main body is connected to the elon-
gation portion by means of a threaded structure, a
terminal end of the sleeve main body is connected to an
ultrasound scalpel handle and enables the ultrasound
scalpel to passing therethrough, and the surfaces of the
sleeve main body and the elongation portion are pro-
vided with noise reduction notches, and
wherein the noise reduction notches are configured to
reduce noise from the fluid flow metal sleeve.
2. The fluid flow metal sleeve according to claim 1,
wherein the elongation portion has two or more stages.
3. The fluid flow metal sleeve according to claim 1,
wherein a front end of the head of the elongation portion
and the sleeve main body are provided with slip-proof
notches, and an outer side of the elongation portion is
provided with scale lines.
4. The fluid flow metal sleeve according to claim 3,
wherein the slip-proof notches are arc-shaped recessed
notches, rectangular recessed notches, rectangular
raised notches, or of other irregular shapes.
5. The fluid flow metal sleeve according to claim 3,
wherein the slip-proof notches are uniformly distributed.
6. The fluid flow metal sleeve according to claim 1,
wherein the inside of the elongation portion is provided
with a limiting structure to prevent slippage of the
elongation portion from the sleeve main body.
7. The fluid flow metal sleeve according to claim 1,
wherein the sleeve main body and the ultrasound scalpel
handle are connected by means of a threaded structure,
a snap-fitting structure, a top thread structure, an elastic
expansion structure, a plugging structure, or a clamp
slot structure.
8. The fluid flow metal sleeve according to claim 1,
wherein the noise reduction notches are rectangular, cir-
cular, elliptical, or of an irregular shape.
9. The fluid flow metal sleeve according to claim 8,
wherein the noise reduction notches are of a through
structure.
10. The fluid flow metal sleeve according to claim 1,
wherein the threaded structure has a cross-section in the
shape of a rectangle, trapezoid or triangle.
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11. The fluid flow metal sleeve according to claim 2,

wherein the inside of the elongation portion with two or
more stages is provided with a limiting structure to
prevent slippage of each stage of the elongation portion
from the elongation portion.

12. The fluid flow metal sleeve according to claim 10,

wherein the noise reduction notches are uniformly dis-
tributed.



