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nipulation by an operator, an insertion part provided at
the frontend of the handle part and inserted into a vagina
during operation, an ultrasound treatment transducer
provided to the insertion part to generate high-intensity
focused ultrasound, a driver for driving the ultrasound
treatment transducer, and a controller for controlling the
driver. The high-intensity focused ultrasound operation
device may be utilized for a variety of operations such
as beauty treatment, adipolysis, gynecological disease
treatment, etc.
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Description
[Technical Field]

[0001] The present invention relates a high-intensity
focused ultrasound operation device and an operation
method thereof.

[Background Art]

[0002] Recently, interestin skin care and obesity treat-
ment is increasing day by day. Accordingly, various med-
ical devices for skin care and obesity treatment are being
developed. For example, various skin care medical prod-
ucts for patients who want face lifting or skin tightening
operations are being developed. Medical devices for
obesity treatment are also being developed.

[0003] Examples of medical devices for skin care in-
clude medical devices to incise skin tissue in an invasive
manner. However, such a manner has safety issues of
operation and is not preferred by patients. Accordingly,
non-invasive medical devices that do not require incision
of skin tissue are increasingly attracting attention. Such
atrend becomes dominant in skin care and obesity treat-
ment, and is expected to prevail in other medical fields
as well.

[0004] To meet such a trend, ultrasound medical de-
vices using high-intensity focused ultrasound (HIFU) are
coming into the spotlight as non-invasive medical devic-
es. For example, there are ultrasound medical devices
for non-invasively performing skin lifting or skin tightening
operations by irradiating high-intensity focused ultra-
sound onto the interior of skin tissue for skin care oper-
ation, and an ultrasound medical device for non-invasive-
ly burning or dissolving fat tissue by irradiating high-in-
tensity focused ultrasound (HIFU) onto a subcutaneous
fat layer for obesity treatment.

[0005] Incidentally, gynecological disease patients are
ever increasing. In general, gynecological diseases can
be roughly classified into neoplastic disease, inflamma-
tory diseases, menstrual disorders, venereal diseases,
sexual dysfunction, etc. More particularly, there are cer-
vical cancer, ovarian cancer, etc., as examples of repre-
sentative cancers and there is hysteromyoma as an ex-
ample of neoplastic disease. There is leucorrhea as an
example of inflammatory disease and amenorrhea, men-
strual pain, menstrual cycle disorder, etc., as examples
of menstrual disorders. In addition, there are sexual de-
siredisorder, sexual arousal disorder, orgasmic disorder,
dyspragia, vaginal contraction disorder, etc., as exam-
ples of sexual dysfunction. Among these, sexual dys-
function refers to inability to achieve orgasm or other sex-
related difficulties. Traditionally, sexual dysfunction in
women naturally occurs due to childbirth or aging in many
cases. However, recently, sexual dysfunction patients
are ever increasing even among young women in their
20s to 30s. In regard to such phenomenon, there are
various causes, but immoderate smoking and drinking,
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drug abuse, stress, etc., are known as major causes of
increase in sexual dysfunction among young people.
[0006] Treatment methods of such gynecological dis-
eases can be roughly classified into treatment methods
using drugs and treatment methods using medical de-
vices. Among these, treatment methods using medical
devices for gynecological disease treatment include us-
ing thermal medical devices, moxa-cauterizers, sitz bath
devices, laser therapy devices, etc. However, treatment
methods using thermal medical devices, moxa-cauteriz-
ers, sitz bath devices, etc., are not direct treatment meth-
ods and it is known that effects thereof are also very
trivial. In addition, for a treatment method using laser ther-
apy devices, bleeding comes along with intense pain dur-
ing operation, and pain persists even after operation and
side effects occur. Accordingly, daily life becomes very
uncomfortable.

<Related Art Document> US Patent Application Publica-
tion No. 2007-0232913

[Disclosure]
[Technical Problem]

[0007] Itis an object of the presentinvention to provide
non-invasive gynecological disease treatment and vag-
inal contraction operations. It is another object of the
present invention to provide increase safety and efficien-
cy of the operations for gynecological disease treatment
and vaginal contraction. Itis another object of the present
invention to provide different types of operations by
means of a single device. It is yet another object of the
present invention to increase operation efficiency by
shortening operation time.

[Technical Solution]

[0008] In accordance with one aspect of the present
invention, provided is a high-intensity focused ultrasound
operation device, including: a handle part for manipula-
tion by an operator; a cartridge provided at a front end
of the handle part and inserted into a vagina during op-
eration; an ultrasound treatment transducer provided at
the cartridge and generating high-intensity focused ultra-
sound (HIFU); a driver for driving the ultrasound treat-
ment transducer; and a controller for controlling the driv-
er.

[0009] Inthis case, the ultrasound treatment transduc-
er may include at least one independent transducer that
forms a single thermal lesion with the high-intensity fo-
cused ultrasound at a location spaced apart from a vag-
inal inner-wall surface by a predetermined distance or at
least one transducer array that forms multiple thermal
lesions with the high-intensity focused ultrasound.
[0010] In addition, the cartridge may have a cylinder
or bar shape and include a window which is formed in a
longitudinal direction of the cartridge at a circumference
of the cartridge and through which high-intensity focused



3 EP 3 017 845 A1 4

ultrasound generated from the ultrasound treatment
transducer is transmitted.

[0011] Inaddition, the ultrasound treatment transducer
may irradiate high-intensity focused ultrasound toward
endopelvic fascia (EPF).

[0012] Inaddition, the ultrasound treatment transducer
may irradiate the high-intensity focused ultrasound to a
depth of 1.0 to 30.0 mm from a vagina surface.

[0013] Inaddition, the driver may include a stepper mo-
tor enabling the ultrasound treatment transducer to per-
form straight-line back-and-forth motion within a range
of 10.0 mm to 120.0 mm.

[0014] In addition, the cartridge may have a cylinder
or bar shape and the driver may include a rotation motor
for rotating the cartridge within a range of 30°C to 360°C.
[0015] In addition, the controller may control the driver
such that thermal lesions caused by high-intensity fo-
cused ultrasound of the ultrasound treatment transducer
form a straight line or a plurality dots of arranged on a
string line during operation.

[0016] In addition, an image probe provided at the car-
tridge and imaging an area irradiated with high-intensity
focused ultrasound of the ultrasound treatment transduc-
er may be further included.

[0017] In this case, the image probe may be coupled
with the ultrasound treatment transducer.

[0018] In addition, in an embodiment, a cooling fluid
provided in the cartridge; and a cooling fluid circulation
line for supplying the cooling fluid to the cartridge and
retrieving the supplied cooling fluid may be further includ-
ed.

[0019] In accordance with another aspect of the
present invention, provided is a high-intensity focused
ultrasound operation device for use in operations for
gynecological disease treatment or a vaginal contraction,
the high-intensity focused ultrasound operation device
including: a first cartridge forming a thermal lesion
through high-intensity focused ultrasound; a second car-
tridge forming a smaller high-intensity focused ultra-
sound thermal lesion than the first cartridge; an operation
handpiece designed compatibly with the first and second
cartridges; and a driver provided at the operation hand-
piece and used compatibly with the first and second car-
tridges to drive the first and second cartridges.

[0020] In an embodiment, an image probe provided at
the operation handpiece and used compatibly with first
and second cartridges to image a high-intensity focused
ultrasound irradiation area irradiated by each of the first
and second cartridges may be further included.

[0021] In addition, the image probe is provided at each
of first and second cartridges, and the image probe is
coupled with the ultrasound treatment transducer to be
integrally provided with the ultrasound treatment trans-
ducer.

[0022] In accordance with another aspect of the
present invention, provided is a high-intensity focused
ultrasound operation device, including: an operation
handpiece used as a handle of an operator; a cartridge
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having a bar shape in order to be inserted into a vagina
of a operation subject, detachably provided to the oper-
ation handpiece, and including an ultrasound treatment
transducer generating high-intensity focused ultrasound
in an interior of the cartridge; and a driver for driving the
ultrasound treatment transducer such that the ultrasound
treatment transducer moves from front to back in a lon-
gitudinal direction of the cartridge, wherein the operation
handpiece includes a cartridge-rotating part for rotating
the cartridge with respect to a rivet of the cartridge.
[0023] In addition, a guider for fastening with the car-
tridge may be provided at the operation handpiece, and
a fastener may be provided, in a shape corresponding
with the guider, at the cartridge to be fastened with the
guider.

[0024] In addition, the cartridge may be set such that
the high-intensity focused ultrasound is irradiated to a
depth of 1.0 to 30.0 mm from a vagina inner-wall surface.
[0025] In accordance with another aspect of the
present invention, provided is a high-intensity focused
ultrasound operation method, the method including: pre-
paring a cartridge having an ultrasound treatment trans-
ducer generating high-intensity focused ultrasound; in-
serting the cartridge into a vagina of a subject; and con-
trolling the ultrasound treatment transducer such that a
thermal lesion caused by the high-intensity focused ul-
trasound of the ultrasound treatment transducer is
formed at a location spaced apart from a vaginal inner
wall by a predetermined distance.

[0026] In accordance with yet another aspect of the
presentinvention, provided is a method of operating high-
intensity focused ultrasound, the method including: pre-
paring afirst handpiece assembly for skin care treatment;
preparing a second handpiece assembly for gynecolog-
ical disease treatment and vaginal contraction opera-
tions; and selecting an operation type for a subject to be
operated; and operating the high-intensity focused ultra-
sound using any one of the first and second handpiece
assemblies that is suitable for the selected operation

type.
[Advantageous Effects]

[0027] A high-intensity focused ultrasound operation
device according to an embodiment of the presentinven-
tion may include cartridges, compatible with the opera-
tion handpiece, having operation conditions suitable for
subjects to be operated, and a cartridge selected there-
from is mounted to the operation handpiece and used for
an operation. Accordingly, patient-specific operations
may be conducted by means of only one device through
cartridge changing. In addition, since the high-intensity
focused ultrasound may non-invasively regenerate or re-
cover endopelvic fascia controlling vaginal contraction
using high-intensity focused ultrasound, pain is minimal
and bleeding hardly occurs, compared to laser devices
that directly burn a vaginal inner wall. Therefore, the pa-
tient can live an ordinary life after operation.
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[0028] According to an embodiment of the present in-
vention, an operator may form thermal lesions over an
entire vaginal inner wall while combining front-to-back
movement and rotation of the ultrasound treatment trans-
ducer, by simply manipulating the operation handpiece,
thereby shortening time taken for gynecological disease
treatment and/or vaginal contraction operations and en-
hancing operation efficiency.

[0029] According to an embodiment of the present in-
vention, two or more high-intensity focused ultrasound
operations may be conducted using a single device by
mounting a cartridge, to an operation handpiece, suitable
for a desired operation among a face lifting or skin tight-
ening operation, a subcutaneous fat layer reduction or
removal operation, and operations for gynecological dis-
ease treatment and vaginal contraction to an operation
handpiece and conducting the operation after preparing
cartridges having various operation purposes compatibly
with the operation handpiece.

[0030] A high-intensity focused ultrasound operation
method according to an embodiment of the present in-
vention may perform an operation customized for each
patient by means of a single device by changing a car-
tridge since the operation may be conducted by, after
preparing cartridges having an operation condition suit-
able for a state of a subject to be operated compatibly
with an operation handpiece, mounting a selected car-
tridge on the operation handpiece.

[Description of Drawings]

[0031] Fig. 1is a perspective view schematically illus-
trating a high-intensity focused ultrasound operation de-
vice according to an embodiment of the present inven-
tion, Fig. 2 is a view illustrating a coupling process of a
first operation handpiece and a first cartridge illustrated
in Fig. 1, Fig. 3 is a sectional view schematically illustrat-
ing a first operation handpiece and a first cartridge illus-
trated in Fig. 1, Fig. 4 is a view illustrating first and second
cartridges according to an embodiment of the present
invention, Fig. 5 is a flowchart schematically illustrating
a high-intensity focused ultrasound operation method us-
ing a first operation handpiece illustrated in Fig. 1, Fig. 6
is a perspective view illustrating a second operation
handpiece and a third cartridge illustrated in Fig. 1, Fig.
7 is a view illustrating a mutual coupling process of a
second operation handpiece and a third cartridge illus-
trated in Fig. 6, Fig. 8 is a first sectional view illustrating
a coupling structure of a second operation handpiece
and a third cartridge illustrated in Fig. 6, Fig. 9 is a second
sectional view illustrating a coupling structure of a second
operation handpiece and a third cartridge illustrated in
Fig. 6, Fig. 10 is a flowchartiillustrating an operation proc-
ess for gynecological disease treatment and vaginal con-
traction, and Fig. 11 is a view illustrating an operation
process for gynecological disease treatment and vaginal
contraction according to an embodiment of the present
invention.
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[Mode for Invention]

[0032] ReferringtoFigs. 1to 3, ahigh-intensity focused
ultrasound operation device 10 according to an embod-
iment of the presentinvention may be an ultrasound med-
ical device for conducting operations for gynecological
disease treatment and/or vaginal contraction using high-
intensity focused ultrasound (hereinafter referred to as
"HIFU"). In addition, the high-intensity focused ultra-
sound operation device 10 may be a medical device that
may conduct two or more different operations using high-
intensity focused ultrasound (HIFU). In this case, the two
or more operations basically are operations for gyneco-
logical disease treatment and/or vaginal contraction and
may additionally include at least one of a non-invasive
face lifting operation or a skin tightening operation, and
operations to reduce or remove non-invasive subcuta-
neous fat layers.

[0033] The high-intensity focused ultrasound (herein-
after referred to as "HIFU") may form a thermal lesion 12
by focusing such that ultrasound is concentrated on one
focal point. The thermal lesion 12 may be a thermal focus
having a high temperature of about 60°C or more. Ac-
cordingly, the high-intensity focused ultrasound opera-
tion device 10 conducts a face lifting operation or a skin
tightening operation by forming the thermal lesion 12 on
dermis, fascial layers, or SMAS layers at alocation about
1.5 mm to 4.5 mm from a skin surface, or an operation
to reduce or remove fat by forming the thermal lesion 12
on subcutaneous fat layers at a location about 6.0 mm
to 15.0 mm from a skin surface. Alternatively, operation
of regenerating or recovering endopelvic fascia (EPF,
see 70 in Fig. 11) may be conducted through formation
of thermal lesions (22 in Fig. 11) on the endopelvic fascia
as muscle controlling vaginal contraction in women.
[0034] The high-intensity focused ultrasound opera-
tion device (hereinafter referred to as "HIFU operation
device 10") may include a device body 100, a first hand-
piece assembly 200, a first cartridge set 300, a second
handpiece assembly 400, a second cartridge set 500,
etc.

[0035] The device body 100 may provide operation-
related information to an operator (not shown) and enable
the operator to operate or manipulate the HIFU operation
device 10. For example, the device body 100 may include
adisplay 110 for displaying operation-related information
to an operator, a controller 120 enabling the operator to
operate or control the HIFU operation device 10, etc. As
the controller 120, a touch screen, etc. may be used.
[0036] The first handpiece assembly 200 may include
a first operation handpiece 210 and a first connection
cable 220. The first operation handpiece 210 provided
toirradiate HIFU to an operation subject may be provided
in a hand-held form in order to provide more convenient
manipulation to a user. For example, the first operation
handpiece 210 may include a first handle part 212 such
that an operator conveniently holds the first operation
handpiece 210. A first operation switch 212a enabling an
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operator to control ultrasound irradiation operation may
be provided to an upper portion of the first handle part
212. The first connection cable 220 may electrically and
physically connect the first operation handpiece 210 and
the device body 100. One end ofthe firstconnection cable
220 is connected with the first operation handpiece 210
and another end of the first connection cable 220 may
be detachably connected to the device body 100.
[0037] The first cartridge set 300 may be composed of
a plurality of cartridges. For example, the first cartridge
set 300 may include a first cartridge 310 and a second
cartridge 320, operation conditions of which are different.
Operation purposes of the first cartridge 310 and the sec-
ond cartridge 320 are different. Particularly, the first car-
tridge 310 may serve to reduce or remove a non-invasive
subcutaneous fatlayer and the second cartridge 320 may
be used for a non-invasive face lifting operation or a skin
tightening operation. Detailed descriptions such as an
operation process and an operation condition for each
of the first and second cartridges 310 and 320 are de-
scribed below.

[0038] Each of the first and second cartridges 310 and
320 may be detachable from the first operation hand-
piece 210. For example, a first guider 214 for coupling
with a cartridge (310 in Fig. 2, etc.) of the first cartridge
set 300 may be provided at a front end of the first handle
part 212. In an embodiment, the first guider 214 may be
provided in a bar shape protruded in a front end direction
of the first handle part 212. In addition, a penetrated hole
312a having a shape corresponding to a cross-section
of the first guider 214 is provided at the center of a first
cartridge body 312. Accordingly, as illustratedin Fig. 2(a),
the first cartridge 310 may be coupled to the first opera-
tion handpiece 210 by inserting the first guider 214 into
the penetrated hole 312a. In this case, in order to prevent
a coupled state of the first cartridge 310 from being re-
leased, a locking device 214a may be provided at a front
end of the first guider 214. An operator may lock the first
cartridge 310 by rotating the locking device 214a or re-
lease a locked state thereof.

[0039] To the interior of the first guider 214, a first im-
age probe 216 for imaging tissue to be operated upon
may be provided. Mostly, the first image probe 216 may
be provided in a bar type according to the first guider
214. The first image probe 216 may generate image ul-
trasound in order to image skin tissue to be operated
upon, i.e., a subcutaneous fat layer. The first guider 214
may be located at an upper portion of the therapeutic
transducer 314 provided to each of the first and second
cartridges 310 and 320 when the first and second car-
tridges 310 and 320 are fastened with the first operation
handpiece 210. Accordingly, the therapeutic transducer
314 irradiates HIFU while moving from front to back at
an under portion of the first guider 214, and thus, the
therapeutic transducer 314 may be called an ultrasound
treatment transducer. In addition, the first image probe
216 may generate separate image ultrasound to image
a subcutaneous fat layer, and display the image through
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the display 110.

[0040] Here, the first operation handpiece 210 may in-
clude a first driver 218 in order to move the therapeutic
transducer 314 from front to back. In an embodiment, as
the first driver 218, a stepper motor, etc. may be used.
The first driver 218 and the therapeutic transducer 314
may be connected by a supporter 316. Accordingly, the
first driver 218 causes the supporter 316 to move from
front to back and thus the therapeutic transducer 314
may move from front to back.

[0041] The first driver 218 may enable the therapeutic
transducer 314 to move from front to back such that the
therapeutic transducer 314 has an operation range of
about 40.0 mm to 100.0 mm. More particularly, the first
driver 218 may be a stepper motor and enable the ther-
apeutic transducer 314 to move from front to back by a
predetermined length within a range of about 40.0 mm
to 100.0 mm. In this case, the therapeutic transducer 314
may irradiate HIFU during moving within this range. The
therapeutic transducer 314 may be set in such a way that
HIFU is irradiated at a regular interval such that the ther-
mal lesion 12 forms a plurality of dots along the same
line, or in such a way that HIFU is irradiated such that
the thermal lesion 12 forms a straight line without an in-
terval.

[0042] Meanwhile, when a moving length from front to
back of the therapeutic transducer 314 is less than 40.0
mm, an operation area that is subject to skin lifting, skin
tightening or a subcutaneous fat layer operation is small,
whereby operation time may be greatly prolonged. The
subcutaneous fat layer curvedly spreads in both direc-
tions with respect to the navel of the human. Accordingly,
when the moving range from front to back of the thera-
peutic transducer 314 is greater than 100.0 mm, initial
and final HIFU irradiation depths for the subcutaneous
fatlayer become different because the therapeutic trans-
ducer 314 is set in such a way that HIFU is irradiated to
a regular depth, whereby the risk that HIFU is irradiated
toan areaoutside a subcutaneous fatlayer may increase.
Such a risk may similarly occur also in the case of skin
lifting or skin tightening. Accordingly, the first driver 218
may be set such that the therapeutic transducer 314
moves from front to back within a range of about 40.0
mm to 100.0 mm, more preferably 60.0 mm to 80.0 mm,
in order to reduce operation time while securing operation
safety.

[0043] Meanwhile, each of the first and second car-
tridges 310 and 320 may include a cooling fluid for cooling
heating generated due to operation of the therapeutic
transducer 314. In an embodiment, each of the first and
second cartridges 310 and 320 is provided such that the
interior thereof may be filled with cooling water, and the
cooling water is set to be circulated via a separate cooling
water circulation line (not shown), thereby preventing
overheating of the therapeutic transducer 314. In order
to realize this, when the first and second cartridges 310
and 320 are mounted to the first operation handpiece
210, the cooling water in the first and second cartridges
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310 and 320 is connected to the cooling water circulation
line, the cooling water circulation line is connected to a
the cooling water storage container (not shown) in the
interior of the device body 100, and the cooling water in
the cooling water storage container may be circulated.
Meanwhile, although not shown, a circulation means
such as a pump may be installed on the cooling water
circulation line.

[0044] Since the high-intensity focused ultrasound op-
eration device 10 having such a structure includes the
first cartridge 310 and the second cartridge 320 suitable
for different operations which may be selectively mount-
ed to the first operation handpiece 210, an operator may
select a cartridge, which may conduct a desired opera-
tion, from the first and second cartridges 310 and 320
and conduct an operation by mounting the selected car-
tridge to the first operation handpiece 210. In this case,
various operations may be conducted using one device
simply by changing a cartridge, when compared to high-
intensity focused ultrasound medical devices that may
conduct only one operation, thereby realizing a multifunc-
tional ultrasound medical device structure.

[0045] In particular, in the cases of a non-invasive ul-
trasound operation for face lifting and a non-invasive ul-
trasound operation for reducing a subcutaneous fatlayer,
the depth and the intensity of high-intensity focused ul-
trasound, skin tissue of a subject to be imaged, etc. are
completely different and thus it is very difficult to conduct
the two operations by means of one device. However,
the high-intensity focused ultrasound operation device
10 includes the first image probe 216 which the different
first and second cartridges 310 and 320 in the first oper-
ation handpiece 210 may share and thus different oper-
ations are possible by changing the first and second car-
tridges 310 and 320, thereby addressing such a technical
barrier.

[0046] As described above, the high-intensity focused
ultrasound operation device 10 according to an embod-
iment of the present invention including the first cartridge
set 300 composed of the first and second cartridges 310
and 320, etc. having different operation purposes may
conduct a desired operation, according to operation pur-
pose, by selecting a cartridge, which may conduct a de-
sired operation, from the first and second cartridges 310
and 320 and mounting the same to the first operation
handpiece 210. Accordingly, the high-intensity focused
ultrasound operation device according to the present in-
vention may conduct two or more high-intensity focused
ultrasound operations, using only one device, by provid-
ing operation handpieces having various operation pur-
poses and then conduct an operation by means of a
handpiece that may conduct a desired operation of a face
lifting operation or a skin tightening operations and an
operation for reducing or removing a subcutaneous fat
layer. In addition, the high-intensity focused ultrasound
operation device according to an embodiment of the
present invention may include cartridges, compatible
with the operation handpiece, having operation condi-
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tions suitable for subjects to be operated upon, and a
cartridge selected therefrom is mounted to the operation
handpiece and used for an operation. Accordingly, pa-
tient-specific operations may be conducted by means of
only one device through cartridge changing.

[0047] Subsequently, the firstcartridge set 300 accord-
ing to an embodiment of the present invention is de-
scribed in detail. Here, the same contents as those for
the high-intensity focused ultrasound operation device
10 previously described may be omitted or simplified.
[0048] Referring to Fig. 4(a), the first cartridge 310 ac-
cording to an embodiment of the present invention may
be provided for an operation for reducing or removing a
subcutaneous fat layer. In an embodiment, the first car-
tridge 310 may be used when the thickness (T1) of the
subcutaneous fat layer 20, as a subject to be operated
upon, is 25.0 mm or more. That is, the first cartridge 310
may be set to be operated when the thickness (T1) of
the subcutaneous fat layer 20 is 25.0 mm or more. In this
case, a patient to be operated upon may be most likely
an extremely obese patient. The first cartridge 310 may
control a HIFU irradiation depth from a skin surface to
about 11.0 mm to 15.0 mm when an up-to-down length
H1 of HIFU lesion 30 is controlled to about 8.0 mm to
12.0 mm. When the up-to-down length H1 of the HIFU
lesion 30 is less than about 8.0 mm, a reduction efficiency
of the subcutaneous fat layer 20 may be decreased. On
the other hand, the up-to-down length H1 of the HIFU
lesion 30 is greater than about 12.0 mm, a HIFU lesion
may be formed outside the subcutaneous fat layer 20. In
addition, when the irradiation depth is less than about
11.0 mm or greater than about 15.0 mm, the HIFU lesion
30 may be formed outside the subcutaneous fat layer 20
during operation. Accordingly, the risk that the therapeu-
tic transducer 314 of the first cartridge 310 acts on skin
tissue rather than the subcutaneous fatlayer 20, although
the thickness (T1) of the subcutaneous fat layer 20 is
25.0 mm or more, when the up-to-down length H1 of the
HIFU lesion 30 is controlled to about 10.0 mm=2.0 mm
and the irradiation depth of the HIFU is controlled to 13.0
mm=2.0 mm may be reduced.

[0049] In another embodiment, the first cartridge 310
may be used when the thickness (T1) of subcutaneous
fat layer 20, as a subject to be operated, is 7.0 mm or
more and less than 25.0 mm or more. That is, the first
cartridge 310 may be set to be operated when the thick-
ness (T1) of the subcutaneous fat layer 20 is at least 7.0
mm and less than 25.0 mm. In this case, a patient to be
operated upon may most likely be a highextremely obese
patient. In this case, the first cartridge 310 may control a
HIFU irradiation depth from a skin surface to about 6.0
mm to 10.0 mm when an up-to-down length H1 of HIFU
lesion 30 is controlled to about 5.0 mm to 9.0 mm. When
the up-to-down length H1 of the HIFU lesion 30 is less
than about 5.0 mm, a reduction efficiency of the subcu-
taneous fat layer 20 may be decreased. On the other
hand, the up-to-down length H1 of each of the HIFU le-
sions 30 is greater than about 9.0 mm, the HIFU lesion
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30 may be formed outside the subcutaneous fat layer 20.
In addition, when the irradiation depth is less than about
6.0 mm or greater than about 10.0 mm, the HIFU lesion
30 may be separated from the subcutaneous fat layer 20
during operation. Accordingly, the risk that the therapeu-
tic transducer 314 of the first cartridge 310 acts on skin
tissue other than the subcutaneous fat layer 20, although
the thickness (T1) of the subcutaneous fat layer 20 is 7.0
mm or more and less than 25.0 mm, when the up-to-
down length H1 of the HIFU lesion 30 is controlled to
about 7.0 mm=2.0 mm and the irradiation depth of the
HIFU is controlled to 8.0 mm= 2.0 mm may be reduced.
[0050] Here, when the therapeutic transducer 314 of
the first cartridge 310 moves forward or backward, i.e.,
performs straight-line back and forth motion, a plurality
of the HIFU lesions 30 may be generated. In this case,
an interval between the HIFU lesions 30 may be absent
or less than 1.0 mm and thus the HIFU lesions 30 result-
antly form a straight line or a column without disconnec-
tion therein, thereby thermally decomposing the subcu-
taneous fatlayer 20. However, it may be ideal to irradiate
HIFU such that the HIFU lesions 30 are maximally ad-
joined without overlapping since a subject may feel great-
er pain when the HIFU lesions 30 are overlapped.

[0051] Referring to Fig. 4(b), the second cartridge 320
according to an embodiment of the present invention un-
like the first cartridge 310 described above may be pro-
vided for a face lifting operation or a skin tightening op-
eration. In an embodiment, skin tissue 40 as a subject to
be operated upon the second cartridge 320 may include
dermis, a fascial layer, and an SMAS layer at a depth of
about 1.5mm to 4.5 mm from a skin surface. In this case,
the second cartridge 320 may be controlled such that
HIFU lesions 50 are generated in a globular, oval or drop-
let type having a diameter of about 0.5 mm to 1.5 mm.
When the diameters of the HIFU lesions 50 are less than
about 0.5 mm, damage of tissue targeted by HIFU is very
slight and thus it may be difficult to obtain face lifting or
skin tightening effects through regeneration after inten-
tional skin damage. On the other hand, the diameters of
the HIFU lesions 50 are greater than 1.5 mm, the HIFU
lesions 50 may be formed in an area outside the skin
tissue 40 to be operated upon. In addition, when an irra-
diated depth is less than about 1.5 mm or greater than
about 4.5 mm, the HIFU lesions 50 may be outside the
skin tissue 40 to be operated upon. Accordingly, the ther-
apeutic transducer 314 of the second cartridge 320 may
preferably control the diameters of the HIFU lesions 50
to about 1.0 mm=0.5 mm and the irradiation depth of
HIFU to 1.5 mm to 4.5. Most preferably, the irradiation
depth of the HIFU lesions 50 may be one selected from
1.5 mm, 3.0 mm and 4.5mm and the diameters of the
HIFU lesions 50 may be about 1.0 mm= 0.2 mm.

[0052] Here, when atherapeutic transducer of the sec-
ond cartridge 320 moves forward or backward, i.e., per-
forms straight-line back and forth motion, a plurality of
the HIFU lesions 50 may be generated. In this case, an
interval between the HIFU lesions 50 may be about 0.5
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mm or more and less than 2.0 mm and thus the HIFU
lesions 50 are resultantly spaced apart from each other
by a regular interval, thereby being controlled such that
a plurality of dots spaced apart from each other along
the same line is formed. When an interval between the
HIFU lesions 50 is less than 0.5 mm, the HIFU lesions
50 are resultantly connected to each other and thus skin
tissue is wounded due to excessive heat, thereby causing
problems such as skin necrosis. On the other hand, when
an interval between the HIFU lesions 50 is greater than
2.0 mm, the interval between the HIFU lesions 50 be-
comes too large and thus face lifting or skin tightening
effects may be remarkably decreased.

[0053] Hereinafter, an operation method of a first op-
eration handpiece of the high-intensity focused ultra-
sound according to an embodiment of the present inven-
tion described above is described in detail. Here, the
same descriptions as those for the high-intensity focused
ultrasound operation device 10 according to an embod-
iment of the present invention described above may be
omitted or simplified.

[0054] Referring to Figs. 1 to 5, first, an operation type
applied to a subject to be operated upon may be selected
(S110). For example, an operator (not shown) may select
an operation type applied to a subject to be operated
upon (not shown). In this case, a selected operation type
may be at least one of face lifting or skin tightening op-
eration and an operation for reducing or removing a sub-
cutaneous fat layer. When the operator desires to con-
duct an operation for reducing or removing a subcutane-
ous fatlayer, the operator may selected the first cartridge
310 according to embodiments described above or other
embodiments, considering the thickness of subcutane-
ous fat layer, the depth of the depth of subcutaneous fat
layer and other conditions of a subject to be operated
upon. Here, in order to check the thickness of the sub-
cutaneous fat layer, an operator may directly check the
thickness of the subcutaneous fat layer by hand or may
check a subcutaneous fat layerimaged through animage
probe 216 included in the first operation handpiece 210,
thus accurately calculating the thickness of the subcuta-
neous fat layer.

[0055] Next, a cartridge to perform the selected oper-
ation is selected and a selected cartridge may be mount-
ed to the first operation handpiece 210 of the high-inten-
sity focused ultrasound operation device 10 (S120). For
example, when an operator desires to conduct an oper-
ation for reducing or removing a subcutaneous fat layer,
the first cartridge 310 may be selected from the first car-
tridge set 300 and mounted to the first operation hand-
piece 210. Alternatively, when an operator desires to con-
duct a face lifting or skin tightening operation, the second
cartridge 320 may be selected from the first cartridge set
300 and may be mounted to the first operation handpiece
210.

[0056] Next, high-intensity focused ultrasound opera-
tion may be conducted using a selected cartridge (S130).
For example, an operator may conduct a face lifting or
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skin tightening operation and an operation for reducing
or removing a subcutaneous fat layer of a subject by
means of the first operation handpiece 210 mounted with
one of the first and second cartridges 310 and 320.
[0057] As described above, an operation method of
the high-intensity focused ultrasound according toan em-
bodiment of the present invention may be conducted,
after selecting an operation type for a subject to be op-
erated upon, by selecting the first cartridge 310 or the
second cartridge 320 that may perform a desired oper-
ation from the first cartridge set 300 and mounting the
same to the first operation handpiece 210. Accordingly,
the operation method of using the high-intensity focused
ultrasound according to the present invention may con-
duct two or more high-intensity focused ultrasound op-
erations by means of a single device, by mounting a car-
tridge for a desired operation of a face lifting or skin tight-
ening operation and an operation for reducing or remov-
ing a subcutaneous fat layer to a cartridge and using the
same after preparing cartridges having various operation
purposes in order for compatibility with an operation
handpiece. Furthermore, a cartridge for a desired oper-
ation of operations for gynecological disease treatment
and vaginal contraction described below may be mount-
ed to an operation handpiece and the operation may be
conducted. In addition, the operation method of using the
high-intensity focused ultrasound according to the
present invention may conduct an operation customized
for each of patients or operated areas, after preparing
cartridges for skin care treatment having various opera-
tion conditions, by mounting cartridges suitable for a
obesity state or an operated part of a subject to be op-
erated upon to an operation handpiece and conducting
an operation for reducing subcutaneous fat layers.
[0058] Hereinafter, a second operation handpiece of
the high-intensity focused ultrasound according toan em-
bodiment of the present invention and processes of op-
erations for gynecological disease treatment and/or vag-
inal contraction by means of the same are described in
detail. Here, the same description as those of the high-
intensity focused ultrasound operation device 10 de-
scribed above may be omitted or simplified.

[0059] Referring to Fig. 1, and Figs. 6 to 9, operations
for gynecological disease treatment and/or vaginal con-
traction may be conducted using high-intensity focused
ultrasound by means of the second handpiece assembly
400 and a second cartridge set 500 of the high-intensity
focused ultrasound operation device 10 according to an
embodiment of the present invention. Examples of the
gynecological disease and vaginal contraction opera-
tions may include operations for treating tumors, neo-
plastic diseases, inflammatory diseases, menstrual dis-
orders, venereal diseases, sexual dysfunction, etc. As
an embodiment, the high-intensity focused ultrasound
operation device 10 for gynecological disease treatment
and vaginal contraction may conduct an operation of den-
sifying or regenerating endopelvic fascia (EPF, 70 of Fig.
11) controlling contraction of a vagina (60 of Fig. 11) in
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order to treat decreased sexual function or sexual func-
tion disorder according to child birth or aging.

[0060] Here, the HIFU may form thermal lesions (22
of Fig. 11) by focusing such that ultrasound is concen-
trated on one focal point. Such thermal lesions 22 may
be thermal focuses at a high temperature of about 60°C
or more. Accordingly, the HIFU operation device 10 in-
tentionally impairs or stimulates the endopelvic fascia 70
by forming the thermal lesions 22 on the endopelvic fas-
cia 70 locating at a depth of about 1.0 to 30.0 mm from
an inner-wall surface (62 of Fig. 11) of the vagina 60 and
promotes recovery or regeneration of the endopelvic fas-
cia 70, thus enhancing contractility of the vagina 6.
[0061] The second handpiece assembly 400 may in-
clude a second operation handpiece 410 and a second
connection cable 420. The second operation handpiece
410 may be manipulated by an operator in order to irra-
diate HIFU to a subject to be operated upon, and may
be provided in a hand-held type in order to provide en-
hanced convenience to an operator manipulation. For
example, the second operation handpiece 410 may in-
clude a second handle part 412 such that an operator
may hold the second operation handpiece 410. The sec-
ond handle part 412 may include a second operation
switch (not shown) that enables an operator to control
HIFU irradiation operation. The second connection cable
420 may electrically and physically connect the second
operation handpiece 410 and the device body 100. One
end of the second connection cable 420 may be connect-
ed to the second operation handpiece 410 and another
end thereof may be detachably connected to the device
body 100.

[0062] The second cartridge set 500 may be a set com-
posed of a plurality of cartridges. For example, the sec-
ond cartridge set 500 may include third to fifth cartridges
510, 520 and 530, etc. having the same or similar struc-
tures. Each of the third to fifth cartridges 510, 520 and
530 may be provided as an insertion part that is inserted
into the vagina 60 during operation and, at the same time,
as a HIFU irradiating part for irradiating HIFU to skin tis-
sue at a regular depth from an inner-wall surface of the
vagina 60.

[0063] As an embodiment, operation purposes and
conditions of the third to fifth cartridges 510, 520 and 530
may be the same. That is, each of the third to fifth car-
tridges 510, 520 and 530 may be set such that specific
HIFU irradiation intensity, depth and angle, and the sizes
and locations of the thermal lesions 22 formed by the
HIFU are the same. Accordingly, each of the third to fifth
cartridges 510, 520 and 530 may irradiate HIFU to a vag-
inal inner wall of women during operation under the same
or similar conditions and may form the thermal lesions
22. An operator may use a third cartridge 310 among the
third to fifth cartridges 510, 520 and 530 by mounting to
the second operation handpiece 210 and, when a use
period of the third cartridge 310 expires, may use the
fourth or fifth cartridge 520 or 530 instead of the third
cartridge 310, thus continuously performing the gyneco-
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logical disease treatment.

[0064] As another embodiment, operation purposes
and conditions of the third to fifth cartridges 510, 520 and
530 may differ. For example, the third cartridge 510 may
be set in order to form relatively large HIFU thermal le-
sions and the fourth cartridge 520 may be set in order to
form relatively small HIFU thermal lesions, compared to
the third cartridge 510. Furthermore, the fifth cartridge
530 may be set in order to form relatively small HIFU
thermal lesions, compared to the fourth cartridge 520.
Alternatively, the third cartridge 510 may be set in order
to form the thermal lesions 22 on skin tissue at a relatively
shallow depth from the vaginal inner-wall surface 62, and
the fourth cartridge 520 may be set in order to form the
thermal lesions 22 on skin tissue at a relatively deep
depth from the vaginal inner-wall surface 62, compared
to the third cartridge 510. Furthermore, the fifth cartridge
530 may be set in order to form the thermal lesions 22
on skin tissue at a relatively deep depth from a vaginal
inner-wall surface 62, compared to the fourth cartridge
520.

[0065] As described above, since each of the third to
fifth cartridges 510, 520 and 530 has the same structure,
detailed compositions of the third cartridge 510 are de-
scribed as an example, and descriptions for the other
cartridges 520 and 530 are substituted therewith. The
third cartridge 510 may have a cylinder or bar-shape sec-
ond cartridge body 512 in most cases. The second car-
tridge body 512 is preferably provided in a type or made
of material that may be easily inserted into the vagina 60
of women. Accordingly, a front end of the second car-
tridge body 512 is convexly protruded and the circumfer-
ence thereof may be rounded in a smooth curve shape.
In addition, the second cartridge body 512 may be made
of a material having superior durability, superior corro-
sion resistance, etc., and harmless to the human body.
[0066] A window 512a provided in a longitudinal direc-
tion of the second cartridge body 512 may be provided
to the circumference of the second cartridge body 512.
The window 512a may be composed of a material having
high ultrasound transmittance such that HIFU generated
from an ultrasound treatment transducer 514 provided
to the third cartridge 510 may be efficiently transmitted.
In addition, gradations 512b provided in a longitudinal
direction of the second cartridge body 512 may be pro-
vided to the circumference of the second cartridge body
512. The gradations 512b may be provided so that an
operator may grasp a range of the second cartridge body
512 inserted into the vagina. In addition, additional gra-
dations (not shown) provided along a circumference di-
rection of the second cartridge body 512 may be provided
to the circumference of the second cartridge body 512.
The additional gradations may be provided so that an
operator may grasp a rotation degree of the second car-
tridge body 51, etc. In the present embodiment, the gra-
dations 512b, as an example, is described as a means
enabling an operator to estimate an insertion degree of
the second cartridge body 512, but a means for estimat-
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ing an insertion degree of the second cartridge body 512
may be changed or modified.

[0067] The third cartridge 510 may be provided detach-
ably from the second operation handpiece 410. For ex-
ample, second guiders 416 for fastening with the third
cartridge 510 may be provided to a front end of the second
handle part 412. As an embodiment, the second guiders
416 may be provided as a dented hole or groove in arear
end direction of the second handle part 412. In addition,
a portion of the second cartridge body 512, coupled with
the second guiders 416 may include fasteners 512c hav-
ing a shape corresponding to the second guiders 416.
The fasteners 512 may be provided as protruded bar-
shape structures in order to be inserted into the second
guiders 416. In this case, the second guiders 416 and
the fasteners 512c may be coupled, separated or rotated
in aforcible coupling manner, a screw-bolt coupling man-
ner or a rotatable simple coupling manner. Accordingly,
the third cartridge 510 may be mounted to the second
operation handpiece 410 by inserting the fasteners 512c
into the second guiders 416. In an embodiment, the fas-
teners 512c may be 360 degree-rotatably coupled in a
state inserted into the second guiders 416. In this case,
in order to prevent release of a mounted state of the third
cartridge 510, the second operation handpiece 410 or
each of the third to fifth cartridges 510, 520 and 530 may
included an additional locking device (not shown).
[0068] The third cartridge 510 may include the ultra-
sound treatment transducer 514. The ultrasound treat-
ment transducer 514 may include at least one ultrasound
transducer generating the HIFU. In an embodiment, as
illustratedin Figs. 8 and 9, the ultrasound treatment trans-
ducer 514 may include at least one independent trans-
ducer forming a single thermal lesion of HIFU at a regular
depth from the inner wall of the vagina 60. In this case,
the independent transducer may be provided in order to
irradiate the HIFU while moving along the window 512a.
In another embodiment, the ultrasound treatment trans-
ducer514 may include atleast one transducer array form-
ing multiple thermal lesions of HIFU at a regular depth
from the inner wall of the vagina 60. That is, the trans-
ducer array may be designed such that a plurality of the
thermal lesions 22 is formed in one transducer body. In
this case, the transducer array may be designed in order
to be fixed to the interior of the second cartridge body
512 without moving, or have a moving distance shorter
than the independent transducer.

[0069] Meanwhile, each of the third to fifth cartridges
510, 520 and 530 may include a second image probe
516 for imaging skin tissue of an operation subject. The
second image probe 516 is provided to image skin tissue
on which the thermal lesions 22 are formed, and the com-
position and the arrangement thereof may be variously
changed. As an embodiment, the second image probe
516 may be coupled with the ultrasound treatment trans-
ducer 514 to be provided as a single unit with the ultra-
sound treatment transducer 514. In this case, the image
probe 516 may be provided at the center of the ultrasound
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treatment transducer 514 in order not to disturb an irra-
diation path of high-intensity focused ultrasound of the
ultrasound treatment transducer 514. In another embod-
iment, the second image probe 516 may be separated
from the ultrasound treatment transducer 514 and thus
may be separately provided. In this case, the second
image probe 516 may be provided at a location that may
image skin tissue of an operation subject not while dis-
turbing a moving path of the ultrasound treatment trans-
ducer 514.

[0070] The second operation handpiece 410 may fur-
ther include a second driver 418 for front-to-back moving
of the ultrasound treatment transducer 514. As an em-
bodiment, a stepper motor, etc. may be used as the sec-
ond driver 418, and driving thereof may be controlled by
the controller 120 described above. In addition, the sec-
ond driver 418 and the ultrasound treatment transducer
514 may be connected by a predetermined supporter.
Accordingly, the second driver 418 is controlled by the
controller 120 and thus the ultrasound treatment trans-
ducer 514 may move from front to back. As such, the
third to fifth cartridges 510, 520 and 530 commonly use
the second driver 418 and thus each of the third to fifth
cartridges 510, 520 and 530 may move the ultrasound
treatment transducer 514from front to back.

[0071] Meanwhile, the second operation handpiece
400 may be provided such that an operator may rotate
a cartridge, among the third to fifth cartridges 510, 520
and 530, coupled with the second operation handpiece
400, i.e., the first cartridge 310 in the figure, at a regular
angle. As an embodiment, an operator may rotate the
third cartridge 510 at 0°C to 360°C by manually manip-
ulating the second operation handpiece 400. More par-
ticularly, the second handle part 412 of the second op-
eration handpiece 400 may be composed of a fixed part
412a and a cartridge-rotating part412b. An operator may
hold the fixed part 412a with one hand (for example, left
hand) and may fix the location of the operation handpiece
400 during operation. The cartridge-rotating part 412b is
rotatably provided to the fixed part 412a, and may be
fastened with one end of the first cartridge 510 in order
to rotate with the first cartridge 510 coupled with the sec-
ond operation handpiece 400. The cartridge-rotating part
412b may be provided such that an operator holds the
cartridge-rotating part 412b with another hand (for exam-
ple, right hand) and rotates the first cartridge 510 during
operation. The operation handpiece 200 having such a
structure may form the thermal lesions 22 on the total of
the vaginal inner wall by enabling an operator to hold the
fixed part 412a with a lefthand and to rotate the cartridge-
rotating part 412b at a regular angle with a right hand,
thus enabling the first cartridge 510 to rotate by 0° to 360°
with respect to an axis along a longitudinal direction of
the first cartridge 510. In an embodiment, a frame fixation
part 416a may be fixed to an inner side of the cartridge-
rotating part412b and the second driver 418 may be fixed
to the frame 416b coupled with the frame fixation part
416a. Accordingly, the frame 416b and the second driver
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418 may rotate together upon rotation of the cartridge-
rotating part 412b.

[0072] In another embodiment, the third cartridge 510
may automatically rotate by 0°C to 360°C by simple on-
off operation of an operator of the second operation hand-
piece 400. More particularly, the second driver 418 of the
second operation handpiece 410 may rotate the third car-
tridge 510 by aregular angle with respect to a longitudinal
direction of the second cartridge body 512 as a rotation
axis. In order to realize this, the second driver 418 may
include a rotation motor for rotating the third cartridge
510. Accordingly, the second driver 418 enables the ul-
trasound treatment transducer 514 to form the thermal
lesions 22 at a regular interval along a circumference of
the inner wall of the vagina 60, by rotating the third car-
tridge 510 inside the vagina 60 during operation. Such a
cartridge rotation operation enables the total of the inner
wall of the vagina 60 to be subjected to HIFU operation
in a short time. In this case, the second guiders 416 and
the fasteners 512c are preferably provided such that ro-
tation of the cartridge is not disturbed to provide smooth
rotation.

[0073] In addition, the second driver 418 may move
the ultrasound treatment transducer 514 from front to
back such that the ultrasound treatment transducer 514
has an operation range of about 10.0 mm to 120.0 mm.
More particularly, the second driver 418 may be provided
as a stepper motor that is controlled by the controller 120
and moves the ultrasound treatment transducer 514 from
front to back by a selected length within a range of about
10.0 mm to 120.0 mm. In this case, the ultrasound treat-
ment transducer 514 may irradiate HIFU during moving
within the range. The ultrasound treatment transducer
514 may be set such that HIFU is irradiated at a regular
interval in such a way that the thermal lesions 22 form a
plurality of dots along the same line or such that HIFU is
irradiated in such a way that the thermal lesions 22 form
a straight line without an interval.

[0074] When a front-to-back moving length of the ul-
trasound treatment transducer 514 is less than 10.0 mm,
an operation area is small during one operation process
and thus operation time may be greatly extended. On the
other hand, considering the length and type of the vagina
60 or the endopelvic fascia 70 in women, the risk that
HIFUisirradiated to skin tissue ratherthan the endopelvic
fascia 70 may be very high when a front-to-back moving
distance of the ultrasound treatment transducer 514 is
greater than 120.0 mm. Accordingly, when the second
driver 418 is set such that the ultrasound treatment trans-
ducer 514 moves from front to back within a range of
about 10.0 mm to about 120.0 mm, more preferably about
60.0 mm to about 100.0 mm, operation safety may be
secured and operation time may be suitably shortened.
[0075] Meanwhile, a cooling fluid for cooling heating
according to operation of the ultrasound treatment trans-
ducer 514 may be provided to each of the third to fifth
cartridges 510, 520 and 530. In an embodiment, exces-
sive heating of the ultrasound treatment transducer 514
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may be prevented by providing such that the interior of
each of the third to forth cartridges 510, 520 and 530 is
filled with cooling water and the cooling water is circulated
by a separate cooling water circulation line (not shown).
In order to realize this, when the third to fifth cartridges
510, 520 and 530 are mounted to the second operation
handpiece 410, the cooling water in the third to fifth car-
tridges 510, 520 and 530 is connected to the cooling wa-
ter circulation line, the cooling water circulation line is
connected to a cooling water storage container (not
shown) in the device body 100, and the cooling water in
the cooling water storage container may be circulated.
Meanwhile, although not shown, a circulation means
such as a pump, etc. (pump) may be installed at the cool-
ing water circulation line.

[0076] Operations for gynecological disease treatment
and vaginal contraction may be conducted by means of
the HIFU operation device 10 according to an embodi-
ment of the present invention described above by, after
grasping a vagina state of a subject and selecting a suit-
able cartridge of the third and fourth cartridges 510 and
520, mounting the selected cartridge to the second op-
eration handpiece 410. In this case, the HIFU operation
device 10 may perform operations for gynecological dis-
ease treatment and vaginal contraction operation under
various operation conditions by changing cartridges,
compared to a conventional CO, laser device performing
a single operation condition. Accordingly, the high-inten-
sity focused ultrasound operation device according to an
embodiment of the presentinvention may perform an op-
eration customized for each patient by means of a single
device by changing a cartridge since the operation may
be conducted by, after preparing a cartridge having an
operation condition suitable for a vagina state of a subject
to be operated compatibly with an operation handpiece,
mounting the selected cartridge on the operation hand-
piece.

[0077] In addition, after mounting one of the third to
fifth cartridges 510, 520 and 530 to the HIFU operation
device 10 according to an embodiment of the present
invention, an operator may move the ultrasound treat-
ment transducer 514 from front to back by means of the
second operation handpiece 410 and may form the ther-
mal lesions 22 on an entire inner wall of the vagina 60
while rotating the ultrasound treatment transducer 514
by aregular angle of 0° to 360° . In this case, an operator
may irradiate the thermal lesions 22 to an entire inner
wall of the vagina 60 by simply manipulating the second
operation handpiece 410, thus shortening time taken for
operations for gynecological disease treatment and/or
vaginal contraction and increasing operation efficiency.
Accordingly, the high-intensity focused ultrasound oper-
ation device according to an embodiment of the present
invention may shorten time taken for operations for gyne-
cological disease treatment and/or vaginal contraction
and increase operation efficiency since an operator may
form thermal lesions on an entire vaginal inner wall while
combining front-to-back movement and rotation of the
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ultrasound treatment transducer 514 through simple ma-
nipulation of the operation handpiece.

[0078] In addition, the HIFU operation device 10 ac-
cording to an embodiment of the present invention de-
scribed above may directly recover and regenerate the
endopelvic fascia 70, which practically takes charge of
vaginal contraction, instead of a surface of the vagina 60
using HIFU. In this case, when the HIFU operation device
10 is used, pain is minimal and bleeding does not occur
and thus post-operative daily life may be comfortable,
compared to conventional CO, laser operation devices,
etc. wherein skin tissue is burned through direct laser
irradiation to an inner wall of the vagina 60. Accordingly,
since the high-intensity focused ultrasound operation de-
vice forgynecological disease treatmentand vaginal con-
traction operations according to the present invention
may non-invasively regenerate or recover endopelvic
fascia controlling vaginal contraction using high-intensity
focused ultrasound, pain is minimal and bleeding hardly
occurs, compared to laser devices that directly burn a
vaginal inner wall. Therefore, post-operative daily life
may be normal.

[0079] Hereinafter, the high-intensity focused ultra-
sound operation method used for the gynecological dis-
ease treatment and vaginal contraction operations ac-
cording to an embodiment of the present invention is de-
scribed in detail. Here, the same descriptions as those
of the HIFU operation device 10 according to an embod-
iment of the present invention described above may be
omitted or simplified.

[0080] Referring to Figs. 10 and 11, cartridges having
different operation conditions may be prepared at S210.
For example, the step of preparing the cartridges may
include a step of preparing the third to fifth cartridges
510, 520 and 530 having different high-intensity focused
ultrasound irradiation conditions. As an embodiment,
high-intensity focused ultrasound from the third to fifth
cartridges 510, 520 and 530 may have different thermal
lesion sizes. In another embodiment, the third to fifth car-
tridges 510, 520 and 530 may have different high-inten-
sity focused ultrasound irradiation depths, i.e., different
thermal lesion generation depths.

[0081] After checking a condition of a vagina of a sub-
jectto be operated upon, a cartridge suitable for a subject
to be operated upon among the cartridges may be se-
lected at S220. For example, an operator (not shown)
grasps a state and the shape of a vagina of a subject to
be operated upon (not shown) and may select a cartridge
having a suitable operation condition from the third to
fifth cartridges 510, 520 and 530. Here, a state of a vagina
of a subject to be operated upon may be grasped by
checking a skin tissue state imaged by the second image
probe 516 through the display 110 after coupling one
cartridge with the second operation handpiece 410.
[0082] A selected cartridge may be mounted to the sec-
ond operation handpiece 410 at S230. Here, the case
that an operator selects the third cartridge 510 is de-
scribed as an example. For example, an operator may
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select the third cartridge 510 and may mount the same
to the second operation handpiece 410. In this case, an
operator inserts the fasteners 512c of the third cartridge
510 into the second guiders 416 of the second operation
handpiece 410, thus fastening the third cartridge 510 to
the second operation handpiece 410.

[0083] The selected cartridge 510 may be inserted into
the vagina 60 of an operation subject at S240. In this
case, when the first cartridge 510 is located at the interior
of the vagina 60, skin tissue of an operation subject is
imaged through the second image probe 516 and may
be displayed on the display 110. An operator may deter-
mine a suitable location of the second operation hand-
piece 410 by synthesizing the image from the second
image probe 516, the gradations 512b provided to the
cartridge body 512 of the second cartridge 510, etc.
[0084] Inaddition, the operations for gynecological dis-
ease treatment and vaginal contraction may be conduct-
ed while rotating the cartridge 510 mounted at a regular
angle at S240. More particularly, when a location of the
second operation handpiece 410 is determined, an op-
erator may manipulate the controller 120, the second op-
eration switch (not shown), etc. such that the thermal
lesions 22 of the high-intensity focused ultrasound are
formed at a predetermined location of the endopelvic fas-
cia 70 by the ultrasound treatment transducer 514. In this
case, the third cartridge 510 performs straight-line back-
and-forth motion and rotation by manual manipulation,
etc. of the second driver 418 or an operator and thus a
plurality of the thermal lesions 22 may be three-dimen-
sionally formed on the endopelvic fascia 70.

[0085] More particularly, an operator holds and fastens
the fixed part 412a of the second operation handpiece
410 with one hand, and then the other hand may turn
on/off an operation switch (not shown) provided at the
second operation handpiece 410. Accordingly, while the
ultrasound treatment transducer 514 in the cartridge 510
moves forward along a longitudinal direction of the third
cartridge 510, the thermal lesions 22 may be formed on
skin tissues of the vaginal inner wall along a virtual first
line. When formation of the thermal lesions 22 is com-
pleted due to the front-to-back movement, an operator
may rotate the cartridge-rotating part 412b of the second
operation handpiece 410 at a regular angle with the other
hand. The third cartridge 510 may rotate at a regular an-
gle along a rotation direction (R) with respect to a rivet
of the third cartridge 510 due to rotation of the cartridge-
rotating part 412b. In addition, the operator enables the
ultrasound treatment transducer 514 to be parallel to the
firstline and the thermal lesions 22 may be formed along
a second line spaced apart from the first line at a regular
interval, by operating the operation switch or the foot
switch.

[0086] By repeating the operation sequence, the ther-
mal lesions 22 may be formed as a plurality of dots
spaced apart from one another at a regular depth along
the same line over all areas of the endopelvic fascia 70.
Accordingly, the endopelvic fascia 70 is properly dam-
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aged and stimulated by the thermal lesions 22 and the
damaged skin tissue is recovered and regenerated,
thereby densifying skin tissue of the endopelvicfascia 70.
[0087] As described above, the high-intensity focused
ultrasound according to an embodiment of the present
invention operation may be operated by grasping a state
of a subject to be operated upon, selecting a cartridge,
e.g., the cartridge 510, having a desired operation con-
dition from the second cartridge set 500 and mounting
the same to the second operation handpiece 410. Ac-
cordingly, operation may be conducted by preparing a
cartridge having an operation condition suitable for a va-
gina state of a subject compatibly with an operation hand-
piece and mounting a selected cartridge to the operation
handpiece. Therefore, an operation customized for a pa-
tientmay be conducted by changing a cartridge by means
of a single device.

[0088] In addition, through the high-intensity focused
ultrasound operation method according to an embodi-
ment of the present invention, an operator may evenly
form the thermal lesions 22 over an entire inner wall of
the vagina 60 by moving, from back-to-forth, or rotating,
at a regular angle within a range of 0° to 360° , the ultra-
sound treatmenttransducer 514 in the cartridge mounted
to the second operation handpiece 41, through simple
manipulation. Accordingly, an operator may form thermal
lesions over an entire vaginal inner wall while combining
front-to-back movement and rotation of the ultrasound
treatment transducer, by simply manipulating the oper-
ation handpiece, thereby shortening time taken for gyne-
cological disease treatment and/or vaginal contraction
operations and enhancing operation efficiency.

[0089] In addition, the high-intensity focused ultra-
sound operation method according to an embodiment of
the present invention may directly recover and regener-
ate the endopelvic fascia 70 primarily controlling vaginal
contraction, instead of a surface of the vagina 60, using
HIFU. Accordingly, when the method is used, pain is min-
imal and bleeding does not occur, compared to a laser
device that directly burns a vaginal inner wall. Therefore,
the patient can live an ordinary life after operation.
[0090] <Description of Symbols> 10: high-intensity fo-
cused ultrasound operation device. 12, 22: thermal le-
sion. 20: subcutaneous fat layer. 30, 50: HIFU lesion. 40:
skin tissue as operation subject. 60: vagina. 70: endopel-
vicfascia. 100: device body. 110: display. 120: controller.
200: first handpiece assembly. 210: first operation hand-
piece. 212: first handle part. 214: first guider. 216: first
image probe. 218: first driver. 220: first connection cable.
300: first cartridge set. 310: first cartridge. 312: first car-
tridge body. 314: therapeutic transducer. 316: supporter.
400: second handpiece assembly. 410: second opera-
tion handpiece. 412: second handle part. 416: second
guider. 418: second driver. 420: second connection ca-
ble. 500: second cartridge set. 510: third cartridge. 512:
second cartridge body. 514: ultrasound treatment trans-
ducer. 516: second image probe. 520: fourth cartridge.
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[Industrial Applicability]

[0091] A high-intensity focused ultrasound operation
device and an operation method thereof according to an
embodiment of the present invention may be utilized in
various operations such as obesity treatment, skin beau-
ty treatment, gynecological disease treatment, etc.

Claims

1. A high-intensity focused ultrasound operation de-
vice, comprising:

a handle part for manipulation by an operator;
a cartridge provided at a front end of the handle
part and inserted into a vagina during operation;
an ultrasound treatment transducer provided at
the cartridge and generating high-intensity fo-
cused ultrasound (HIFU);

a driver for driving the ultrasound treatment
transducer; and

a controller for controlling the driver.

2. The high-intensity focused ultrasound operation de-
vice according to claim 1, wherein the ultrasound
treatment transducer comprises at least one inde-
pendent transducer that forms a single thermal le-
sion with the high-intensity focused ultrasound at a
location spaced apart from a vaginal inner-wall sur-
face by a predetermined distance.

3. The high-intensity focused ultrasound operation de-
vice according to claim 1, wherein the ultrasound
treatment transducer comprises at least one trans-
ducer array that forms multiple thermal lesions with
the high-intensity focused ultrasound at a location
spaced apart from a vaginal inner-wall surface by a
predetermined distance.

4. The high-intensity focused ultrasound operation de-
vice according to claim 1, wherein the cartridge has
a cylinder or bar shape and comprises a window,
which is formed in a longitudinal direction of the car-
tridge ata circumference of the cartridge and through
which high-intensity focused ultrasound generated
from the ultrasound treatment transducer is trans-
mitted.

5. The high-intensity focused ultrasound operation de-
vice according to claim 1, wherein the ultrasound
treatment transducer irradiates high-intensity fo-
cused ultrasound toward endopelvic fascia (EPF).

6. The high-intensity focused ultrasound operation de-
vice according to claim 1, wherein the ultrasound
treatment transducer irradiates the high-intensity fo-
cused ultrasound to a depth of 1.0 to 30.0 mm from
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10.

1.

12.

13.

14.

a vagina surface.

The high-intensity focused ultrasound operation de-
vice according to claim 1, wherein the driver com-
prises a stepper motor enabling the ultrasound treat-
ment transducer to perform straight-line back-and-
forth motion within a range of 10.0 mm to 120.0 mm.

The high-intensity focused ultrasound operation de-
vice according to claim 1, wherein the cartridge has
a cylinder or bar shape and the driver comprises a
rotation motor for rotating the cartridge within arange
of 30°C to 360°C.

The high-intensity focused ultrasound operation de-
vice according to claim 1, wherein the controller con-
trols the driver such that thermal lesions caused by
high-intensity focused ultrasound of the ultrasound
treatment transducer form a straight line during op-
eration.

The high-intensity focused ultrasound operation de-
vice according to claim 1, wherein the controller con-
trols the driver such that thermal lesions caused by
high-intensity focused ultrasound of the ultrasound
treatment transducer form a plurality of dots ar-
ranged as a straight line during operation.

The high-intensity focused ultrasound operation de-
vice according to claim 1, further comprising an im-
age probe provided at the cartridge and imaging an
area irradiated with high-intensity focused ultra-
sound of the ultrasound treatment transducer.

The high-intensity focused ultrasound operation de-
vice according to claim 11, the image probe is cou-
pled with the ultrasound treatment transducer.

The high-intensity focused ultrasound operation de-
vice according to claim 1, further comprising:

a cooling fluid provided in the cartridge; and

a cooling fluid circulation line for supplying the
cooling fluid to the cartridge and retrieving the
supplied cooling fluid.

A high-intensity focused ultrasound operation device
for use in operations for gynecological disease treat-
ment or a vaginal contraction, the high-intensity fo-
cused ultrasound operation device comprising:

a first cartridge forming a thermal lesion through
high-intensity focused ultrasound;

a second cartridge forming a smaller high-inten-
sity focused ultrasound thermal lesion than the
first cartridge;

an operation handpiece designed compatibly
with the first and second cartridges; and



15.

16.

17.

18.

19.

20.

21.

25

adriver provided atthe operation handpiece and
used compatibly with the first and second car-
tridges to drive the first and second cartridges.

The high-intensity focused ultrasound operation de-
vice according to claim 14, wherein the operation
handpiece is provided as a handle part for manipu-
lation by an operator,

each of the first and second cartridges is detachably
provided at a front end of the handle part and pro-
vided as an insertion part inserted into a vagina dur-
ing operation, and

an ultrasound treatment transducer generating high-
intensity focused ultrasound is provided at an interior
of the first and second cartridges.

The high-intensity focused ultrasound operation de-
vice according to claim 14, wherein each of the first
and second cartridges comprises at least one inde-
pendent transducer forming a single thermal lesion
caused by high-intensity focused ultrasound at a lo-
cation spaced apart from a vaginal inner wall by a
predetermined distance.

The high-intensity focused ultrasound operation de-
vice according to claim 14, wherein each of the first
and second cartridges comprises at least one trans-
ducer array forming multiple thermal lesions caused
by high-intensity focused ultrasound at a location
spaced apart from a vaginal inner-wall surface by a
predetermined distance.

The high-intensity focused ultrasound operation de-
vice according to claim 14, further comprising an im-
age probe provided at the operation handpiece and
used compatibly with the first and second cartridges
to image a high-intensity focused ultrasound irradi-
ation area irradiated by each of the first and second
cartridges.

The high-intensity focused ultrasound operation de-
vice according to claim 14, further comprising an im-
age probe that is provided at each of the first and
second cartridges, images a high-intensity focused
ultrasound irradiation area of the ultrasound treat-
ment transducer, and is provided, and coupled with
the ultrasound treatment transducer to be integrally
provided with the ultrasound treatment transducer.

The high-intensity focused ultrasound operation de-
vice according to claim 14, further comprising a cool-
ing fluid provided to each of the first and second car-
tridges; and a cooling fluid circulation line supplying
the cooling fluid to each of the first and second car-
tridges and retrieving the supplied fluid.

A high-intensity focused ultrasound operation de-
vice, comprising:
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22,

23.

24,

25.

26.

27.

28.

26

an operation handpiece used as a handle of an
operator;

a cartridge having a bar shape in order to be
inserted into a vagina of a operation subject, de-
tachably provided to the operation handpiece,
and comprising an ultrasound treatment trans-
ducer generating high-intensity focused ultra-
sound in an interior of the cartridge; and

a driver for driving the ultrasound treatment
transducer such that the ultrasound treatment
transducer moves from front to back in a longi-
tudinal direction of the cartridge,

wherein the operation handpiece comprises a
cartridge-rotating part for rotating the cartridge
with respect to a rivet of the cartridge.

The high-intensity focused ultrasound operation de-
vice according to claim 21, wherein the cartridge-
rotating part is coupled with the cartridge to rotate
with the cartridge, and the operation handpiece com-
prises a fixing part rotatably coupled with the car-
tridge-rotating part.

The high-intensity focused ultrasound operation de-
vice according to claim 21, wherein a guider for fas-
tening with the cartridge is provided at the operation
handpiece, and a fastener is provided, in a shape
corresponding with the guider, at the cartridge to be
fastened with the guider.

The high-intensity focused ultrasound operation de-
vice according to claim 21, wherein the cartridge is
set such that the high-intensity focused ultrasound
is irradiated to a depth of 1.0 to 30.0 mm from a
vagina inner-wall surface.

The high-intensity focused ultrasound operation de-
vice according to claim 21, wherein the cartridge is
set such that a diameter of a lesion caused by high-
intensity focused ultrasound is 0.5 mm to 3.0 mm.

The high-intensity focused ultrasound operation de-
vice according to claim 21, wherein the ultrasound
treatment transducer comprises at least one inde-
pendent transducer forming a single thermal lesion
caused by the high-intensity focused ultrasound at
a location spaced apart from a vagina inner-wall sur-
face by a predetermined distance.

The high-intensity focused ultrasound operation de-
vice according to claim 21, wherein the ultrasound
treatment transducer comprises at least one trans-
ducer array forming multiple thermal lesions caused
by the high-intensity focused ultrasound at a location
spaced apart from the vagina inner-wall surface by
a predetermined distance.

The high-intensity focused ultrasound operation de-
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vice according to claim 21, wherein the cartridge
comprises:

a cartridge body having a bar shape; and
awindow provided at a circumference of the car-
tridge body in a longitudinal direction of the car-
tridge such that high-intensity focused ultra-
sound generated from the ultrasound treatment
transducer is transmitted outside.

The high-intensity focused ultrasound operation de-
vice according to claim 21, wherein the ultrasound
treatment transducer irradiates high-intensity fo-
cused ultrasound toward endopelvic fascia.

The high-intensity focused ultrasound operation de-
vice according to claim 21, further comprising an im-
age probe provided at the cartridge and directly cou-
pled with the ultrasound treatment transducer in or-
der to image a high-intensity focused ultrasound ir-
radiation area of the ultrasound treatment transduc-
er.

A high-intensity focused ultrasound operation meth-
od, the method comprising:

preparing a cartridge having an ultrasound treat-
ment transducer generating high-intensity fo-
cused ultrasound;

inserting the cartridge into a vagina of a subject;
and

controlling the ultrasound treatment transducer
such that a thermal lesion caused by the high-
intensity focused ultrasound of the ultrasound
treatment transducer is formed at a location
spaced apart from a vaginal inner wall by a pre-
determined distance.

The method according to claim 31, wherein the con-
trolling comprises straightly moving the ultrasound
treatment transducer back and forth within a range
of 10.0 mm to 120.0 mm.

The method according to claim 31, wherein the con-
trolling comprises rotating the cartridge by an angle
of 30°C to 360°C in an interior of the vagina.

The method according to claim 31, wherein the con-
trolling is performed to form a thermal lesion by the
high-intensity focused ultrasound on endopelvic fas-
cia.

The method according to claim 31, further compris-
ing imaging an irradiation area of the high-intensity
focused ultrasound.

A method of operating high-intensity focused ultra-
sound, the method comprising:
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preparing a first handpiece assembly for skin
care treatment;

preparing a second handpiece assembly for
gynecological disease treatment and vaginal
contraction operations; and

selecting an operation type for a subject to be
operated; and

operating the high-intensity focused ultrasound
using one of the first and second handpiece as-
semblies that is suitable for the selected opera-
tion type.

37. The method according to claim 36, wherein the pre-

paring a first handpiece assembly comprises:

preparing a first operation handpiece; and
preparing a first cartridge compatible with the
first operation handpiece and irradiating the
high-intensity focused ultrasound to a subcuta-
neous fat layer; and

preparing a second cartridge compatible with
the first operation handpiece and irradiating the
high-intensity focused ultrasound to a 1.5 mm
to 4.5 mm depth from a skin surface in order to
conduct face lifting or skin tightening operation.

38. The method according to claim 36, wherein the pre-

paring a second cartridge comprises:

preparing a second operation handpiece; and
preparing a third cartridge compatible with the
second operation handpiece and irradiating the
high-intensity focused ultrasound to endopelvic
fascia controlling vaginal contraction in women;
and

preparing a fourth cartridge compatible with the
second operation handpiece and having a high-
intensity focused ultrasound irradiation condi-
tion different from that of the third cartridge to
the endopelvic fascia.
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FIG. 10
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