| MPLANTED TONGUE PULLI NG DEVI CE, PULL PLATE, PULL LINE, RETRACTOR AND
METHOD BACKGROUND OF THE | NVENTION Field of the Invention 5The
present invention relates to a tongue pulling device including a pull

plate, a pull line, and a retractor, which are inplanted into the
mandi bl e and t he tongue body of a human body, and nore particularly
to a tongue pulling device including a pull plate, a pull line, and a

retractor
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As for the pathogenesis of OSAHS, it is generally considered that the main cause is that,
pharyngeal muscles for maintaining the upper airway open relax during sleep, resulting in
soft tissue collapse and obstruction, and the plane of obstruction is usually located in the
palatopharyngeal and glossopharyngeal portions. Many methods for treating OSAHS exist,

25  which include two types, that is, non-surgical treatment and surgical treatment.

Methods of Non-Surgical Treatment Mainly Include:



10 obstruction during sleep. The nethod has nmany types and produces a
certain effect, but nost patients cannot adapt to it. The oral
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joint injury with long term use. 3. Tongue pul l'ing devi ce.
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25 swinging with the air flow and alter the aerodynamc
characteristics of the soft palate, so as to increase the critical

air flow speed at the soft palate and the pharynx, thereby preventing
snoring fromoccurring. However, the nmethod fails to prevent OSAHS
fromoccurring, for OSAHS occurs when the soft palate coll apses and
obstructs the upper airway, so that the nmethod and the adopted
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10 the forward pulling distance of the tongue base portion, another
surgery i s needed, creating a new wound, and incurring additional

nmedi cal expenses. Based on the above, though generating a certain
effect, the tongue base pulling nethod in the prior art for treating
OSAHS and snoring still have many defects, and especially it is

difficult to control the pulling tension. If the tension is too high,
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muscles needs to move during speaking and swallowing every day, and different movements

of the tongue muscles produce different forces. Since the surgical suture and the anchor are

25  linear objects, they have a small contact area, and impose a cutting effect on the muscular

layer of the tongue base portion under long-term alternate tensions, so that the fixing portion

displaces, the tension is loosened, and finally the effect of tightening the tongue base portion

is lost, failing to enlarge the airway at the glossopharyngeal portion.
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0.37, length: 22 0.081 Tension 200 2,457 A

Secondly, since the movement of the tongue is rather complex, the single-wire or
double-wire tightening mode casily causes movement from the original implantation site. As
a result, a wrong portion is tightened, and the tension is loosened, failing to enlarge the

airway at the glossopharyngeal portion.

Thirdly, the tongue base pulling technology in the prior art does not allow adjustment
after surgery, and the forward pulling distance of the tongue base portion and the tension can
only be determined during surgical implantation. Since the contraction of scar tissues
resulting from surgery varies greatly with different subjects, the forward pulling distance
determined during surgery may not be that after recovery. However, if it is required to adjust
the forward pulling distance of the tongue base portion, another surgery is needed, creating a

new wound, and incurring additional medical expenses.

Based on the above, though generating a certain effect, the tongue base pulling method
in the prior art for treating OSAHS and snoring still have many defects, and especially it is
difficult to control the pulling tension. If the tension is too high, the patient will feel
discomfort, and the swallowing and speech functions are affected. If the tension is too low,
an effective pulling effect cannot be achieved, resulting in poor efficacy. Therefore, it is
necessary to provide a novel technical solution for treating OSAHS, in which the new
method should create a wound as small as possible, and the new instrument should be safe,

effective, simple, and reliable.
SUMMARY OF THE INVENTION

According to results of clinical and experimental research, it is considered that for
OSAHS, airway collapse and obstruction mostly occur at the oropharynx, that is, the
posterior part of the palate and the posterior part of the tongue. Various localization
diagnosis methods may be applied to localize the plane of obstruction, and a corresponding
surgical method is selected so as to improve the efficacy of surgery. Moderate and serious
OSAHS cases are often accompanied by multiple plane obstruction, and it is difficult to
achieve the desired efficacy by simply adopting a UPPP surgery or other surgical methods
aimed at the palatopharyngeal plane. For OSAHS cases accompanied by airway collapse and

obstruction at the posterior part of the tongue, a surgical method capable of effectively
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releasing airway collapse, stenosis, and obstruction at the posterior part of the tongue should
also be used. Airway collapse, stenosis, and obstruction are usually caused by factors such as
tongue hypertrophy, degraded functions of related nerves and muscles of the tongue, and
relaxation and collapse of the tongue muscles, and often occur in obese patients, patients with

short mandible and middle-aged and elderly patients.

In the technical background section, various implanted-type tongue base pulling
surgeries have been introduced. In order to test the tolerance of the soft tissues of the tongue
base portion to the pulling force, swine is used as the experimental subject during animal
experiments, and non-absorbable surgical sutures having different diameters are used to pull
the tongue base portion of swine. Meanwhile, titanium alloy plates of different sizes and
provided with small through holes having a diameter of 2 mm are used as control groups, and
experiments are conducted under same conditions, with the experimental result as shown in

Table 1 below.

Table 1: Evaluation of the resistance of the soft tissues of the tongue base portion of

swine to cutting

Dimensions of Stressed . .
Ttem stressed surface area Tension Pressuzr ¢ Cutting
(mm) (cmz) (g) (g/cm) effect
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0.121 200 1,653 A

. ] 0.121 500 4,132 A
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S#Siutll:l%‘::al Dl?ggg; : 21;’5 > [ 0.231 1000 | 4,329 A
0.231 2000 8,658 X
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0.081 3000 36,855 x 2# surgical suture D aneter: 0.55, |ength:

22 0.121 200 1,653 A

0.275 1000 3,636 A
0.275 2000 7,273 X
0.275 3000 10,909 X
1.446 200 138 o
Plate with 1.446 500 346 o
two rows of f&ﬁﬁiﬁiﬁ? 1.446 1000 | 692 5
holes ) 1.446 2000 1,383 A
1.446 3000 2,075 A
2.892 200 69 o)
Plate with 2.892 500 173 0
four rows of ;gTjilazmoe}zzie; 2.892 1000 | 346 5
holes ) 2.892 2000 692 o)
2.802 3000 1,037 o]
4.338 200 46 )
Plate with 4.338 500 115 o
six rows of iifjiiaﬁ)elgf’;’ 4338 1000 | 231 5
holes ’ 4.338 2000 461 5)
4.338 3000 692 0
3.339 200 60 o
3.339 500 150 o]
- x
Vo | ol diameter 3 |_3:339 looo | 299 |
3.339 2000 599 o
3.339 3000 898 o)
1. Tighten and loosen the suture; tighten and loosen the suture again, where
such alternate tensions are applied 100 times. Finally, completely loosen the
suture, and observe the cutting trace on the soft tissues of the tongue base
portion of swine. If the depth of the cutting trace is greater than 1 mm, it is
considered that a significant cutting effect exists.
2. Tighten and loosen the suture; tighten and loosen the suture again, where
Description such alternate tensions are applied 100 times. Finally, completely loosen the

suture, and observe the cutting trace on the soft tissues of the tongue base
portion of swine. If the soft tissues cannot completely bounce back, with a
trace left, but the depth of the trace is smaller than 1 mm, it is considered as
slight cutting.

3. The symbol x represents a significant cutting effect. The symbol A
represents a slight cutting effect. The symbol © represents an insignificant
cutting effect.

In table 1, alternate tensions are applied, that is, the suture is tightened and loosened, and

tightened and loosened again, which is alternately carried out 100 times. Finally, the suture

is completely loosened, the implant is taken out, and the cutting trace on the soft tissues of the

tongue base portion of swine is observed. If the depth of the cutting trace is greater than 1
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mm, it is considered that a significant cutting effect exists, which is represented by the
symbol x. If the soft tissues cannot completely bounce back, with a trace left, but the depth
of the trace is smaller than [ mm, it is considered as slight cutting, which is represented by the
symbol A. If the soft tissues completely bounce back without leaving any significant traces,

it is considered that the cutting effect is insignificant, which is represented by the symbol o.

Experimental data in Table 1 shows that, when the pressure generated by the tension to
the soft tissues of the tongue base portion of swine is greater than 7273 g/cm?, a significant
cutting effect is produced on the soft tissues of the tongue base portion. The larger the
pressure generated by the tension is, the more significant the cutting effect will be. On the
contrary, the smaller the pressure generated by the tension is, the less likely the cutting effect
will be produced. When the pressure generated by the tension is 1037 g/em?, it is determined
as an insignificant cutting effect according to the pulling trace left, and when the pressure
generated by the tension is greater than 1383 g/cm? it is determined as slight cutting
according to the pulling trace left. Therefore, no significant cutting effect is produced when
the pressure generated by the tension is 1000 g/em®. Accordingly, in order to prevent cutting,
the pressure generated by the implant when applying a tension of 3000 g to retract the soft

tissues of the tongue base portion needs to be smaller than 1000 g/cm®.

The movement of the tongue is rather complex, and during speech, swallowing and other
activities, the force generated during movement of the tongue may reach 2000 gto 3000 g. If
the implant that is implanted into the soft tissues of the tongue base portion to produce a
pulling effect is a linear object that does not have a large enough stressed area, it easily cuts
the soft tissues of the tongue base portion. Firstly, such a cutting effect causes unnecessary
injuries. Secondly, after the soft tissues of the tongue base portion are cut, the implant may
displace, so that the tension is loosened, and finally the effect of retracting the tongue dorsum

portion and/or the tongue base portion is lost, failing to treat OSAHS.

The present invention provides a novel technical solution, which achieves the objective
of retracting the tongue base portion, avoids the cutting effect on the soft tissues of the tongue
base portion that is caused by retracting the tongue dorsum portion and/or the tongue base

portion, and allows adjustment of the pulling force after surgery. The specific solution is as
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follows:

An implanted tongue pulling device, implanted into the mandible (5) and the tongue
body (4) of a human body to tighten the tongue dorsum (42) and/or the tongue base (41),
suitable for treating obstructive sleep apnea’hypopnea syndrome (OSAHS), and including:

a pull plate (1}, being a flat implant capable of being implanted under the mucous
membrane layer of the tongue body, and including through holes (101) facilitating growth of

fibrous tissues and pull line fixing mechanisms (102);

a pull line (2), being a thread made of a material capable of being implanted into the

human body for a long term; and

aretractor (3), including a control switch (301) capable of adjusting a tension of the pull
line (2), a pull line fixing device (302) capable of fixing the pull line, and a casing (304), the
control switch (301) and the pull line fixing device (302) being mounted in the casing (304),

where the pull line (2) has one end connected to the pull plate (1) and the other end

connected to the retractor (3).

Further, a distance between the pull plate (1) and the retractor (3) is reduced by 5 mm to
20 mm due to pulling of the pull line (2); and a pressure generated by a force of the tongue
muscles on the pull plate (1) due to the reduction in the distance between the pull plate (1)
and the retractor (3) is lower than 7000 g/cm?, and is preferably 50 g/em? to 1000 g/em?.

The number of the pull line (2} is at least three, and each of the pull lines (2) has one end
connected to the retractor (3) and the other end connected to a corresponding one of at least
three pull line fixing mechanisms (102) of the pull plate (1) that are at different spatial

positions, so as to spatially position the pull plate (1).

The number of the pull line (2) is at least four, and each of the four pull line (2) has one
end connected to the retractor (3) and the other end connected to a corresponding one of the
pull line fixing mechanisms (102) that are adjacent to four corners of the pull plate (1), so as

to spatially position the pull plate (1).

Spatial positioning of the pull plate (1) by using three pull lines (2) is briefly referred to
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as a three-line spatial positioning method, spatial positioning of the pull plate (1} by using

four pull lines (2) is briefly referred to as a four-line spatial positioning method, and so on.

A pull plate, implanted into the tongue body (4) of a human body to tighten the tongue
dorsum (42) and/or the tongue base (41), and suitable for treating obstructive sleep
apnea’/hypopnea syndrome (OSAHS), where the pull plate (1) is a flat implant capable of
being implanted under the mucous membrane layer of the tongue body, and includes through

holes (101) facilitating growth of fibrous tissues and pull line fixing mechanisms (102).

Further, the pull line fixing mechanisms (102) are through holes for winding, binding or
fixing pull lines; catch-slot or concave-convex engagement mechanisms for fixing pull lines;

or rivet fastening mechanisms or thread fastening mechanisms capable of fixing pull lines.
The area of the pull plate (1) is larger than 1.0 cm?, and is preferably 2.5 cm® to 16 cm?.

The pull plate (1) includes a frame (103) and medical films (104), and the medical films
(104) are wrapped on the frame (103).

The frame (103) of the pull plate is a mesh formed by braided elastic wires, and the
elastic wires (103C) are capable of moving in a gap (105) between the medical films (104).

When the composite structure having the medical films (104) wrapped on the frame (103)
is adopted, a mesh formed by braided elastic wires, for example, a braided mesh of elastic
metal wires such as shape memory alloy wires, may be adopted. The elastic wires are
capable of moving in the gap formed between the two layers of medical film (104), thereby
maintaining good degrees of freedom. The medical films (104) wrapped on the wire mesh
effectively increase the stressed area, thereby avoiding cutting the soft tissues of the tongue
base. In this way, it is a desirable structure that not only adapts to the requirements of
movement of various muscle groups during the movement of the tongue, but also effectively

increases the stressed area to avoid cutting the soft tissues of the tongue base.

The pull plate (1) has a curved surface matching with the shape of the tongue dorsum
portion and/or the tongue base portion of the human body, and typical geometrical shapes
include a rectangle, a square, a trapezoid, a circle, an ellipse, a V-shape, a U-shape and an

H-shape.

10
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Main geometric dimensions of the rectangular pull plate (1) include:

a radian R of the curved surface being 10 mm to 120 mm, and preferably 20 mm to 50

mun;

a width W of the curved surface being 10 mm to 50 mm, and preferably 15 mm to 30

nimi;

a height H of the curved surface being 10 mm to 50 mm, and preferably 20 mm to 35

mm;
a thickness T of the plate being 0.1 mm to I mm, and preferably 0.4 mm to 0.8 mm; and

a diameter ¢ of the through hole (101) being 0.1 mm to 4 mm, and preferably 0.5 mm to

2 mm.
Main dimensions of the U-shaped pull plate (1) include:

a radian R of the curved surface being 10 mm to 120 mm, and preferably 20 mm to 50

min;

a width W of the curved surface being 10 mm to 50 mm, and preferably 15 mm to 30

mn;

a height H of the curved surface being 10 mm to 50 mm, and preferably 20 mm to 35

mni;
a height H1 being 5 mm to 20 mm, and preferably 5 mm to 15 mm;

a clearance C of the curved surface being 6 mm to 15 mm, and preferably 5 mm to 10

mm;
a thickness T of the plate being 0.1 mm to | mm, and preferably 0.4 mm to 0.8 mm; and

a diameter ¢ of the through hole (101) being 0.1 mm to 4 mm, and preferably 0.5 mm to

3 mm.

The pull plate (1) is made of a material selected from a group consisting of, but not
limited to: medical metal materials, including medical grade titanjum and titanium alloy,

medical grade stainless steel, medical grade titanium-nickel shape memory alloy (Nitinol

11



0

0.275 500 1,818 A 0.275 1000 3,636 A

10

15

20

25

alloy), Ti-Zr-Ta alloy, and amorphous metal materials; and medical polymer materials,
including polyamide (PA), polycarbonate (PC), polyurethane (PU), polythylene/polythene
(PE), polypropylene (PP), medical grade polytetrafluoroethylene, fiber reinforced composite

materials and the like,

Further, the pull plate (1) includes a left-side pull plate (109A) and a right-side pull plate
(109B); the left-side pull plate (109A) and the right-side pull plate (109B) are assembled
together through a mechanical connection mechanism (109E); and a gap (109C) and
junctions (109D) are formed between the left-side pull plate (109A) and the right-side pull
plate (109B).

The gap (109C) has a maximum width (H109) of 1 mm to 10 mm, and preferably 2 mm
to 5 mm; and the gap (109C) has a length (L109) of 5 mm to 20 mm, and preferably 5 mm to

15 mm.

The mechanical connection mechanism (109E) is a mechanical fixing mechanism
capable of fixing two metal plates, and is selected from a group consisting of a rivet structure,
a concave-convex engagement structure, a thread fixing structure and other mechanical

fixing mechanisms.

A pull line, implanted into the tongue body (4) of a human body to tighten a pull plate
(1), so as to reduce a distance from the tongue dorsum portion (42) and/or the tongue base
portion {(41) to the mandible (5), where the pull line (2) is a thread made of a material capable

of being implanted into the human body for a long term.

Further, the pull line (2) includes a draw line (201) and a sleeve (202); the draw line (201)
is a flexible line made of a high-strength medical material; the sleeve (202) is a hollow hose
made of a flexible medical material; and the sleeve (202) is mounted over the draw line (201),

and the draw line (201) is capable of moving axially in the sleeve (202).
The draw line (201) is a non-absorbable surgical suture.

The sleeve (202) is a multi-layer hollow hose, having an inner layer made of an
ultra-smooth material, and an outer layer made of a highly biocompatible material facilitating

growth, penetration and bonding of fibrous tissues.

12
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Each draw line (201) of the pull line has a tensile strength of greater than 2000 g, and has
adiameter of 0.3 mm to 1.3 mm, and preferably 0.35 mm to 0.6 mm; and the sleeve (202) has

an inner diameter of 0.4 mm to 1.5 mm, and preferably 0.4 mm to 1.0 mm.

The material of the pull line (2) is selected from a group consisting of, but not limited to:
metal lines; natural fiber lines; and synthetic fiber lines, including polyester lines, polyamide

lines, polypropylene lines and the like.

Further, the pull line (2) is formed by spirally braiding a plurality of wires having a
diameter of 0.1 mm to 0.5 mm, the material of which is selected from a group consisting of,
but not limited to: titanium and titanium alloy wires, Nitinol titanium wires, synthetic fiber

wires and other medical material filaments.
The sleeve (202) of the pull line (2) is a corrugated tube.
The sleeve (202) of the pull line (2) is a coil spring tube,

The pull line (2) is a necklace structure formed by the draw line (201) and the sleeve
(202) constituted by a string of beads (203). The beads (203) may be riveted and fixed to the
draw line (201), or may be slidably strung on the draw line (201).

A retractor, implanted on the mandible (5) of a human body to fix a pull line (2), where
the retractor (3) includes a control switch (301) capable of adjusting a tension of the pull line
(2), a pull line fixing device (302) capable of fixing the pull line, and a casing (304), the
control switch (301) and the pull line fixing device (302) being mounted in the casing (304).

Further, the control switch (301) of the retractor (3) is a thread structure or
concave-convex engagement structure, and the tension of the pull line (2) is increased or

reduced by adjusting the control switch (301).

The control switch (301} includes a tightening switch (301C) capable of increasing the
tension of the pull line (2) and a loosening switch (301D) capable of reducing the tension of
the pull line (2).

The control switch (301) includes a ratchet (301B2), the ratchet (301B2) is driven to
rotate when the tightening switch (301C) is pressed, and the ratchet (301B2) is released when

13
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the loosening switch (301D) is pressed.

The control switch (301) includes a positioning convex step (301A) and a positioning
concave groove (301B) engaged with each other, and the positioning convex step (301 A) and
the positioning concave groove (301B) form a concave-convex engagement structure for

positioning.

The control switch (301) includes tooth racks (301B3), when the control switch (301) is
pressed, the positioning convex step (301A) of the control switch is capable of moving
longitudinally along the tooth racks (301B3); and when the control switch (301) released, the
positioning convex step (301A) of the control switch is automatically engaged into the
positioning concave groove (301B) for the tooth racks (301B3), and the positioning convex
step (301A) of the control switch does not move longitudinally along the tooth racks
(301B3).

The retractor (3) has a winding-type structure or displacement-type structure for
adjusting the tension of the pull line (2); movement of the pull line (2) of the winding-type
structure is achieved by winding the pull line (2) onto the bobbin (302L) through rotation of
the bobbin (302L); and the displacement-type structure is achieved by rotary movement of a

thread structure or reciprocating movement of a concave-convex engagement structure.

The retractor (3) includes an anti-cutting buffer device (303), the anti-cutting buffer
device (303) is a spring structure, and the anti-cuiting buffer device (303) is disposed inside
the casing (304) and connected to the pull line fixing device (302); and when the tension of
the pull line (2) is greater than a preset operational driving force of the spring structure or a
pressure on the pull plate (1) is greater than a set value, the spring structure of the anti-cutting
buffer device (303) deforms to automatically buffer the tension of the pull line (2), so as to

prevent the pull plate (1) from cutting the tongue muscles.

Further, the operational driving force of the spring structure of the anti-cutting buffer
device (303) 1s smaller than 1000 g, or the preset value of the pressure on the pull piate (1) is
smaller than 7000 g/cm?, and is preferably 500 g/cm? to 1500 g/cm?.

The retractor (3) includes a restoring spring (305), the restoring spring (305) is a coil

14
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spring; and the restoring spring (305) stores elastic deformation energy when compressed,

and releases the stored elastic deformation energy when released.

The retractor (3) includes a protective sheath (306), the protective sheath (306) is a
hollow hose made of a flexible medical material, and the protective sheath (306) is mounted

in the casing (304).

The protective sheath (306) is a multi-layer hollow hose, having an inner layer made of
an ultra-smooth material, and an outer layer made of a highly biocompatible material

facilitating growth of fibrous tissues.

A silica gel plug (304D) in a color similar to the skin color of the human body is disposed
on the casing (304), the silica gel plug (304D} is connected to the casing (304), and after the
silica gel plug (304D) is removed, the tension of the pull line (2) is adjusted by adjusting the
control switch (301); during sleep, the pull line (2) is tightened to apply a tension to the pull
plate (1), so as to tighten the tongue dorsum portion and/or the tongue base portion toward
the mandible, thereby maintaining the airway at the palatopharyngeal portion open; and in a
non-sleep state, the pull line (2) is loosened to release the pull plate (1) from the pull line (2),
so as to allow the tongue to move freely, thereby maintaining normal swallowing and speech

functions.

The retractor (3) is made of a material selected from a group consisting of, but not
limited to: medical metal materials, including medical grade titanium and titanium alloy,
medical grade stainless steel, medical grade titanium-nickel shape memory alloy (Nitinol
alloy), Ti-Zr-Ta alloy, and amorphous metal materials; and medical polymer materials,
including polyamide (PA), polycarbonate (PC), polyurethane (PU), polythylene/polythene
(PE), polypropylene (PP), medical grade polytetrafluoroethylene, fiber reinforced composite

materials and the like.
A method for treating obstructive sleep apnea/hypopnea syndrome (OSAHS), including:

providing an implanted tongue pulling device, where the tongue pulling device is
implanted into the mandible (5) and the tongue body (4) of a human body to tighten the
tongue dorsum (42} and/or the tongue base (41), is suitable for treating OSAHS, and

15
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includes:

a pull plate (1), being a flat implant capable of being implanted under the mucous
membrane layer of the tongue body, and including through holes (101) allowing growth and

penetration of fibrous tissues and pull line fixing mechanisms (102);

a pull line (2), being a thread made of a material capable of being implanted into the

human body for a long term; and

a retractor (3), including a control switch (301) capable of adjusting a tension of the pull
line (2}, a pull line fixing device (302) capable of fixing the pull line, and a casing (304), the
control switch (301} and the pull line fixing device (302) being mounted in the casing (304),

where the pull line (2) has one end connected to the pull plate (1) and the other end

connected to the retractor (3);

performing a surgery under anesthesia: incising tissues at a front portion of the mandible
or a bottom portion of the mandible, and fixing the retractor (3) to the mandible by using a
screw {10); then, using an electrosurgical needle knife to incise the mucous membrane in
front of circumvallate papillae of the tongue dorsum, separating the mucous membrane till
the tongue base, and implanting the pull plate (1) into the muscular layer under the mucous
membrane layer of the tongue dorsum portion (42) and/or the tongue base portion (41) of the
human body; fixing one end of each of four pull lines (2) to a corresponding one of four
corners of the pull plate (1), and passing the other end of each of the four pull lines (2)
through the tongue body (4) under the guide of a latch needle, drawing the other end to the
vicinity of the mandible (5), and connecting the other end to the retractor (3); adjusting the
control switch (301) to tighten the pull line (2), so as to reduce the distance between the pull
plate (1) and the retractor (3), where a pressure generated by a force of the tongue muscles on
the pull plate (1) due to the reduction in the distance between the pull plate (1) and the
retractor (3) is lower than 7000 g/cm?, and is preferably 50 g/cm? to 1000 g/cm?; and finally,

suturing the incision;

where, the implanted tongue pulling device pulls the tongue dorsum portion (42) and/or

the tongue base portion (41) forward by a distance of 5 mm to 20 mm; and

16
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the implanted tongue pulling device is capable of adjusting the forward pulling distance
of the tongue dorsum portion (42) and/or the tongue base portion (41) by adjusting the
control switch (301) after surgery.

Further, the retractor (3) is fixed to the front portion (51) of the mandible, and the pull
lines (2) are passed across the bottom portion (52) of the mandible and connected to the pull
plate (1) that is implanted into the muscular layer under the mucous membrane layer of the

tongue base portion and/or the tongue dorsum portion.

The retractor (3) is fixed to the bottom portion (52) of the mandible, and each of the pull
lines (2) has one end connected to the retractor (3), and the other end connected to the pull
plate (1) that is implanted into the muscular layer under the mucous membrane layer of the

tongue base portion and/or the tongue dorsum portion.

Method 1 for adjusting the forward pulling distance of the tongue dorsum portion
(42) and/or the tongue base portion (41) after surgery:

The implanted tongue pulling device is capable of adjusting a pulling degree of the
tongue dorsum portion (42) and/or the tongue base portion (41) after surgery, characterized

in that:

the retractor (3) of the implanted tongue pulling device is mounted on the front surface of
the mandible and close to the bottom portion of the mandible so that the control switch (301)
faces upward, and after surgery, the patient pulls apart the lower lip, inserts a screwdriver (9)
into a cross slot of the control switch (301), and rotates the control switch (301) to tighten or
loosen the pull lines (2), so as to adjust the forward pulling distance of the tongue dorsum

portion (42) and/or the tongue base portion (41).

Method 2 for adjusting the forward pulling distance of the tongue dorsum portion

(42) and/or the tongue base portion (41) after surgery:

The implanted tongue pulling device is capable of adjusting a pulling degree of the
tongue dorsum portion (42) and/or the tongue base portion (41) after surgery, characterized
in that:

the retractor (3) of the implanted tongue pulling device is mounted on the front surface of

17
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the mandible and close to the bottom portion of the mandible so that the control switch (301)
faces downward, and the silica gel plug (304D) on the casing is exposed out of the skin at the
bottom portion of the mandible; and when adjustment is needed, the silica gel plug (304D) is
removed, and the screwdriver (9) is used to rotate the control switch (301) to tighten or
loosen the pull lines (2), so as to adjust the forward pulling distance of the tongue dorsum

portion (42) and/or the tongue base portion (41).

Method 3 for adjusting the forward pulling distance of the tongue dorsum portion
(42) and/or the tongue base portion (41) after surgery:

The implanted tongue pulling device is capable of adjusting a pulling degree of the
tongue dorsum portion (42) and/or the tongue base portion (41) after surgery, characterized

in that:

the retractor (3) of the implanted tongue pulling device is mounted on the front surface of
the mandible and close to the bottom portion of the mandible, and the control switch (301) is
divided into a tightening switch (301C) and a loosening switch (301D), and adopts a ratchet
(301B2) as an adjustment structure;

before sleep, the tightening switch (301C) is pressed from a position outside the skin of
the mandible corresponding to the tightening switch (301C); each time when the tightening
switch (301C) is pressed, a positioning convex step (301 A) on the tightening switch (301C)
pushes the ratchet (301B2) to rotate by one step, so as to drive the pull line fixing device (302)
to move to tighten the pull lines (2), thereby increasing the forward pulling distance of the
tongue dorsum portion (42) and/or the tongue base portion (41), and a positioning convex
step (301A) on the loosening switch (301D) stops reverse rotation of the ratchet (301B2), so

as to prevent loosening of the tightened pull lines (2); and

in a non-sleep state, the loosening switch (301D) is pressed from a position outside the
skin of the mandible corresponding to the loosening switch (301D); and when the loosening
switch (301D) is pressed, the ratchet (301B2) is released, the ratchet (301B2) is in a free state,
the pull lines (2) are in a loosened state, and under the movement of the tongue or the action

of a restoring spring (305), the forward pulling distance of the tongue dorsum portion (42)
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and/or the tongue base portion (41) is reduced.

Method 4 for adjusting the forward pulling distance of the tongue dorsum portion
(42) and/or the tongue base portion (41) after surgery:

The implanted tongue pulling device is capable of adjusting a pulling degree of the
tongue dorsum portion (42) and/or the tongue base portion (41) after surgery, characterized
in that:

the retractor (3) of the implanted tongue pulling device is mounted at the bottom portion
of the mandible, and after surgery, by pressing the control switch (301) from the skin of the
bottom portion of the mandible of the patient and at the same time pushing or pulling the
control switch (301), the patient is capable of adjusting the pulling degree of the tongue
dorsum portion and/or the tongue base portion being pulled by the pull lines (2):

in a non-sleep state, the control switch (301) is pressed and pushed toward the tongue
base portion so that the pull lines (2) apply a small pulling force to the tongue base portion or
are completely in a loosened state, and then the control switch (301) is released so that the
control switch (301) is automatically positioned and locked, that is, the control switch (301)
is adjusted to an "off" state, and at this time, the tongue base portion is almost unconstrained,
and the tongue is capable of moving freely during speaking, swallowing and other activities;

and

before sleep, the control switch (301) is pressed and pulled toward the mandible so that
the control switch (301} is adjusted to an "on" state, and at this time, the pull lines (2) apply a
large pulling force to the tongue base portion, so that the tongue base portion is in an effective
retracted state, and the tongue base portion is pulled forward, so as to maintain the

palatopharyngeal portion open, thereby preventing OSAHS.

Method 5 for adjusting the forward pulling distance of the tongue dorsum portion
(42) and/or the tongue base portion (41) after surgery:

The implanted tongue pulling device is capable of adjusting a pulling degree of the
tongue dorsum portion (42) and/or the tongue base portion (41} after surgery, characterized

in that:
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the retractor (3) of the implanted tongue pulling device is mounted on the front surface of
the mandible and close to the bottom portion of the mandible, and a degree of comfort is set
by adjusting the control switch (301); and the control switch (301) is adjusted so that the pull
lines (2) maintain a proper tension to maintain the forward pulling distance of the tongue
dorsum portion (42) and/or the tongue base portion (41) at a proper distance, so as to move
the tongue dorsum portion (42} and/or the tongue base portion (41) forward while ensuring
comfort during movement of the tongue, and maintain the palatopharyngeal portion open,

thereby preventing OSAHS.

The tongue pulling device and the implantation method provided in the present
invention effectively solve the technical problem that the tongue muscles are easily cut
during pulling, and the patient can adjust the tongue pulling device of the present invention
after surgery to reduce the pulling force in the non-sleep state and ensure effective pulling
during sleep, so as to enlarge the airway at the palatopharyngeal portion, thereby preventing
OSAHS.

The present invention has the following innovative points:

(D The structure of the pull plate (1) is used to reduce the pressure generated by the
tension, so as to prevent the pull plate (1} from cutting the soft tissues of the tongue base
portion. The pull line fixing mechanisms (102) disposed on the pull plate (1) facilitate fixing
the pull lines (2) during surgery. The through holes (101) disposed on the pull plate (1)
facilitate growth and penetration of human tissues, so as to provide a function of fixing the
pull plate (1). In addition, the pull plate (1) has a degree of curvature matching with the soft
tissues of the tongue base portion, and is a spatial curved surface, that is, is adapted for
growth and penetration of human tissues, and also has a positioning function to prevent
sliding and shifting. Since the pull plate (1) has a large enough contact area, the pressure
generated by the tension is greatly reduced, and the pressure generated by the tension may be
controlled below 1000 g/cm?, so as to avoid cutting the soft tissues of the tongue base portion.
Therefore, the pull plate (1) can be implanted for a long term without injuring the soft tissues
of the tongue base portion. Particularly, when the pull plate (1) adopts the composite
structure having the medical films (104) wrapped on the frame (103), the frame (103} having
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an elastic mesh structure formed by braided metal wires can move freely in the gap (105)
between the medical films (104) wrapped on the frame (103), and human tissues can be
attached to and grow on the medical films (104). In this way, the pull plate (1) can desirably
adapt to the complex movement of the tongue without affecting the effective pulling to the
tongue base portion, and at the same time significantly reduce the pressure during pulling,

thereby avoiding cutting the soft tissues of the tongue base portion.

(@ Three or more pull lines (2) are used to fix the pull plate (1), thereby achieving spatial
fixing and positioning. The pull plate (1) is a spatial curved plate. Due to the complex
movement of the tongue, a single pull line easily causes sliding or shifting, leading to loss of
the pulling effect. Effective spatial positioning and pulling can be achieved only by using
more than three pull lines (2), so that the pulling effect can be achieved for any movement of
the tongue without causing movement of the pull plate (1). In a preferred solution of the
present invention, four-line four-corner fixing and pulling is adopted, which effectively

achieves spatial positioning.

@ The use of the retractor (3) not only facilitates adjustment and fixing during surgery,
but also facilitates adjusting the tightening degree of the pull line after surgery. The retractor
(3) includes the control switch (301) capable of adjusting the tension of the pull line (2) and
the pull line fixing device (302) capable of fixing the pull line. By rotating, pushing/pulling,
or pressing the control switch (301), the tightening degree of the pull line can be adjusted, so
as to control the pulling distance and the pulling force for the tongue base portion and/or the
tongue dorsum portion. In the non-sleep state, the control switch (301) is adjusted to the
"off" state, and at this time, the tongue base portion receives a small pulling force or is
completely in a loosened state, thereby ensuring free movement of the tongue during
speaking, swallowing and other activities. Before sleep, the control switch (301) is adjusted
to the "on" state, and at this time, the tongue base portion and/or the tongue dorsum portion
receives a large pulling force, and is thus in an effective retracted state, so as to maintain the

palatopharyngeal portion open, thereby preventing OSAHS.

Surgical method for implanting a tongue pulling device with a combined-type pull

plate of the present invention:
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o Description 1. Tighten and | oosen the suture; tighten and | oosen

t he suture again, where such alternate tensions are applied 100

tinmes. Final y, conpletely |oosen the suture, and observe the cutting
trace on the soft tissues of the tongue base portion of swine. If the
depth of the cutting trace is greater than 1 nm it is considered

that a significant cutting effect exists. 2. Tighten and | oosen the
sut ure; ti ght Arsuanchl Inptiseinfor veplawing ® teigee pullinhdedcs with aatdnehinatigpe pull

t ensi ons ar lied 100 tines. .Fina | etely | oosen the

suture. analebeb@@awei%mxw%ﬁwngi &4 e etagpg Sk s s of 't he

t ongue base on of swne. ]J]f the soft tls ues .cannot c |.et el
bounee pack. PBrdty” Suieal Shqicuch g 16 cfiBuh bl RS ool HAVEY SECIRBIGIR frsfr

than 1 mm ahdsthe§ia GQBEIISEHLSEnaE] ShiiSentWbld) Gavis, hddd@nd ¥ urgtries.
represents a significant cutting effect.The syrrbol A represents a

slight gutti ngec%ﬁnfll?%ne-@ﬂ@ owdmwfnpoisﬁprlﬁé%ﬁ§e@te al 198 5QB bl ‘Pﬁfg(w%) and
cutting effect. 1, alternate tensions are appli

is, the suengendaf qaclghf @mlu:r &wiel puld)dmewedixeémuamgmdmetdl platt (169 ted, a
agai n, whi | I Ll a tu

9" compl ot gL RLEA ot 360G U b D e FB el i Phcplion P o
trace on t hen@ofibmtdissmeslaod pdpﬁﬁieto@ dguendiasad pevidd m @ffes S)Y\:théemﬂﬁne of the

observed. |f the e th o% the cutting trace is great 1 mm |J
i's consi deloBgu% ARY ObabopbH MR Hé?ﬁve"éﬂﬁ’tci‘ﬁ’&gélﬂ%‘&‘fouéﬂ%‘i thsriopgse, and a
represent eghoBdrateREcusyddiRinoXtatid fordd€ isSRbd 1d ée?%%sth@ﬁ‘lﬂ&ﬁfs SR RL Bl¥rd the
bounce back, with a trace left, but the depth of the trace is smaller
than 1 mm topgug base.eass Helown ap gbastt #gmm d@m)tsnrggcal eaviitytonileft prsdighs eidewef the
by the sy

"Caving, oy it e iioXArke bR N BB AR LRtk LRI AL pbRpigbusty
effect is insat ¢gri 1&ft@ﬂhtpull\qd1mteMIO%)raaﬁrtbesaghtedddamll jﬂl@tes(ymm)l int the surg1ca1
Experi nment al le 1 s the ure generate
by Che ¢ onGIVHIECRIOPC SBF st SuEs QA Had aRGuE GaL a5 by GRsrboss (41
sSW ne |5 OfofRlrekactddaRhdrd ddrisy ﬁge%smra a%ﬁs%lcé b&ﬁ'@én b ldAfde ﬁﬂIﬁﬁ&tE(l(@A) and
produced on the soft tissues of the toncgue base portion.” The | arger

the pressuthe f@bh@ﬂ%l?‘éélplﬁ? ({1 AW X is maigpingdsat I mam teollemss, grr 1t thesame fime, the
tt f |
S gne'r ng e eﬁ%ﬁ%‘é\ﬂdn epr% 163A aH§ ﬁlg]x? 1! Qfaf: lpaflryplaté Q%gﬁgﬁﬂt n?JlntE!?? QSRR

be pr oduceahd tdly, ﬂnhepemeésmtgroal @mps (a]ISst djyseﬂhmdtthmkftmndel ;ml];l;ﬂ&é (1094) is

g/lcn2, it is e s.an. i.nsi effec ordln
Do The pul FRFEPIET 46D Bed B iR el aF Ll chigeth b i fineiton
t ensi oF0 i sm@¢tRatser (109B)) WiE3figloed8Bssutd of ﬁled@ig% TheRs afe @hﬂﬂi&hed in a gap
cutti ng according to the pulling trace |left. Therefore,

si gni fi cantl08&l bftwgem ficelett-sidg bﬂﬂ@e@o%)eﬁﬂd s W%Sﬁﬁé%lgmléte (109B), and
generated QY fohéhd 1 i 319]9 gg

pr event cuttluﬁ %g%p@ggsiorne gener at eléll aﬁﬁégb%g%p%ﬁgrﬁt%mﬁg%%gg%ﬁﬁﬁghe
a tension ﬁlbroﬁs)ﬁs)sugs tpder el motousheemslpfine v geuesgief ddrfien o tlguenaskase is
portion needs todbe smal | er than 1000 g/ cn®. The novenent of the
tongue is PAPKEYonpl ex, and durl ng speech, swall ovvi ng and ot her

B s o e T 2 SIS 6L OSBRI

soft tissuggdrf the tongue base portion to produce a pulling effect
is a linear object that does not have a | arge enough stressed area,

it easily CUtlsoutrtlHﬁ/ aPfnbislonIsMER MhndihelobRPEY R BBSE tﬂ?@rﬁﬁﬂd%le (ﬁ' th@?étﬁéctor
such a cutting efféct causes unnecessary injuries. Secondly,

the soft t@3isueedyf the mandiblegdk avhadhqmmmeitne, thegulling lerets of thl fampuﬂiﬂyxes
di spl ace, @? ﬁltebl[%_hls{eg?e hgcgi%l ﬁ{'idédg lf tﬁg %0%?291& 1%?(?%&@%'}(63’ o tﬁ IE Ifagtelg bt)l on

retracting ngue dor su ron etongue pasé
is lost, failing to treat OSAHS.
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The present invention provides a novel technical solution, which

achi eves the objective of retracting the tongue base portion, avoids
the cutting effect on the soft tissues of the tongue base portion
that is caused by retracting the tongue dorsum portion and/or the
tongue base portion, and allows adjustment of the pulling force after
surgery. The specific saolution is as follows: An i npl ant ed
tongue pul | i nGiftbytheancisiens aipsuwarcd.ribes qonwlevine dioiueess) and the tongue
body (4) of a hunman body to tighten the tongue dorsum (42) and/or the
t ongue base (Hh9 tomgiict pMliagf devider withi thy owsbingd#ypee pulleplpte of the present

apneal/ hypopnea. syndr OSAHS nd_including: 5a pull plate (1),
being a flﬁ'tvewgﬁttggi‘g&ﬁ"ég %‘%"%’gﬁgﬁa i npl ant ed under the nmucous

menbr ane | ayey,.of . t he n d i ncl udi ng, t hrough | e 0
Factl frati ny Biid gt e agt Pibie AL RRtag PP pd e L pHEp SR (i ine
mechani $nere{rdétdd portion f thelltdngdub HRAY 29 inchekdly sa thiiragradnde goherdted during
mat eri al capabl e of being | anted into the human bodébfor a lon

term and Rung '@tgr%@éwdue%;) %}%@thlhgnmowakwﬂiwffee (l@ésp)aveiébgmi@g

of adj usti j is i [Xd :

devi ce (300} ebERRuRly R B BoRlt LodyiPRupAb, dRrflria dibfnitifl Mhticularly,
control swwith the(B0 ol thapatnbined-ppk bull plate (1} formey lebethie taft- (i3OI Mate APOA) and
nount ed i n,the,casing.(304) where t ull line (2) has, one d
Connect ed 15 THE SHRMRIGRREA 095, ARGy O mlitulusct B el Sheecii S8, §Bi0us
retract®r {isthes td delitrb@rtissies dhddr #iratudoes iembranb of e kdngpt édreurh 3) thakshgue
the retractor (3) .is reduced by 5 mfmto 20 mm due to pulling of the
pul | I'ine ¥8¥;is afrintaingt & Shsr @agane sree. pherepy Brioer srhapsias ttgﬁ@‘ﬂ’éblhty of
nuscl es Onsﬂahﬂllglloﬂééiti&h@i%e(ﬁa%l bR Uy aﬁ&‘%n;?x??hﬁ%tthé’;agbclﬁ denshiisk 6%%%)6@%

bet ween the pu pl ate the retrac 3) ower than

g/ cnR2, anddarsum(4X) endlbt the 5mey¢ bare (410- 1000 g/ cnR. The nunber of the
pull line (2) is at |east three, and each of the pull lines (2) has
one end 20 coSavendlgdvitlothe bee ofsbe spetiad pullidy nadd withdowt fvdlrlinen(®),.cbiriheseighe

to a cprresppndi ng, Qne.of .at, | east .three .pull lin i Xing. chani.sr
(S0%) B " TREP PO ara ipbanERs, & "R opiskiiied oy aficENy PERD e
so as to sgaibidd-typpsil pler(1} foemeithy thpledt-€dd pyll plate (10029 andiiHeelghesidé pell
pull line (2) is at.least four, and each of the four pul] l|ine 52)

has one enbla®odRRB} éyused. tivess (00t ier Tixing tdlefisideckilkplagnl094) and the
connect ed tht-%idégiﬂl%ﬁ%’(‘l@bﬁ alf MR eREd PEmdsAls behib %l@ssfuk,ﬂﬂ?&a fREAARLRIVES
(102) that are adjacent to four corners of the pull plate (1), so as
to spati al thy sfabgity pithe piléplatel (1) g9l thatahg qull plate (1) does not easily displace.

20 Thirdly, the retractor (3) is conveniently fixed to the mandible (5), and the pull lines (2)
are fixed to the retractor (3), so that the pulling degree of the pull lines (2) can be
conveniently adjusted to accurately control the pulling distance and the pulling force, thereby
achieving an optimal therapeutic effect. Particularly, when the double-button type retractor
(3) that can be adjusted after surgery is used, not only the doctor can conveniently adjust and

25  fix the pull lines (2) during surgery, but also woundless adjustment can be achieved after
surgery.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic structural view of a tongue pulling device implanted into the
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Spatial positioning of the pull plate (1) by using three pull lines
(2) is briefly referred to as a three-line spatial positioning

nmet hod, spatial positioning of the pull plate (1) by using four pull
lines (2) is briefly referred to as a four-line spatial positioning
nmet hod, and so on. A pull plate, inplanted into the tongue body
(4) of a human body to tighten the tongue dorsum (42) and/or the

t ongue baswmagdible and the tenguediotly ageording wdhé prgseobiwventon; ve sl eep 5
apneal/ hypopnea syndrone (OSAHS), where the pull plate (1) is a flat

i mpl ant capabFHKi.&fis behapaticgituamia diewndartorigue pniliog dsvicentvirgrecd taypetar péll

t he tongue_pod nd includes .t hrough holes (101) facilitating growth
of fi brouspgfés%ﬁoé mﬁrli‘aﬂ"ﬁlﬁrefse?tilﬂ‘ée“ﬁi”gi ng mechani sns (102).

Further, the l, 1ine fixing nmechanis 102 .e through holes far
i mG, b il b o SRRSO T Ob APl I iR Yo s
engagenent addBfdad oSSkt fuivédddg; pul | 1ines; 10or rivet fastening
mechani sns or thread I?asteni ng nechani sns capabl e of fixing pull

lines. The argw Qfish BheRilit stRlcalf idw of§tdn§ﬁ@ﬁﬂliﬁ%"@é"\‘/iq%-}f3vﬁl ,U@mge& Bull
preferably 2.5 cn2 to 16 cnR. The pull "plate {1) includes a frane

(103) and plettiacedrdingtorthe pre3ant ineentiomshe nedi cal filns (104) are
wr apped on the frane (103). The frame (103) of the pull
plate i s a neBl.forsnedchpmabic sitdetdrad | vast iof awiongss, pehing tdhdcd Seviag tai eating

W res (1030001aine C geabl_l e 9{ m:%i ng in a gap (105) between the nedi cal
films (1043° & WP ERE" E8HPS8 te structure having the medical

films 04) ed on the frame (103).i s adopted,, a mesh foroed b

br & detf ol hst TR s & el BB biew il Sr BEahEE Ho B B g Tafan put
W res suchplag sshapiagieiehyesant iddenbi.es, may be adopted. The el astic

W res are capable o% noving in the gap fornmed between the two | ayers

of nmedical fi¥Fm, G104 chelniBE GRENRD VIBI Bf@{oa@ﬁ?phﬂm@gidéiﬁﬁrtﬁeﬁg QfV-shaped Full
n y

freedom The nedical filnms (104) w apped o e wmre nmesh effective

i ncrease tPetegcpardiag do the @resentieyealgnavoi di ng cutting the soft tissues
of the tongue base. In this way, it is a desirable structure that not
only adapts tJG h&A rieuisthemaie strogturpb\wegre il Bl Viaes swyndnesicpel dino ufpeng

dur | 19,3 e IONGIRRLE OublA AADAHE sollilinf|oiBe BLLSF R | nor cases the

stressed area to0 avol €' so | SStIES 0 ongue base.

25The pul | pl 1) _has a.curved,surfac tching wth.the. shape of

Che tongue ot Sureita EREnRiPE B R RN BRGHOuR oo iR Reiams
body, and sfygtheoalh-gelernepe dcealdingtiafepressal iHotiany ect angl e, a square, a
trapezoid, a circle, an ellipse, a V-shape, a U shape and an H shape.

Mai n geonet r i EIGI7QaeS bdhamand stidteirilatdvaoopillBlinep ikbd @l paligine Bkidensduadsms

a radian R of the curved surface being 10 mMmm o 120 mm and
pr ef er abl yhazfglg(ﬁﬁ%a\gg:onvex engagement structure according to the present invention;

20 FIG. 7D is a schematic structural view of pull lines fixed to pull line fixing mechanisms

of a rivet type according to the present invention;

FIG. 7E is a schematic structural view of pull lines fixed to pull line fixing mechanisms

of a thread type according to the present invention;

FIG. 8A is a schematic structural view of a pull plate having a composite structure

25  according to the present invention;

FIG. 8B is an A-A cross-sectional view of FIG. 8A;
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a wdth Wof the curved surface being 10 mmto 50 mm and preferably
15 mmto 30 5 mm a height H of the curved surface being 10 mmto 50
mm and preferably 20 mmto 35 M 11; a thickness T of the plate being
0.1 mMmto 1 nm and preferably 0.4 mqmmto 0.8 nm and a

di aneter of the through hole (101) being 0.1 nmto 4 mm and
preferably 0.5 mmto 10 2 mm Main di nensions of the U shaped pull
plate (1) incFl{dSA @ arsabinaaticRtroftutah gicsurfaguhlisplatt hewny eiwig-Widadrceroposite

120 mm and refeﬁ%t;)d. 0, mmt width Wof the curved surface

bei ng 10 T EOTSE MHe b EPer S TBEPTs rm 10 30 15 mm & hel ght H of
the curved su n 10 mmto 50 preferably 20 nmto 35
m a hei ght E@%@"ﬁ@ GHRSESesgnahe m?;flcip%rjgf\erabIy 5 mto 15 nm a
clearance C o curved surface beln mnto 15 nm and preferably
5 nmto 10 2012%@%&8% Rrrgs glew{fpak% fp‘TQt%Abe. ng 0.1 mmto 1 mm

and preferabl a dianeter. F of the through
hol e (1D1) bef“% 1gA1s wﬁhﬁ@auc ﬁﬂactuaﬂdwfw eragorprsitepudl lipgageording g the present
The pull plat&idsl) is made of a material selected froma group
consisting of, bat not 25limted to: nmedical netal materials,

I ncl udi ng madi‘f(ﬁll 08 A& L AN A Vil &f%%lﬂmlajel' Oomposite pull line according to

the present invention;

FIG. 10C depicts the working principle of the composite pull line of FIG. 10A when

10 being implanted into a human body;

FIG. 11A is a schematic structural view of a retractor of a bolt adjustment type according

to the present invention;

FIG. 11B is a schematic structural view of the retractor of FIG. 11A after the position of

the pull line fixing device is moved;

15 FIG. 11C is a three-dimensional view showing the top structure of the retractor of FIG.
11A;

FIG. 11D is an exploded view of the retractor of FIG. 11A;

FIG. 11E is a three-dimensional view showing the bottom structure of the retractor of
FIG. 11A4;

20 FIG. 12A is a schematic structural view of a retractor of a bolt adjustment type having a

sealing top cover according to the present invention;

FIG. 12B is a schematic structural view of the retractor of FIG. 12A after the position of

the pull line fixing device is moved;

FIG. 13A is a schematic structural view of a retractor of a bolt adjustment type having an

25  anti-cutting buffer device according to the present invention;

FIG. 13B is a schematic structural view of the retractor of FIG. 13A after the position of
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medi cal grade stainless steel, nedical grade titaniumnickel shape
menory alloy (Nitinol alloy), Ti-Zr-Ta alloy, and anorphous net al

mat eri als; and nedi cal polyner materials, including polyam de (PA),

pol ycar bonate (PC), pol yurethane (PU), polythylene/polythene (PE),

pol ypropyl ene (PP), nedical grade pol ytetrafluoroethylene, fiber
reinforced conposite materials and the like. 5Further, the pull plate
(1) incl udés pallilettfixgigdevipalsmgpledt e (109A) and a right-side pull

plate (109B); the left-side pull plate (109A) and the right-side pull
pl ate (109B) Eie 18€d9enitiredditmegatie vidshshougdy he mpcduanivesdf thorenracibt of FIG.
mechani sm ig’L/E_gE); and a gap (109C) and junctions (109D) are forned

bet ween the’Teft-side pull plate (109A) and the right-side pull plate
(109B). 10The_gap.(109C) has .a, maxj pumw dth (HL09) of 1 mmto 10 mm
and pref er abl JF2 131t 87 saiered yisy eltbe gugrdimpsoeiatigietd [Feligyh (L109)

of 5 Mmto 20 _nmm and preferably 5 mto 15 mm The nechani cal
connect? on meBitadBEnt g tooefimepsignalaisra shevans thedoigmabiprarg althe agaast-wpe

of fixing A .eLekiPiakes, and is selected froma group consisting
of a rivet structure, 15a concave-convex engagenent structure,

a
thread fixingpgtnugt: . ' i Xi 3 ' .
Ul 11 ne 1 Rkt AdY S SRl Sl NN o Pl B IR Bbp gocoraify
ti ghten a puht ppkat é1vedfign; so as to reduce a distance fromthe tongue
dorsum portion (42) and/or the tongue base portion (41) to the
mandi bl e (5), FMha4B id hehpmibtic dtuorrd] 2jew o the tehh@acb MG el 4 afeer et [@isitidh of
capabl e, 20 of ing inplanted into the human body for a long term
Furthefq tW@pBﬁﬁI‘leﬁ?‘H}@dﬁ’é‘fﬁ fsﬁ’&‘?"&ées a draw line (201) and a sl eeve
(202); the draw line (201) js a flexible line made of a high-strength
medi cal nat erkaféi- 144 He a dhrgergannsigns! view shayyng Hig hndlem stgRiroet the retractor of

flexi ble megh qal, material; and the sleeve (202) is nmounted over the
draw line (201), and the draw line (201) is capable of noving axially

in the sleever(2Gdh.is %{Jb&&é&%&éﬂﬁ &%Q&br&isﬁ@, og- absorbabl e

surgical suture. eeve (2023 Is a nmulti-layer hollow hose,

having an in I e.4:0f terial, u
| ayer nade 01[‘1€9[arG ﬁﬁgﬁ{ @E%%o%glﬁ%aﬁaglk’}e&ﬁ%? g?%tgpe @csﬁjlbttﬂ%t(}fﬁgéjrgr (Q)Ct lh%qum'
penetr&ii otdmnd bondi ng of fibrous tissues. Each draw |ine (201)
of the pull line has a tensile strength of greater than 2000 g, and
has a di anet eFlCGofl5A.i8a suhematiclsti@icnm] vandofarretet@olf ¢ nOt adhustment 0/p@ héviAgun
and the sl ee.\/etﬁﬁzﬁol?Z h%s .an inlaer dianmeter of 0.4 mmto 1.5 mm and

pr ef er abl y2 B fef dgvipgpccording (e HESCRLNXFIUGR the pul | |ine (2)

is selected from roup consisting of, but not limted to; 5netal.
lines; natur a'lG ilg% S 3 eREBAIGHYCLY) ¥ 5t 9idhg sepragton qfFLQG. 154 pftey thepgsition of
pol yester {4kR&H linP Bk#@WeHBe is moved;

20 FIG. 15C 1s a three-dimensional view showing the bottom structure of the retractor of

FIG. 15A;
FIG. 15D is an exploded view of the retractor of FIG. 15A,;

FIG. 15E is a three-dimensional view showing the top structure of the retractor of FIG.
13A;

25 FIG. 16A is a schematic structural view of a push-pull type retractor according to the

present invention;
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| i nes, pol ypropylene lines and the |iKke. Further, the pull line
(2) is fornmed by spirally braiding a plurality of wires having a
dianeter of 0 1 mmto 0.5 mm the material of which is selected from
a group consisting of, but not limted to: titaniumand titani um
alloy wires, Nitinol titaniumwres, synthetic fiber 10w res and
ot her nedical material filanents. The sleeve (202) of the pull Iine
(2) is a corrEl§natléen it atpbemTiestsicmenl eicG202he wiracteo(FUG| 16A aleer (1) posiion of
i i pull .line (2) is a necklace structure

coi | sprinﬁﬁtuﬁﬁ. ) The

formed by tH&Y lgsvﬁf‘inﬁéie(lﬁﬁf)m%ﬁﬁ the sleeve (202) constituted by a
tri f b The .bead t ed d t

the 19draw || WO (303} 2 WREAR BRI ARG EE P O TTENGr ShiDF Foactr of

(201). FRs.nehractor, inplanted on the mandible (5) of a human body
to fix a pull line (2), where the retractor (3) includes a control
switch {301) p@pakbgs e déabieagoﬁhél%aﬁétgfbmatt@pull line (2), a
pull line fixing deV|ce 302) capable of fixing the pull line, and a

casing (304), F@qaﬁ@m flﬂée-ﬁmeﬁéi A 3%)311@@,@113%%9&09%5@&&@tﬁé %LQ&or of FIG.

device (302) being mounted in the casing ( 20Furt her

control switah (301) of the retractor (3) is a thread structure or
concave-convex engagenent structure, and the tension of the pull line
(2) is increasléd A nedusheniy sdjonstl ngwt he acpushipoll ype trethac{c@aving an
The control .switc 0 in es a t| hteni ng switch (301C) capable
of i ncreas{™g° ‘iti’féghlf"gﬁ% %)‘HC%?CC? Blgﬁﬁlﬂfe Pifat IP‘é‘)%uﬁﬂ’d a | oosening switch

(301D) apabl of _reducing the tension of 25the p

The coh‘fr ol st éﬁé %‘1%1 ‘gi’f&i FHHeyr Vi‘*&’t‘tﬁ%"‘i”ﬁ‘%‘i‘é&)ﬁ(}t ir?L:}“ ?éﬁ’i}ﬁ’é’cosmon of
(301B2) |Sﬂg@hngﬂeﬁgnlQ&a&@mwmg@dthe tightening swwtch (301C) is
pressed, and the ratchet (301B2) is released when the |oosening

swi t ch (301D)FIGs 1988 8 Btee-dimendiBRal G SR wifi¥ e ttb & uchuRCHUEE Petctor of
positioning convex step (301A) and a positioning concave groove

(301B) engb§ed7Hi th each other, and the positioning convex step

(301A) and the positioning concave groove (301B) form a

concave- conveldGehgageresrplaied uswntshd wtradposfi HlGohiAg. The contr ol
switch (301) includes tooth racks (301B3), when the control switch
(301) 1% preskéd 17K rea thosdimensiong] eiemsbrwatgghe {cBGimytusfofitimeregracior dlFIG.
swtch is abl e of noving longitudinally along the tooth racks
(301B3); ahd™when the control switch (301) released, the positioning
convex step ( A), ,of the control switch i mati cal | n

Tt the <0 HGsi A haEOREa B T EbYE 50 S ToPE e R AR o the
(301B3), aﬂgmﬁhﬂwaﬁﬁmtioning convex step (301A) of the control swtch
does not nove longitudinally along the tooth racks (301B3). The
retractor (3)rieagse ik SHeP@rié YRRAFAIHEY 'éf ale%trm&mfmm inl & P€assembled
structure for adjusting the tension of the pull line (2); novenent of
the pulQ |ste; (2) of the winding-type

FIG. 18C is an exploded view of the retractor of FIG. 18A;

FIG. 18D is a three-dimensional view showing the side structure of the retractor of FIG.

18A;

FIG. 18E is a three-dimensional view showing the structure of the control switch of the
25  retractor of FIG. 18A;

FIG. 18F is a view depicting the working principle of the retractor of FIG. 18A when the
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15 structure is achieved by winding the pull line (2) onto the bobbin
(302L) through rotation of the bobbin (302L); and the

di spl acenent-type structure is achieved by rotary novenent of a
thread structure or reciprocating novenment of a concave-convex
engagenent structure. The retractor (3) includes an anti-cutting
buffer device (303), the anti-cutting buffer device (303) is a spring
st ruct ur e, clatell-tyfrreamttor-is dishdisagbledif f er devi ce (303) is di sposed
inside 20 the casing (304) and connected to the pull line fixing

devi ce (302);Fanhd 8@hea’lv1'e‘hﬁelbleﬂ$g thewoikingdyaineipld oflthev@tr§Rdr of F1Qr 8M ®lien the
than a preset operational IVfBg force of the spring structure or a
pressure oﬂthéﬂﬁUFVm&WdﬁemeT?e s greater than a set value, the
spring structure of the anti-cutting buffer device (303) deforns to
aut omat i cal | yFBufPais ¢ Préletnét«re staFtusl Migreoin gintchityps retpactordigvigg ap gnti-cutting

prevents t hgyfltlibyibl 8Brdio t ﬁ@t/% Lagiohhe tongue nuscles.
25Further, the o‘r])ler atrle rkl) OJ %nor clg of the spring structure of

the anti ‘CU“F .1%Ef1£§§c1{iﬁ1‘ét18§tr&c%%§r)wé\ﬁ o?ﬂ%lljet%c&%.'héo% a% skdifbled
preset value of the pressure on 't I ate (1) is sma than

7000 g/ cnPstaand is preferably 500 g/cmZ to 1500 g/cmZ. The retract or
(3) includes a restoring spring (305), the restoring spring (305) is
a coil spri nBLG.40d it frcexpbried viengo ey letgetéB3EFIGSI1DAes el astic

def ormati on energy when conpressed, and rel eases the stored el astic
def ormati on eFiey. d9DWhethrécedif@idohal view shdliglted didcitkufs3df theehrdelesofFIG.
pr ot ectrve sheath (306), the protective sheath (306) is a hollow hose
made ofYa #9%xi bl e medical material, and the protective sheath (306)
is nmounted 5 in the casing (304) The protective sheath (306) is
a mul ti-|ayerFiGollPB hbse-dmsysionsl sisw Shﬁrérrngrth%/ewcweef ¢ cegrol switch of the

ul t ra- snoothy., et S e 91$.nd an outer |layer made of a highly
bi oconpati bl e nateri a acilitating growmh of fibrous tissues.

silica gel t foal

human body |ng}| ggg;g'egélwé‘?tg&l& ﬁ%‘* ‘Eggﬂﬁ?? %%43&%%%{1& fgggkée A\bﬁen the

(304D) i s cdowheyeadtraatortihdisasaanblgd;( 304), and after the silica gel

plug (304D) is renoved, the tension of the pull line (2) is adjusted

by adj Usti ng Eﬂﬁbl@@mavﬂbwﬁwpxtmtg th8@ddkingdhtiniciple &l theypiradtéreof ik 1 9A wigen the

(2) is tighteped to a nsion to the pull plate (1), so as to
RGeS esr St BomE e

tighten th&“EoRreey n and/ or the tongue base portr on
toward the mandi bl e, thereby mai nt ai hi ng e airway at the

pal at ophar yng®&i- 236 i bifhspatic SR ViEY ofgh %tegry@erree%%f@wtrﬁegﬁarthe
line (2) igelPaRbRfbnt o release the pull plate (1) fromthe pull Iine

(2), so as to allow the tongue to nove freely, thereby maintaining
normal swal | owigggBng, §ﬁ§:ﬁﬁtﬁc EHRELAGRS of the rddRtdr i FRE! A @dﬂsa%s &
of a material selected froma group consisting ot) but not limte

to: medl castateet al materials, including nedical gr ade titani um and
titanium all oy, 20 nedical grade stainless steel, nedical grade
titani um ni ckiglG. 86@ preamepidgd alelvof tifeNietraciad of HIGO30A; Ti - Zr- Ta al | oy,
and anor phous netal materials; and nedical polyner materials,

i ncl udi ng pol Jiag2oe i{ £Ayce-dinleysianad oirat of thdhSractmal HRIGe20rgne (PU) ,

pol yt hyl ene/ pol yt hene (PE), pol ypropylene (PP), nedical grade

pol yt et r af | uoFigethiyw éne, thfdehitherstinal ofetedf @oRpgsisvitciraiuei-pall Sypnettiaber
l'ike. 25A method for treating obstructive sleep apnea/hypopnea
syndrone (¥SaKEs toithrgsgnhigvention; hr ovi di ng an | npl ant ed t ongue

pul i ng device, where the tongue puIIrn? devi ce |s i nplanted into the
mandi bfe (5) gﬁtﬂzmé“‘%@ﬁ@wl xpsy-aectional yiew o to tighten the

t ongue dorsum and/or the tongue base (41), is suitable for
treating OSAI-@ is a transversal cross-sectional view of FIG. 21A;
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i ncl udes: a pull plate (1), being a flat inplant capable of being
i npl ant ed under the nucous nenbrane | ayer of the tongue body, and

i ncl udi ng through holes (101) allow ng growh and penetration of
fibrous tissues and pull line fixing nechanisns (102); 5a pull |ine
(2), being a thread made of a material capable of being inplanted

into the human body for a long term and a retractor (3),

i ncl udi ng a cBit.r2dD iswi schémdtBObucmend aidve obthe aelyasstrio gFl@. 2 Ehsftorthetontrol
t he pull Ilnglf ﬁ dpuII | ine fixing device (302) capable of fixing
the pul | | PHENSRPSSdeasi ng (304), the control switch (301) and the

pull line fixj vice (3 be| nted jn the casin 04),,
Mowher e the oIk A Eies Bose Aangma St LoMmechEernig! %Vﬂ&'h@%ﬁép%lﬁ:e (1
and the other_end connected to.the retractor

surgery underFiShédf Hekiee-dipension vws%@%glgézpsxaom%moﬂwmqfrﬂﬁf?-%e
mandi bl e or a_bottom portion of the mandi ble, and fixing the
retractdr (3)Fib2dHes rasgasied visy Q@hwtlact%@wﬁ( by then, using an
el ectrosurgical needle knife to incise the nucous menbrane in 15
front of circthd glHas an grebedetl xeevosf anpsitioamgsbdefdlpdim separating the
mucous nmenbrane till the tongue base, and inplanting the pull plate
(1) into the ms@m famou@tyvsrwwdéandtm‘eew@emgtmgtbmdﬂ@ praneente of the hasractor
t ongue dorg lon (42) and/or the tongue base portion (41) of the
human body; X|ng one end of each of four pull lines (2) to a

o SEen D, g U B BRI OIS (1), o, P
et e B S e 7L oGk e B e

to the retkﬁﬁépmméﬁh“@@Mnystlng the control switch (301) to tighten
the pull line (2), so as to reduce the distance between the pul

plate (1) andridherBed £ ahkMatid huctilSidy af tRE RStbLotEIGEDAked by a
force of the tongue nuscles on the pull plate (1) due to the

reduction in gloe20¢ s ANER d@ﬁ&ﬂ\%&ﬁe %Bﬁ(lr%rlnc@]@&ﬁhé rbira @R TG, 22A when the

25retractor (3) is |lower than 7000 g/c and is preferably 50 g/cn®

to 1000 g/dgheeningewitdhmagssed; suturing the incision; where, the

i mpl anted tongue pul l'ing dequetgulls t he tongue dorsun1portion (42)
and/ or 1% he toﬁ@@ZBmwp\adﬁmotmg 4 yvofkangyarimdipbyofahetiegecorod F&F. 22 Anwhenghe
20 mm and ed tongue pulling device is capabl e of

adj usti ng %ﬁsmq%% dc ]ﬁsgpfng di stance of the tongue dorsum portion

42 d/ t ti 4 th trol

S 1 ch (301) @ﬁé?ggiﬁelg FSRDForrecboml R A TS FPred o

the f t of th di hl 5 [ 2

pagse{jogcrgggﬁﬁgzé& tBarﬂS}S%? %ﬁgf%ﬁ‘?g%f"let“ﬁéftﬁéng#%l e andI ggfm(ec% egre
h [ 1 h | d h | | d

o the T sigl s A el la om0 ke gl g v,

t onguexglor gumppor ti on. The retractor (3) is fixed to the bottom
portion (52) of the nmandi ble, and each of the pull lines (2) has one

end connect edei 2bhg;s raﬁte& ed vied) sho@f&% ReutdRs ofend rﬁ@lﬂa@ %ﬁ& T Iteglonn

the pull 10 plate (1) tha is inplant Into the nuscular |ayer und er
t he mucousspmegbr ane Iayer of the tongue base portion and/or the
t ongue dorsum porti on.

FIG. 221 is a three-dimensional view of a button-type retractor that has a protective

sheath and can be adjusted after surgery according to the present invention;

25 FIG. 22] is a longitudinal cross-sectional view of FIG. 22];
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Met hod 1 for adjusting the forward pulling distance of the tongue
dorsum portion (42) and/or the tongue base portion (41) after

surgery: The i npl anted tongue pulling device is capabl e of
adjusting a pulling degree of the 15 tongue dorsum portion (42)

and/ or the tongue base portion (41) after surgery, characterized in

t hat: the retractor (3) of the inplanted tongue pulling device is
mount ed on t hEIG. 28Ktis s trefisxemalafossisectivaaldiibl ef Bt 22Apse to the bottom
portion of the mandi ble so that the control switch (301) faces

upwar d, and aFtXEP2E iy gaoyntinghévpatd emionpypd strapariat tirebd alyvatedlaifipr surgery
inserts a screwdriver (C@%‘. 20 i‘gto a,.cross slot.of the control swtch
(301), and™rHPAEPYIRE deice Astordihe todhe ppa Y6Siyht en or | oosen t he
pull lines (2 so as to adjust the forward pul |i di stance of the

t ongue dor sun%%??Mdﬁa a2 ew@am@%@aﬂ%am begiysieg)after surgery

Met hod 2 fﬁfaﬁﬂ'%&?ﬂm% bR e hodophdionk bicasht veh@pce of the tongue
dorsum portion (42) and/or the tongue base portion (41) after

surgery: 2 STBEIIC%. Q@Nq@ﬁ fﬁguﬂtﬂgg}iﬁ% l&dt@g-tg;%\ﬁjeﬁﬁ:téﬁhaq @Q‘?@ a%%'lﬁ%{ed after surgery

adjusting a I ng degree ongue ‘dorsum portion (42) and/or

t he t ongueinzatsegysqnilinglefitt pcafdieg tosthe gesgnt irvkeimact eri zed in that:

the retractor (3) of the inplanted tongue pulling device is nounted
on the front Elt R2R& ofiewtdapictimmitie blogkiagprindipds;e t o t he bott om portion
of the mandi ble so that the control switch (301) faces downward, and
the silica geFIGHRRQ i 30kD)depietinp checamking priscipiéposed out of the skin

at the bottom portion of the nmandi bl e; and when adj ustnent is needed,
the sildca geFiGbsay if 30dhnaiis sthemyedew angdéubte-Batoawatthat @tireAd®Yype Setractor
used to rotate_ the control switch (301) to tighten or 5l ocosen the

pul | | i nesoyng'g Bepressnbidyvendioni he forward pul |ing di stance of the
tongue dorsum portion (42) andior the tongue base portion (41).

Met hod 3 for %Igi-aéBilsw@SOélﬁ@a%%tmmalmﬂw ¢ FtgetaneleFI6F 234 t ongue

dor sum portion (422:_and_/ or the tongue base portion (41) after

surgery: FIGTRaCiinpVightdepicting g evopking principle vf the retectoxghBl@ 264,
adjusting a pulling degree of the 10tongue dorsum portion ;_42) and/ or
t he tongue bad&:. ébﬁgtls omiepAlepicting te veukigs pyinciplkaf thetretracias @t FHG1334¢ -

the retractor (3) of the inplanted tongue pulling device is nounted
on thel¥ront Elr24bes afcheraigmmeiutil eieard acdngseptlbng deyidgon whishpaetractom of
of the mandj hle, and.the.contro itch. (30 i.s.divided into

{1 ght eni nge eon P AR SRV o dnicts™ Bt brohE b Bk dhisdpg wresem
rat chet 15{n3&kBa) as an adjustnent structure;

FIG. 24B is a schematic mounting view of the tongue pulling device of FIG. 24A;

FIG. 24C is a view depicting the working principle of adjusting the tongue pulling
20  device of FIG. 24 A by using a screwdriver;

FIG. 25A is a schematic mounting view of a winding clutch-type tongue pulling device

according to the present invention;

FIG. 25B is a view depicting the working principle of adjusting the tongue pulling
device of FIG. 25A;

25 FIG. 26A is a schematic mounting view of a double-retractor tongue pulling device

according to the present invention;
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before sleep, the tightening switch (301C) is pressed froma position
outside the skin of the mandi ble corresponding to the tightening
swtch (301C); each tinme when the tightening swtch (301C) is

pressed, a positioning convex step (301A) on the tightening switch
(301C) pushes the ratchet (301B2) to rotate by one step, so as to
drive the pull line fixing device (302) 20 to nove to tighten the

pul | lines (2FIG.t268r sbysdbamreastiurturalnacworfwadoubbestdiacigr thingbapeldingfdevice
t he tongue_dor .and/ or the tongue base portion (41),

S act -1u”t10918”i o {11421% - ; .
and a posi PSR O BHRIEEEIEE 301A) on the | oosening switch (301D)

stops reverse i.on of the ratchet. (301B2),.sg as t revent ..
oonent ng of Tib 2 Ahb st et TACGeY 3) 2 et el B Aot o the
t he Ioosen@@gmsmﬁ%ﬁhn$301t» is pressed froma position outside the

25 skin of the mandi ble corresponding to the | oosening switch (301D)

and wheq the FreRIeRINYsi8MAGHIFRELIA;I s pressed, the ratchet (301B2)
is released, the ratchet (301B2) is in a free state, the pull lines

(2) are in a ftrpseped, sldkisy offid; yhder the novenent of the tongue or
the action of a restoring spring (305), the forward pulling distance

of the tongueFﬁgﬁgﬁqgggé?han ARl apd/ or the tongue base portion (41)
Met hod

i's reduced. or adjusting’ the forward pulling distance of

t he tongue dOﬁﬁyng@g%%%@$%%%§%ﬁgggﬁpmgggFﬁygﬁge base portion (41)

after surgery: 6ngue pulTihg device is capable

of adj usting ﬁd?glﬂg'i ng, de trrgeeg v@{%ﬁ Eag%]?[ Otf%ug]idor sum portion (42)

and/ or the tongu ase por n er sur'gery, characterized in

mount off at ;Pﬁ%fié??isﬁﬁ%ﬁsh%ﬁoaﬁ-@ @Qgﬁ%ﬁg@@d%{mgggeaﬁ t"e'L Chrgery. by
[ . SW 301 [ [

o1 “the. mands bHG OFF e gAETEEH <ol B AEFCLedBt e pushing o

B0l ust 'ng 1 hel D7 oty g Ut gL BB SR 8F K bA Ancl or t he

tongue base portion.being pulled by the pull lines (2): .in_a
non-sl eep st a]%@,' 2{Hds %@merﬁme%wqa&whe@etﬂ stiugtuipl gieserf t%fh'af% §REHFIC. 27G;
toward the tongue_base paortion so_ that the pull lines (2) apply a

smal | pul | i ngFfoeéeisep cxmadedgngiuel Bisse7Horti on or are conpletely in a
| oosened state, and then the control switch (301) is released so that

the 15 cont roIG. &Wtigts schomptic straqrerviicic denigtingodiat thenlsdi-sidedpulb pheis) and
that is, t C I i i i N - nd
at thi et e PR Gt OO bR b e BB o e B4 sar B el
the tongue is f I - Ly Qur ' swal i

and ot her act?@?% éﬂs;ﬁ gﬁ&%@%%&%ﬁﬁ%&%ﬁgn%gﬁ?ﬁﬁkk%e{tc%&( é@mpfh?es and
pressed andglpwidegailltpbatabyluiihethoapaidd bergial fohaps o2KIG PRI, cont rol switch
(301) is adjusted to an "on" state, and at this tinme, the pull lines
(2) apply a |BK@e7Pid 4 vieg depictse the wokleing prigiiflc b s Gongos pillifly dSGed Blg the
t he to&gue base ortiop IS inign effective retracted state, and the

t ongue”basEPPRIRGd- R PYll phaic agePrRige i ihg PresentdevenoBmi nt ai n t he
palatopharyngealdgﬁqtion open, thereby_preventing@CSAHS._

Met hod 5 for BH& S8 kg2 tssbemasioniirugtysall Yipwgoldn J¢-shaped spmbisditgisgpel plate
dor sum por fd.8finoA8 met et Qliohhe tongue base portion (41) after

surgery: The 1 npl'ant ed tongue pulling device is capabl e of

adjusting a gﬂkib@gigggafg%ﬁag eJﬁﬂpgue dorsum portion (42) and/or

t he tongue base portion rsurgery, characterized in that:

the retractor f J: ongue pul ling device is nounted
BPhCl LR PR

on the front surface o e’ and close to the bottom portion

of the ndi d a_.degree ort is set by adjusting the
contro%gzmﬁtgtﬁ%gng%aﬁngf%%ogﬁ%ﬁgg}’smﬁtch (301) is adjusted so
that the pull lines (2) maintain a proper tension to naintain the
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The tongue pulling device and the inplantation nmethod provided in the
present 10 invention effectively solve the technical problemthat
the tongue nuscles are easily cut during pulling, and the patient can
adj ust the tongue pulling device of the present invention after
surgery to reduce the pulling force in the non-sleep state and ensure
effective pulling during sleep, so as to enlarge the airway at the
pal at ophar yngEHi. 28614 a 6GrG ctdagrehiyngd vewertHIGg2E8AHS. 15The present

i nvention has the follow ng i nnovative points: CD The structure
of the pull pFELE8EL)s annitsgd iew bBshuicle of REG.[8ESSur e generated by the
tension, so as to prevent the pull plate (1) fromcutting the soft
tissues of thEIQ.2RBUeanIAIBcripey-debidhal hibe @ WIG. 28M€e fi xi ng mechani sns
(102) disposed on the pull plate (1) facilitate fixing the pull Iines

(2) during SUFERREG id AeirédditiedioNQk&Rmafid dtuctisinasedr PIG. RRE; pul |
plate (1) 20 facilitate growth and penetration of human tissues, so

as to psovi ders. DUAGE A BeedimbhibifsdhbRatidtiucRir-AtRw ddthe ﬂ)d&k@fé@bFFm\ 28G;
the pull plate (1) has a degree of curvature matching with the soft

ti ssues of therd oRGUE, BARRRO Ll el ROF drSh& cSRBhERLypE Pl §hts BF F?GQZSG
that is, is adapted for gromh and penetration of human tissues, and

al so has amgoefed wathiphl lhemact i on to prevent sliding and shifting.

Since the pull plate (1) has a | arge enough contact area, the
pressure 25 béhéRhtsad chplodéveviewnEFiEh 28k greatly reduced, and the
pressure generated by the tension may be controlled bel ow 1000 g/ cn?,
so as to avoi HG dBKiing vichaeleprtitg tHesmlasgpfmmple of atgigee pallieg Povite wing the

Ther ef th t b ted f I t
wi t houfl § nP P cpw&%ﬁ#?p%w@gﬁ%é‘ aegpr tottgﬁg’ﬁéengé’é’gmﬁ’glpgl on.

Particul arly, t he uII te(l adopt str ure

havi ng t he %QEBAFW e‘&’i aﬁemﬁc% b wg?by%gﬁm ultfgimeta
(103) havi fftes Mok blt&mhtﬁ,&gﬁﬁure formed by braided netal wires
can nove freely in the gap (105) bet ween the medical filns (104)

wrapped on t hepd, rae iy Q-Qéﬁema%edstltﬁw Jlév?%‘ﬂ%sc(ﬁﬁﬁbsh@ p@tltlﬁﬁzh@[da tcgnﬁarﬁgus
grow on the nedical films (104). In this way, the pul'l plate (1) can
desirabl y exfmygetet tubeligpecasapiding tortheemesant infentine tongue wi t hout
affecting the effective pulling to the 5 tongue base portion, and at
t he sah® ti neFI&i. @ﬁBfiiscaawhblyaticestwmralhsée\pmésxsmw@m pwlg lipellof i riggcontinuous
t her eby avoj di tissues o¥ t he tongue base portion.

cQry nt%d LH[et‘[l g, ccor?i (% he présent ipvention;
0 Three or TRG&E ?)g% UEEd T P% t he pull plate (1),

t her eby achl pat i fi.xi 05|t|on|n ul.l plate (1)
s a spatial ef‘éﬂﬁﬁé 15h et s %urf*ﬂ‘@ SO R iR » chatund e
a single pﬂxblat)lpblaeccﬁnﬂﬁgtd/thegtbmﬁn&lehﬂdmg or shifting, leading to |oss
of 10 the pulling effect. Effective spatial positioning and pulling

can be achi eveids, 9nB ¥s 2¢hétadtRGuIBNAL LB b B6BEode bhil lihd6 digbntifiRud fiital
the pulling effect can be achieved for any novenent of the tongue

wi t hou?0 catube fipe aerpedipa to BE ProRet Jueptigfate (1). In a preferred
solution of the present invention, four-line four-corner fixing and
pul ling is adogted,iswhichhmatiq steachyrall viewicHi epds lisp af iaditagusi metehberd. type

150 The usgccglfdlrilﬁhtg tﬂeyﬁre%ﬁ 1%(, 1{{1%}1 not only facilitates adjustnent and

fixing durin P86 ™ acilitates adj usting the tightening
d f th I I I t tract 3 | ud th
cont rol sui tchi{ %isl'ﬂé'e%'af FE&&I st G ahe ERaPher it ot T

oul | 1ine ayl-ea Blaeg: Pl haRBERT ingnets Sghaseling: sepettshey vt .5

swi t chzq 30din, 4. I&@reﬁxﬂdﬁbélerlongcréﬁg'lﬁeh&ﬁant f@uy b, hidi€ head) 1Be spediall Stughal
so 20 as to control the pulling distance and the pulllng force for

the tonguefess Poreneya basri/Gr tangee dowgite SHofrerinnqsden pBﬁlanqhhies A& bottom
non-sl eep state, the control switch (301) is adjusted to the "off"
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Firstly, surgical sites such as the tongue and the oral cavity are

di si nfected under anesthesia according to general requirenents of

oral cavity, head and neck surgeries. 5Secondly, one end of each of
two pull lines is fixed to a left-side pull plate (109A), and one end
of each of another two pull lines is fixed to a right-side pull plate
(109B); then, a surgical knife is used to make incisions of about 3
mmto 6 mpatiomofrnsndiblen about 10 mMmmto 15 mmfromcircunval l ate

papi |l | ae of the tongue and beside two sides of the mdline of the

t ongue, and of0labbisuiglB hota forafsiieniag! gowth bl Mprduletiszuao U2 npuibrime efixihg
t he tongue, and. a derajely cur hepostati ¢ forceps is used to
separ at e tws%%h@ﬁgfﬁoﬁ%ﬂ Plt%&l&%ﬁ%éﬂ%@ﬁgﬂsb@éega&ﬁﬁa@ef’c gergmin 19
about 40 ”H&dﬂi%@?aﬁ%%bﬁ@éd &RYI 107, eBatingftbr BfotihgBlocsnfSisbilly, 16¥ U-shaped
m dl i ne of the tongue respectively; a special surgical forceps (13)

i s used tonedenul t aneously insert the left-side pull plate (109A) and
the right-side pull plate (109B) into the surgical cavities bel ow the
mucous nmenbr aH&Aokmalhbumpn@dB. shoalbgmees 202Gmigtoistering meelynih 462D, (te)d
15 to be r%ltsreaxlzltedC r}l/vhere during insertion, a distance between the

| eft-side qu1 Elmae{%n('%gA) and the right-side pull plate (109B) is

i ntained at ta 10 t th ime.. the deft-side pull
prate (1092 Whdiaeces g Fotne o mo GRaRc 1D bRy iah & i 4eh g Yoent

symet ri calgz@elstdwirel y, the special surgical forceps (13) is

closed, and the left-side pull plate (109A) is assenbled and fixed to
the ripght - si dpopulidfi-Aiabel phIBIOR. Hobushe ulWEFét@'l‘O%' gap BRREECH 1dNsidOpull
mechani sm (109E), where fibrous tissues of the tongue muscles are

sandwi chedplpts a1ddhgrightoids pybpipice A0hguneion-bspwren she lefiptida pulf nlegand the
and the ri H%#tisﬁie lllpﬂ!nle, %9?3? %‘f&ﬂ&?@ co@'ﬂ:gti(?]rpﬁmgé'lﬂﬂishbqO@@P r‘v%p Q@Ez rivet
muscu ot her he

continuity s geni ogl ossus an I'brots t1ssues to t
fi brous tibseaed08Rgerdodkhemtrufoousomendearvex oéngapantrongid@Edorleckm sorewt Her

tongue base i s maintained. 2§Thi rdly, the pull lines (2) are drawn to

t he vi ci ni FYBFS PMEHEREFBIE (5) by using a gui de needl e.

Ly Dhcision s b 1 he
randi b (5 L BBt of thr 6o betaer [Tne Puth Bl e By refraidgpu
the sane tplaR, L1V nitbtirhh A Jerd @06t 18 o8 bétheed MeNeyidk Fluil Dite b thehRht-side

adj ust ed resFecti vely, and all the four pull lines (2) are fixed to
the retracedtplg®). Fifthly, the incisions are sutured, thus
conpl eting the surgery. The tongue pulling device with the

conbi ned- t ype2QPuiitawdingt 202 Sleeye 202 sioner lﬁmé«%?-B onterdayer783f erlal owi ng
advantages: Wth the use of the flat pull plate (1), the contact area
bet ween t he pifill coited ewitah, 3Adpulhbine Gxingtdevice, &3 panti-twhndbulfdraleviongifs.

body i, increased,.. s hat . t.he pres e generated during pulling is
great | ?/0 relc?tgf%‘%al, Ca\?\ﬁgaotshlbetﬁogﬁgs qnﬁpsovggoq?%lge %}tlﬁa i ng effect, but also
avoi ds cutti t.he t.ongue tissues e he. t.0 body is retracted
Eher eby  reducid- PRIGRTEE AR HeR of Aty Xttt JPHE: Rremiopime chacsve goove of
conbi ned- t yR@opehvitci)! 3V1€. (tichtehigMpeitdhy 30ND, Iefstmit deitohll $01W. abfing, 301F.

(109A) and the right-side pull plate (109B), continuity of muscul us
geni ogl osstiusinentBande. 301 Gr Buiss positioningpost, BR1Aheonyax gsais 3¢ 1Bls pengave gear,
under the L ] [ i
i nt ai ned T e PRl 0L G OHE AR solE AARIHG, oS8 bring
capabi 23 t ysvafchs padgeathapedosdsle hlashi(3l AN enphe tighitrang switdh, dredspiing (I8 ERAgon

the effect of. retracti to su 4 and/ or the tongue
base (41) th%élé%tﬁHP%SWWr}?ﬁbrﬁ% r?fglge'%’%oqgaeton%éﬁ%l pul I i ng node \9/]\,1 th
four pull i , Shift] of. .the 15 . pl at fter .
ool antat i on TRALfkeadHo e Y pBv it Besiomalet i e e Br g positoning
conbi ned-type pull plate (1) forned by the left-side pull plate
(109A) and the right-side pull plate (109B) is used, rivets (109E1)
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20Thirdly, the retractor (3) is conveniently fixed to the mandi bl e
(5), and the pull lines (2) are fixed to the retractor (3), so that
the pulling degree of the pull lines (2) can be conveniently adjusted
to accurately control the pulling distance and the pulling force,

t hereby achieving an optimal therapeutic effect. Particularly, when

t he doubl e-button type retractor (3) that can be adjusted after
surgery i spessS@2Enmisitioning cotrexdopt 302Fc posittmimgsronesy dtsp @dpersed tardd1, 302G.

25fix the pull lLines (2) durin r y. t als undl.ess. .

i st ment Deinite Siwpe eh Pt 8 AGL Rk e BedlCRETRE ke beligd02
DRAW NGS  Firfernal thrsada 30 86%41h,G03M. Pédititndhg stidewook, 3@2MQﬂﬂidRioﬂui§|slid’leock
device inplanted into the nmandible and tghe t ongue body according to
t he present®%hventi on; FIG 2 is a schematic structural view of a

tongueegul i ng device_ havi ng a rectanqul ar pull plate according to

t he present i?ﬂﬂe’ntthr@%é hole, 304B. seplGing 304Cqseew 138413t iliea aelaplugi FHE.
of a tongu | Vi i 1. i t h

ot coent oy Pl Sn0E R Rt BB aR sl BEER, BT PO Ly Rpborom
t ongue pul tavegofithe cesingd) 804 guia 3 WS kaped3 (3. lsiliph géldilac 8041dintgn body, B84M.

present inventigon; FIL G 1S.a .sch tic.structural .vi a

P onguo. pul FRni e pebe pinvig 3 TaY Siidly SOt rue oo omen b el B cover
i nvention; sq&DEh%jaﬁx%gi Sa@ (SCABIYRE it 15p lcbdr YEAring] SMI A caRineQMBUSate, 304A1.
pul I'i ng devi ce having an H shaped pull plate according to the present
i nvent ?Q)n;thl‘oughﬂlpbﬁ AL on theMEmat i ¢ structural view of a tongue

pul I'ing device having a V-shaped pull plate accordi n% to the present
invention;  305A. fixe{l head Afjresteringe broingt P65+ pasgioning sloti fow th¢ fiyad |head of
i nes mun%stgpﬁggﬂrln line fixing 15 mechani snms of a through-hole type

accordi ng pré&sent invention; FIG 7B is a schematic
structural vigw;of pul i.nes.houngd .o Ll Lipe fixi hani,sns, of
2 1 hr ougn- hol & TR Ho RS IO HER R, Bl 1) hiet e BB RRP b
through hole
15 DETAILED DESCRIPTION OF THE INVENTION

Embodiment 1: a tongue pulling device of the present invention

Referring to FIG. 1, this embodiment shows the basic structure of a tongue pulling

device of the present invention.

The tongue pulling device of the present invention includes a pull plate (1), a puli line (2),

20 and a retractor (3). The pull plate (1) is a flat implant capable of being implanted under the
mucous membrane layer of the tongue base portion and/or the tongue dorsum portion of a
human body, and includes through holes (101) allowing growth and penetration of human
tissues and pull line fixing mechanisms (102). The pull line (2) is a thread made of a material
capable of being implanted into the human body for a Iong term. The retractor (3) includes a

25  control switch (301) capable of adjusting a tension of the pull line (2), a pull line fixing
mechanism (302), and a casing (304). The pull line (2) has one end connected to the pull

plate (1) and the other end connected to the retractor (3).

In this embodiment, the pull plate (1) is implanted into the muscular layer under the
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FIG 7Cis a schematic structural view of pull lines fixed to pull
i ne fixing nmechani snms having a concave-convex engagenent structure
according to the present invention; 20FIG 7D is a schematic

structural view of pull lines fixed to pull line fixing nechanisns of
a rivet type according to the present invention; FIG 7Eis a
schematic structural view of pull lines fixed to pull line fixing

mechani snemofova mémizank taypeofaibe dorfunglotsont patipn.e Jbatretiastoe {d) snfixed to the

FIG 8Ais afﬁ@?ﬁ tic.structu ﬁ} view of a pull plate having a
conposite Yft eyﬁé{@é‘oﬁ%ﬁ“hg ‘0 the present invention; FIG 8B is

an A-A cross-sectiopal. view of FlI 8A, . FI Ais a enptic ..
structural viBiPSFmEOHEeRs Bﬁemlﬁﬁg@mg H&cwses@ﬂf@%%%aéﬁ%ﬁ%ﬁ&e?@rWmdmg
structure Qfac&(iﬁlg'mgphpﬁh@@épresent invention; FIG 9B is a B-B
cross-sectional view of Fli 9A; FIG 9Cis an enlarged view of part

A of FILG OA mafsk Gnbd@fehS 1R p%ﬁ%ﬁﬁ’@(tl.bfs1§ﬁ'£c%tﬂfirtéln§‘éif’§ﬂ¥—lﬂ'fe fBuC ORI Shdtial
pull line according to the present Invention, IG 10Bis a

schemat i ¢ pasttisgingmagthed, gt isfbyausing four-pull fiaes @h e ane epdivf cath piethe four pull
according to. th resent _invention: . l. G C_depi

wor ki ng or P P RS OE bRty o) e il e en R ERL e af B comers
bei ng i npl afhthe @uil plate @ )hatdedhe ba@y end of eabh Gf tHelBui pulbliss e padsed through the
structural view of a retractor of a bolt adjustnent type according.to
the presenPfRU¥nteEH, 36 i Bxertpgihe Setipele Dt 78 1 ﬁ?fu%‘teu&aqe-ﬁ%%wl
the retqactighgof FIG 11A after the position of the pull line fixing
device is noved; 15FIG 11C is a three-dinensional view show ng the

top structureggfe fhlaeiaulileﬂlﬁt@(\(tlpﬁasoi S}EAtigl curved surface matching with the shape of the

tongue base portion and/or the tongue dorsum portion, the tongue body is retracted in a
surface contact manner, so that the pressure generated by retracting the tongue base portion
and/or the tongue dorsum portion is greatly reduced, thereby preventing the pull plate (1)

15  from cutting the tongue muscles under long-term alternate tensions. The pressure generated
by the tension on the pull plate (1) may be smaller than 1000 g/cm 2 for example, under a
tension of 3000 g, if the pressure generated by the tension on the pull plate (1) needs to be
smaller than 500 g/cm?, the area of the pull plate (1) only needs to be larger than 6 cm 2 that
is, the pull plate (1) only needs to be a 25 mmx25 mm square.

20 After the tongue pulling device of the present invention is implanted through surgery,
the patient can adjust the pulling degree of the tongue pulling device of the present invention
to the tongue base portion and/or the tongue dorsum portion under the instruction of the

doctor, so as to achieve maximum comfort, as shown in FIG. 22A to FIG. 22Q.

Particularly, in a non-sleep state, the control switch (301) is pressed from a position

25  outside the skin (8) of the mandible to loosen the pull lines (2), so as to increase the length of
the pull lines (2) between the pull plate (1) and the retractor (3), so that the pull lines (2) apply

a small pulling force to the tongue base portion and/or the tongue dorsum portion or are

completely in a loosened state, and at this time, the movement of the tongue is almost
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11A; FIG 11D is an exploded view of the retractor of FIG 11A;

FIG 11E is a three-di nensional view showi ng the bottom structure of
the retractor of FIG 11A; 20FIG 12A is a schematic structural view
of a retractor of a bolt adjustment type having a sealing top cover
according to the present invention; FIG 12B is a schematic
structural view of the retractor of FIG 12A after the position of
the pul | | wenftianiedgardiethe tbagussis gapable of moving freel Fl@inglspAakiing, awallowing and

schematic struct.ur.al view of a retractor of olt adjustnent t .
vt g an SESHRL oferEY e G EleRlentos B et A ShHills, iV Afowing
i nvent i on; afd dherb3fvitiss. @ schemati c structural view of the retractor

of FIG 13A after the position of the pull line fixing device is

nmoved, Fl G3efdtGldes, the EdHiREsWikdNEBOI)Qsistksskll B0mIAOPIshibntdnide@Re skin (8) of
structure of the retractor of FIG 13A; FIG 13D is an exploded view

of the ¥ hr&gdoangifde fotighien die il Jmes (21 3¢ as sEreduce g lergth of the pull lines (2)
t hr ee- di mep§i0084he Wi ] Dot t ruGEur: . :

t hread-type rgt ragt‘bgg\ﬁtl)%w@\lﬁnéﬂg 1154/1@198& (I%IIST’E?1 nyﬁh gé&g’(@ghg@? f: 82) applics a
st r uct ur al lavgegwllofg farcedtd ttedbuguedhsepartion adyersherengud ggrsinapetion,i the tangue
the present invention; FIG 14B.is.a schemat.ic structural
view of e QP Fe: D5 the:foasus JaSlm o i ool § ToH G rourbAataIRd the
l i ne fixi n@ngeMiagepdrioMe@st the tongue dorsum portion is pulled forward, so as to maintain the

10 palatopharyngeal portion open, thereby preventing OSAHS.

A degree of comfort may also be set for the tongue pulling device of the present
invention. To avoid daily adjustment, the control switch (301) may be adjusted so that the
pull line (2) applies a proper pulling force to the tongue base portion and/or the tongue
dorsum portion, so as to move the tongue base portion and/or the tongue dorsum portion

15 forward while ensuring comfort during movement of the tongue, and maintain the

palatopharyngeal portion open, thereby preventing OSAHS.

Embodiment 2: a tongue pulling device having a rectangular pull plate of the

present invention

Referring to FIG. 2, in this embodiment, the pull plate (1) adopts a rectangular spatial

20 curved plate structure.
Main dimensions of the rectangular pull plate (1) include:
a radian R of the curved surface being 10 mm to 120 mm, and preferably 20 mm to 50
mm;
a width W of the curved surface being 10 mm to 50 mm, and preferably 15 mm to 30
25 mm;

a height H of the curved surface being 10 mm to 50 mm, and preferably 20 mm to 35

mmi;
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FIG 14C is a three-di nensional view showi ng the bottom structure of
the retractor of FIG 14A; FIG 14D is an expl oded view of the
retractor of FIG 14A FIG 14E is a three-di nensional view
showi ng the top structure of the retractor of FIG 1514A; FI G

I5A is a schematic structural view of a retractor of a nut adjustnent
type having an anti-cutting buffer device according to the present

i nventi on; a thidk@ess T54 thsplatebeing®elt inm tstl e} andagirefetably (04 mirhe 0.8 mm; and
retractor of FIG 15A after the position of the pull line fixing

devi ce i s novediam2RFHGS thESkioiigh ol (10¢Ebedh N Birk fed mivi, @itd SleCarbtg 0.5 em to
bottom strycture of the retractor of FIG 15A; FIG I5Dis an

expl oded vi&Wof the retractor of FIG 15A FIG 15Eis a

t hr ee- di nensi gnal _vi ew show n the top structure of the retractor of
FIG 15A; 25FFmical gimsnsions @rigdihgight) @Plrué%tléﬁlanxm B> &% METE SHoAGmMm=30

type resragtphsaaaR5 g 3b Qyhies rHﬁﬁ?Hﬁmlﬁ‘%ﬁ@E ?:Sljﬂlm 40 mih! £ mdBB0 infin @nd

schematic structural view of the reétractor 16A after the

posi tion ofhetike. pull line fixing device is noved; FIG 16Cis a

t hr ee- di nensi onal view showi ng the bottom structure of the retractor
of FIG 16A il @il ek (13 iamaéxpf odetkrial esleadd friva o pfonpcommisting of] 6t not

16A: th nsi I i ew sho
structure DREEE: PRIPY e Tt erRemed s polome: paaalpAed it g8 Borimaparacials,
struct ur al méiainBiphsussBrifls (disd ¥Rerel @6 b licA¥dsNbr dbdaal hseChtdt ¥aBus

buffer_ device according to the present invention;
1 modified coating materials. Specific materials are generally selected from a group consisting

of’

medical grade pure titanium, medical grade titanium alloy, Ti-Zr-Ta alloy, Co-Cr-W

alloy, titanium-nickel shape memory alloy (Nitinol alloy), Ti-based amorphous materials,
Zr-based amorphous materials, Fe-based amorphous materials, medical grade stainless steel

15  (such as 316L), various medical grade titanium and titanium alloy with an amorphous
material coating and medical grade stainless steel with an amorphous material coating, and

the like.

Medical grade PA, medical grade PC, medical grade PE, medical grade PU, medical
grade PP, medical grade polytetrafluoroethylene and other medical polymer materials and

20 fiber reinforced composite materials.

Embodiment 3: a tongue pulling device using two pull plates of the present

invention

Referring to FIG. 3, the basic principle of this embodiment is similar to that of
Embodiment 2 shown in FIG. 2. The difference lies in that: two the pull plates (1) are used,

25  which are mounted on left and right sides of the tongue base portion and/or the tongue
dorsum portion, and disposed into the muscular layer under the mucous membrane layer,
where each of the pull plates (1) is fixed by using four pull lines (2), and therefore, a total of

eight pull lines are used.
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10FIG 17B is a schematic structural view of the retractor of FIG
17A after the position of the pull line fixing device is noved,

FIG 17Cis a three-dinensional view showi ng the bottom structure of
the retractor of FIG 17A; FIG 17D is an expl oded vi ew of the
retractor of FIG 17A; 15FIG 17E is a three-dinensional view show ng
the top structure of the retractor of FIG 17A FIG 18Ais a
schemati ¢ st r Boibodimleny H emvt@fgua pallinzalevicy peving tflashaped patl @lae ofthie@predeat
present inyentj on; FIG 18B is a schematic structural view
of the ret &M of FIG 18A in a disassenbl ed 20state; FIG 18C is

| oded vj f th tor. of Fl 8A, FIG 18D.i
i e, di monsi AT tuF ihohi 5. s RIS OF 0k oSt s Reia Pofbebt

FIG 18A; Embodiment Flskowd §EFIS. 2 tTiE @@t RN Rk QR dhatV ih%ﬁfuﬁ@?ﬂeg\g) Ilclbgts a
structure of the control switch of the 25retractor of FIG™ 18A;" FI

18F is & vleshaprdpireetnegandtbe mok MitegDmfthedi-shapedstruchue ispartistaoly sefable for
FIG 18A c- . et ol 1 ' X LG,
s a vi ow Doa el EOREHR R AT Sl BB RS BERAEH, gorgye ki
18A when t the tonguk dlasd yPke pdiingof die tbsguesdoesni peltion and the jehéionliRAvdch the
schematic structural view of .a cl utch-gglpe, retrﬁ.ct_or having an_
anti-cutti W&gue dorsum portion and the tongue base is an effective means for enlarging the

palatopharyngeal portion to prevent OSAHS.
10 Main dimensions of the U-shaped pull plate (1) include:
a radian R of the curved surface being 10 mm to 120 mm, and preferably 20 mm to 50
min;
a width W of the curved surface being 10 mm to 50 mm, and preferably 15 mm to 30
min;
15 a height H of the curved surface being 10 mm to 50 mm, and preferably 20 mm to 35
mm;
a height H1 being 5 mm to 20 mm, and preferably 5 mm to 15 mm;

a clearance C of the curved surface being 6 mm to 15 mm, and preferably 5 mm to 10

mm;
20 a thickness T of the plate being 0.1 mm to 1 mm, and preferably 0.4 mm to 0.8 mm; and

a diameter ¢ of the through hole (101) being 0.1 mm to 4 mm, and preferably 0.5 mm to

3 mm.

The U-shaped pull plate (1) is generally made of a medical metal material, particularly,

medical grade pure titanium, medical grade titanium alloy, Ti-Zr-Ta alloy, Co-Cr-W alloy, a

25 Ti-based amorphous material, a Zr-based amorphous material, a Fe-based amorphous
materials, medical grade stainless steel (such as 316L), medical grade stainless steel with an

amorphous material coating, or the like,
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5buf fer device according to the present invention; FIG 19B is a
schematic structural view of the retractor of FIG 19A in a

di sassenbl ed state; FIG 19C is an exploded view of the retractor of

FI G 19A FIG 19D is a three-di nensional view show ng the

side structure of the retractor of FIG 1019A FIG 19E is a

t hr ee- di nensi onal view showi ng the structure of the control sw tch of
t he retract or Endboffinient $9Atongue fplullingldvice hagingiaawatep b thie pgedeheinvention
wor ki ng principle of the retractor of FIG 19A when the clutch-type
retractor is HefsabgembFEd; 5, 14E|asiclSinchse af higvemieiitént ng sifigarvidr fanef

7. assbmbl Burbodiment 3o 0, 2 Jhe ARErac IR B e phbRAGs (1hhas 4 contng

rat chet - t yn@7y. efiachig @OPHad hidled oddiaRbiGeSMAn hAVEld QBstrate material, F
FIG 20B |g ajscherrat |gc@s?r Sct%?gl ?/I ewao : tﬁ/ete r;etract or so%a ?:IPEGII%O or

in a disasv@nledbeodeanaerigtpfzhe poltplate (AhISéﬂéL odiadesy lewl, opure heamum metal

retractor gfiatlE% gayé%a‘halﬁllfagﬁ é? 5)1} il% sqlrttagé’ ?ﬁr 2 1] i Qt%n?e@?gtee 'su%\étrate %\f plasma

retractor e-di nensi onal
si ngl e- swi $prhyipg shrpghdtroh\spetteriner a&hm pl&ﬁ@ﬁﬁlﬂiﬂﬂ@l@t&@ hhhﬁlghelelslemmpaublhty

i nvention;  25FI G s alon udi nal 0SS- sectl Vi ew o
21A. FIG ®fgthag 0%%&%%@@%% 9&&%&@3@3%{ RSAEiratipp &l f grfour:rl@ue%q h hinan
body are made easier.
10 Particularly, the coating (107) on the surface of the pull plate (1) may be manufactured

into a Ti-based amorphous coating by magnetron sputtering. The Ti-based amorphous

coating has excellent biocompatibility, and can form a firm bond with human tissues.

Embodiment 6: a tongue pulling device having an H-shaped pull plate of the

present invention

15 Referring to FIG. 6, the difference of this embodiment lies in that: the pull plate (1)
adopts an H-shaped structure, that is, the geometrical shape of the pull plate (1) is similar to
an H-shape. The pull plate (1) includes tiny through holes (101) facilitating growth of tissues,
and the through holes (101) have a diameter of smaller than 1 mm. The pull plate (1) further
includes pull line fixing mechanisms (102), and the pull line fixing mechanisms (102) are

20  through holes having a diameter of 2 mm to 3 mm.
Moreover, the pull plate (1) is made of a medical polymer material.

Since the medical polymer material has a lower specific gravity than that of a medical
metal material, the pull plate (1) made of the medical polymer material is lighter, and is more

suitable for being implanted into the tongue dorsum portion and/or the tongue base portion.

25 The medical polymer material is generally selected from a group consisting of: materials
such as polyamide (PA), polycarbonate (PC), polyurethane (PU), polythylene/polythene
(PE), polypropylene (PP) and medical grade polytetrafluoroethylene, and fiber reinforced

composite materials such as fiber reinforced PC, fiber reinforced PE, fiber reinforced PU,
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FIG 21D is a schematic structural view of the retractor of FIG 21C
after the control switch is pressed; FIG 21Eis a

t hr ee-di nensi onal view showing the control switch of FIG 21A;, FIG
21F is a three-dinmensional view show ng positioning tooth racks of
FIG 21A; 5FIG 21Gis an exploded view of the retractor of FIG 21A;
FIG 21H is an exploded view of a positioning slide block; FI G
211 a nounfibargeiufoeveddP mddibar reirdvcedPAct i ng t he wor ki ng princi pl e of
the retractor of FIG 21A; FIG 21K is a nounting view of the
retractor of EmGodiddekt 718 kngue paingetict haeiag divisingieapall priteof fie present
doubl e-butfon ratchet-type retractor according to the present

i nventi on; M¥PHEIOLOB {5 a schematic structural view of the retractor

of FIG 22A FIG 22C is a view dep| cting the worki ng principle
of the retracReferre oG, Zothe difdsengse tth@m’@ﬁlﬂ‘r’?&n&kﬁ% Bhthay dresp! plate (1)

15FI G 22D | I
177 P2 VRSO M AR g koo

| ongi t udi n¥tshepe sEhegudltnlanfl) ivdlades (bIIhy Iﬁh@.lglﬂlzm;s (F0 3. fad Bating gmwth of tissues,

transver sal S-S | G, 22

ol oden’ oindheRRaR bl Tl Mt BhmG St haneh oy, TR 35 {13 tther
ZﬁSV\A' t Ch;h includéd gull B2dF¥ikiag @{bcﬁai'@dnwjﬁ&){ Iaﬂc\.l'\/tl&f]ﬁl\mzllzlg folieg flethi@isHisq107) are
the ratche erestorlng Spr.l 1S a

t hr ee- di rre?t]i‘é ﬁélp haingp dpngsiproda 1@95%%@% B iy enphpgimepggthere are a total of

pr ot eciovet@&q%tohgﬁﬂae§@9vlﬁgamb Bt 6 ALHEmehaRIX1gnc0r ding to the

present invention; 25F G is a longitudinal cross-sectional view
of FIG 221, Three-line positioning method. In this embodiment, the three-line positioning method is

adopted, that is, three pull lines (2) are used to spatially position the pull plate (1). One of the
pull lines (2) is bound to the through hole that serves as the pull line fixing mechanism (102)
at the top of the V-shaped pull plate (1), and the other two pull lines (2) are respectively

15  bound to the two through holes that serve as the pull line fixing mechanisms (102) at the
bottom of the V-shaped pull plate (1); the other end of each of the three pull lines (2) is fixed
to the retractor (3), so as to spatially position the pull plate (1).

The pull plate (1) may be made of a high-strength medical polymer fiber braid. The
high-strength polymer fiber braid is, for example, polypropylene fiber braided fabric, which
20 not only has high strength, but also is light in weight, and therefore is suitable for
manufacturing the pull plate (1). In this embodiment, the pull plate (1) is made of the
polypropylene fiber braided fabric. The fiber braided fabric has many tiny holes, which may
function as the tiny through holes (101) for facilitating growth of tissues, and it only needs to

form through holes as the pull line fixing mechanisms (102).

25 Different structural designs of the pull line fixing mechanisms (102)

Referring to FIG. 7A to FIG. 7B, the pull line fixing mechanisms (102) may be designed

into different specific structures.

The most common structure of the pull line fixing mechanisms (102) is a through hole
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FIG 22K is a transversal cross-sectional view of FIG 22A FI G
22L is a nounting view of a button-type retractor that can be
adj usted after surgery in a tongue pulling device according to the

present invention; FIG 22Mis a nmounting view of a
button-type retractor that can be adjusted after surgery 5in a tongue
pul l'ing device according to the present invention; FIG 22N is a

mount i ng vitewnoé, whitluhbdtoomly Yqeditated wadingrthe pall lined) bbealadfadlitaek Bihdiag and
surgery in a t ngu ul | j devi ccor di o the pr esent

i nventi on; %Pz%lﬁlgs k#@%ﬁd@%ﬁ%ﬁ%&q lglmﬁ (Drite PPYHice pheghroppigholes
22Qis a vu@\m qamnfgt dsNthel N8I WA kDG RELHAGIsRIs Sfor 106 tfans 238 thén @,uued back.
schematic structural view of a doubl e-button ratchet thread-ty

retract or Beomsitagdleo/R, hleemﬂlelwﬁﬂ)uam/@wﬂdmd ﬁddixeﬂwlleghlaugchlé?:ﬁiﬂ p2).

structural view of the retractor of FIG 2_3A FIG 23C _|s a view
depi ctihg t heRelorigrig FE6. 1 iope ef wethpdsefor ﬁxma(tha)pulblﬁneF(lZDs 24 cEtCE&slot or

23D is a view. depicting the wo ringci Ieo e

Fra an | YERPEERS! PRl e kPR Wik BpEpS oL 8 ghT 1S N Htixed is
pul I'i ng defik&ktol dsmndl iR (I0A) 89 tivetig, and kel stmaiﬂdjuhi’gi (fI’BElA) ﬁr)ﬂﬁaesrhﬂl groove
mounted to,th r art of the ndi bl e according to the present
i nventi on: Uﬁ?@? ﬁs @ Plcil h&%@ﬁéﬁhﬁ”@ﬁm PRGCHICRANGFX PRaSIRsAbEgChanism for
pul I'i ng deygecdgﬂng Jlie £ gﬁl‘%mechﬂmsm l(l)'j G 24Cis a view depicting the
wor ki ng principl e of adjusting the tongue puI ling 20 device of FIG

24A by disi Ng RefSfi %‘{‘QFIG’ €D, one of nllzétﬁds% tﬁe Eﬁlhﬁ% & umggﬁvg&aéférﬁﬂ\é

of a wi nding clutch-type tongue pu |ng ce acc
present i nweetansn, where aBin@ll haBs fcsmadvméwpdépla@t, lwgmﬂrhme@nskpasgad through

principle @f adj t|n t he t ue dVI ﬁa %
Do s s Dl M A e Reh OB A ePrpresbR P Yo BFpaL e oA obntih 1 g
devi ce the pull line (2) can be directly riveted to the pull plate (1). The rivet fastening mechanism

(102C) is one of the pull line fixing mechanisms (102) for fixing the pull lines.

15 Referring to FIG. 7E, one of methods for fixing the pull line (2} is using a thread
fastening mechanism (102D), where the pull line (2) is fixed to the pull plate (1) by using the
thread fastening mechanism (102D).

The pull line fixing mechanisms (102) of many other different specific structures may

also be designed according to the technical solution provided by the present invention.
20 Embodiment 8: a pull plate having a composite structure of the present invention

Referring to FIG. 8A and FIG. 8B, in this embodiment, the pull plate (1) adopts a

composite structure having medical films (104) wrapped on a frame (103).

The pull plate (1) includes a frame (103) and medical films (104), and the medical films

(104) are wrapped on the frame (103). In this embodiment, the frame (103) may be made of

25  aplate. The material of the frame (103) includes, but is not limited to, medial metal materials
such as titanium and titanium alloy and medical grade stainless steel, amorphous materials,

and medical polymer materials (such as PC and PE); the frame (103) is formed by

mechanical processing or wire electro-discharge machining or laser cutting, and hollowing
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according to the present invention; FIG 26B is a schematic
structural view of a double-retractor tongue pulling device according
to the present invention; FIG 27A is a schematic structural view
of a conbi ned-type pull plate according to the present invention;
5FIG 27Bis a side view of FIG 27A; FIG 27Cis a left view of FIG
27A; FIG 27Dis aright viewof FIG 27A; FIG 27E is an E-E

Cr 0Ss- sect bwmnigllate irewva ekeldtbalik@stAictrt.G. 27E1 is an enl arged vi ew of
part Mof FIG 27E, 10 FIG 27F is an F-F cross-sectional view of

FIG 27A; Fl Crh&fbdicdlsiian (10a) akgedeof € wabdriapsldetdd ffm Flfoup 2éfsistink Gf, but
27Gis a three di nensi onal schematic structural view of FIG 27A;

FIG 27H i Botalimppddoiqp meheranmyiane slibss durided §ghrige rupalitetaiigresthylens Blapia
de of
si de of Fl RiydéBand i a 1%7&11&%&&1@%%9&@%Hélﬁ—%ﬁlaﬁogn o%ﬁyhuéagﬂ; pulff)ra

27J is a schematic structural view deplcting et-S|

pl ate ahd longittrmsi de pull plate of FIG 27A are respectively nounted
at jaws of a surgical forceps; FIG 27K is a schematic structural
vi ew of comnbi ’ﬁlim@)rmlhténieéfcaL ﬁlimte(lpﬂ)l dre piragped andhe ifighte-($93Je Thelhedidah fidms

b ing t ec rgic f or

Py U OATREY ke et e b s PR o s ol swing. pr PR AL G ve
using the RGN AR tiepaligl ElmPl 188 Pard GePped B8 HeTraileq 107 Righ holes(lOl)
i nvention; FIG 28A is a schematic structural view of a U shaped

conbi ned- t {psdagpliplingopratieh alosees tiguesond pall Jinediing machapisms4102) are forl@d
28B i s1@ SindRoN] BBl oblaffing B pTl Fate?8 Fhhwing ol @idpoliteeWinRturE bPine?Fbsent

invention.

The medical films (104) may also be directly attached to the frame (103). A special
wrapping manner is to bond the medical films (104) together at the hollow part of the frame

(103) by thermal bonding, sewing, or chemical adhesive bonding, where the bonded part is

15  referred to as a bonded edge (106). A gap (105) is formed between the two layers of film.
The frame (103) is capable of moving freely in thé gap (105). Such a composite structure has

good adaptability to movement, and can meet the requirements of different movements of the

tongue.

Embodiment 9: a pull plate having a wire-braided composite structure of the

20  present invention

Referring to FIG. 9A to FIG. 9C, this embodiment shows a pull plate (1) having an
improved composite structure. The frame (103) adopts a braided mesh of elastic wires
(103C), the medical films (104) are wrapped on the frame (103) which is a mesh formed by
braided elastic wires, and the elastic wires (103C) are capable of moving in the gap (105)

25  between the medical films (104).

The elastic wire is selected from a group consisting of, but not limited to: medical grade
elastic stainless steel, medical grade titanium-nickel shape memory alloy (Nitinol alloy)

wires, Ti-Zr-Ta elastic alloy wires, metallic glass wires and the like, which may also be
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25FIG 28D is aright viewof FIG 28A;, FIG 28Eis a GG
cross-sectional viewof FIG 28A; FIG 28El is an enl arged vi ew of
part N of FIG 28E, FIG 28F is an H H cross-sectional view of FIG
28A; FIG 28Gis a three-dinensional schematic structural view of

FIG 28A; 5FIG 28H is a three-dinensional schematic structural view
of the back side of FIG 28G FIG 281 is a schematic structural

vi ew of t hepoabivitk diattypelpuél mykddl evied skdh@s h2y ¢imatio tng@tbnwiitds. pul |
lines; FIG 28J is an exploded view of FIG 281; FIG 28K is a
vi ew depi (r:\t i n"ghdlflﬁn%l‘lmfgfdéérﬁh@l arth@flimiclemm‘s macmfaa%ueedqultﬁdt ﬁguﬂﬁvicﬁﬁomi’rms
t he 10U shaped c i ned-type. pu pl ate_according to the present

i nventi on; Conne‘ﬁF‘%o plgpey @ﬁog@ﬁ@ﬁgwp@ aUrthepssrnode (188 of a pull Iine
formed by braiding nultiple netal wires according to the present

i nvention;  Syshanelelic wie mesltivened hxbraidingchiangh the Peshapsd npde ohfsphkiseeod
pull i qe Eﬁaﬁélbﬁﬁf'{d BHMSent QLA U%glﬁq Vi}H‘B?a EoR& ﬁﬁg@fnqhggeﬁlgal%t}f horizontal

present” invention; 15FIG 30B is a schematic struttural view o
conposi te fhdctiohs, that Isfmavainﬁmoﬁﬁﬂlrmumusndzﬁrdnmgméadshmenﬂﬁé(hd&mnmnn}ge,

to the pre |nve . FIG 31A.s schenmmtic. str ur vi.e
of a conpobitbPRtGH | Abese porgheR i S metre sy B abd

to the preseembwgduﬁ]a&d?miﬁon 103A. FIG 31B is a schematic structural
view of a conposite pu | ine of a discontinuous spiral 20tube type

according to gha aﬂfr&%@d\bvuie@f{@md 434 as thefflatmc (363)' &hﬁh%h&.{ﬁ&d By the medical
structural view of a pull line of a titani um netal

accor dlthg fits H84pr ééé]ﬁ?c h‘?llﬂ)‘éﬁﬁl‘t oh the]'ﬁémﬁé‘e%)an@@ I’éﬁdlﬂtah@l@%ﬂoéD are bonded
numbers i Ny LBGe2R0%Em 4 GBS 808P ﬁlehﬁ?ﬂsbondmg, sewing, or chemical adhesive

bonding. The frame (103) formed by the elastic wires is freely placed in the gap (105)
formed between the bonded edge (106) and the two layers of medical film (104). Through
holes (101) for facilitating growth of tongue tissues and puli line fixing mechanisms (102)
15  are formed at proper positions on the medical films (104), thereby obtaining the pull plate (1)

having a wire-braided composite structure of the present invention.

Since human tissues can be attached to and grow on the medical films (104), or penetrate
and grow along the through holes (101), but cannot penetrate into the gap (105) between the
films, it is ensured that the frame (103) formed by the elastic wires (103C) can move freely in

20  the gap (105) between the films. Therefore, such a pull plate (1) having a wire-braided
composite structure has excellent adaptability to movement, and can meet the requirements
of different movements of muscle groups in the tongue, thereby improving the comfort when

the tongue dorsum portion and/or the tongue base portion is retracted.
Embodiment 10: a composite pull line of the present invention

25 Referring to FIG. 10A to FIG. 10C, the pull line (2) is generally made of a
non-absorbable medical thread. The most commonly used is a non-absorbable surgical
suture, including, but not limited to, metal lines, natural fiber lines, synthetic fiber lines (such

as polyester lines, polyamide lines, and polypropylene lines) and the like.
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1. pull plate, 2. pull line, 3. retractor, 4. tongue, 5. nandible, 6.
soft palate, 7. lower lip, 8 25skin, 9. screwdriver, 10. Screw, 11.
human tissues, 12. hyoid hone, 13. special surgical forceps, 41.

t ongue base, 42. tongue dorsum 51. front portion of mandi ble, 52.
bottom portion of mandible 101. through hole for facilitating
growm h of fibrous tissues, 102. pull line fixing mechanism 103.

frame of pul | Pyl ihehavifga comgositel stfuckume 105. gap between the fil ns,
106. bonded part or bonded edge, 107. coating for inproving

bi oconpat i bi | $ihye the @hgudbliapéelice af debepresent ihGdion sareel adhisted afidO2iBery, in

smal | grooye, rivet fasteni chanism 102D, thread fastenin
mec hamgs m e HO%‘EZ?SP Stﬂ&s‘?‘? F%‘Hwiﬁwﬂghﬁg?)o‘éﬁﬁlﬁ‘%t%ﬁéz t Stapgad at gti%i“?lﬁdﬁ
of frane afchgle FREPBINn rebBIs a @hAR tﬁuqalﬂg fo?cel&lﬁ%mplé’élfy i ladBofMbd state,

plate, 109B. right-side pull plate, 109 gap between |eft-side pul
pl ate ahd thkeby|cghuring fee pmvpmpmta@%themg@le jilamwt snspkibgt swadlowinge and other

| ef t - side | t 109

connecti onz?drv#é/ct egnt?eg%]eg %@EEE co;ll[rg 1&&8@(&?5‘4 E!dr] veet% S e(91 %&%ﬁﬁlﬁqhﬁﬁhe
nut for cotheamed:aseelxoreaga@enmh ,larg@ﬁiﬂllmg lf@ed o chiecwnfwr base portion is in an
concave- conyex enga nt 15H109. maxi nu mn th of th ap bet wee

| ef t - si de g%cf“’%lr%{% ge Patenge @p dﬂtm%‘P’&lél i}PI?aHa&ng olg’$%ﬁﬁ% ereby
| engt h of ﬂ@eermg Jmineen tflllaevakleﬂh& peil dfe |h|as Plphi®e AIdehBR if tlﬁ%ft%'séih%s
pul | plate 201 raw | i ne, 202. Sleeve, 2A. inner |ayer, 202

outer 1Qyeplthopaguedgdeduce the cutting effeet srused by hairelative Immepmflthq fufidine (2)
fixing devj

casi ng, 'é]ctﬁef seogf&g’sr"slil%%tf'the(ibﬁr%'e ntg%gl"égén?gq[vglgtﬁn ﬂlcﬁlgﬁyﬁ?&rﬂ?&s %%kcfﬁle having
position|ngcmmmmﬁxsmmmmeof control smntch, 301B. positioning concave
groove of control swtch, 301C tightening switch, 301D. | oosening

swi tch, 301E.Swprd pal] 1i3e 1B hadlhgjstcﬁﬁipbsﬁbaﬂdic&lre 3h@es apdrawdine (201) and a

hedge. shapBarEi S eBoRR2L SQERTE Bhé VLT grian adne it et shisiigeneth
(301E {9 OfediB@ chdt@idl %H@ge%@ﬁ tfelle oNEHGIE a0ARBIR sﬁﬂgﬁ&ﬁs&&@(: Khé pRILEYe
on the tlghtﬁgkaggsmﬁtch the s rlng1 (301E2) on the tightening

2

switch, 3038 étrdiollogdppamadaniiaflexism @Amatemba'lalemmtectws@@th (202)
posi tioni ng «&).084 oviP 8 acll ek Eﬂ)lﬂ’,laﬂh he 519%[1)1116??6 1 n@cangciE to!f 81%'\191% axially in

the protective sheath (202), as shown in FIG. 10A.

The protective sheath (202) is an elastic medical hose, for example, a medical silica gel

20  tube, a medical polyurethane tube, an elastic fiber tube braided by synthetic fibers such as a
polypropylene fiber braided tube, or the like. Among others, a composite tube having a
multi-layer structure has a good effect, for example, a composite tube having an inner layer
(202A) being a polyurethane thin wall tube and an outer layer (202B) being an elastic fiber

tube braided by synthetic fibers. The outer layer (202) being an elastic fiber tube braided by

25  synthetic fibers has many tiny holes which facilitate growth and penetration of human tissues
so as to enhance the bonding strength. The inner layer (202A) being a polyurethane thin wall

tube is smooth and has a small friction resistance, and particularly, is ultra-smooth in the
presence of water, facilitating movement of the draw line {201) in the inner layer (202A), as

shown in FIG. 10B.

44



post, 302E. positioning convex step, 302F. positioning convex step
connected to 301, 302G positioning convex step connected to 301,
302H. spring, 3021. pull line fixing bolt, 302J. internal thread,
302L. bobbin, 302M positioning slide block, 302ML. positioning
sl i de-bl ock cover 5304A. thread hole, 304B. seal ring, 304C. screw

hol e, 304D. silica gel plug, 304E. positioning convex step, 304F.
posi tioni ng C'Bhfcémy lgred@0B, is gmllﬁmpdecmi\mnqn—ﬂﬁdﬂﬁablbmmdmﬂ thosadr Tie most

h 04L.
body. - soanroinany abiisa BsospRabE gl uyiyne (ol Sones s miel T,

posi tioni ngatﬁllabﬁibepﬁﬂeilgyntB&ﬁBﬁbeﬂ DfesCRUEH S @Blyestb Gnesl ipsiyasidd BAQ, and
(304B2) of the top cover seal ring, 304L1. casing side plate, 304A1.

10 throughpﬂﬁwgpﬂg@ﬁﬁﬁﬁ)%ﬂ‘b%hk%uﬂ 305A. fixed head of restoring
spring, 305B. p03|t|on|ng slot for the fixed head of restoring spring
C. cl eat ance, The digaeigre! thegrawrise §Hi1) is9.3 matiiods3 mmp, andpreferabhs0.3 fymm to 0.6
wi dth, 95.,.di anmeter of through hol e 15DETAI LED DESCRI PTI ON OF THE

| NVENTI ON E bodi ment!: a tongue pulling device of the present

he_basi
e S T e

t ongue pul O¥mgmdeV.0aenof the present invention |ncI udes a pull plate
(1), apull line (2), 20 and a retractor (3). The pull plate (1) is a

flat inplant Siapatheeudflidea@2ngdépiptirnicagosirdaruchie offthetsw MRENDENEGNd the
| ayer t he tongye portion and/or the tongue dorsum portion of

a humaffI bokfytecUYfes ei’fﬁﬁ%sﬂ% RRYUBAVRSRESE the puly haff {200 Wgn@?ww ig pgpured,

penet r at i opyuQfsoRiti@dnt SRUSSwANGE ik i
The pul'l |Ir¥e S?2) s a thr%gd made oa1l‘n dgbﬁtogrﬂ?g lclg%ggf &égzt)‘ereby

i npl ant ed Plﬁv@tmE@Wmeﬁéhﬁomwtthlthm@ng@fmsu$rrb1rlngtr¢0qnbmt1ng3)0vement
i ncl udes e of stin ten

the putt | ToroRd @) sith bithere EBRALGA A UBbittiRe AR QR e
(304). Thethpdtdw linen@0 1029 cdpalsle ofmowng irche predcde SiathE02)t 4 lof fitor Hce:
T Lo O ST S b Sl el G T
muicous MEngi@nall ay ele liﬂ'f)te'&th\% RAAUB0E0 'ﬂﬁ:‘r‘éﬂygﬁﬁﬁﬂaﬁﬂlg 'g[J;tﬁi B&Idlir?g?ét%gﬂﬁ)is

is fixed to the nandib by using a scfew (10

enbodi ment shophdn Bl 10G ne f| xi ng mechani sms (102) are thr ough hoI es
for wnding and fixing the pull line (2). 5In this enbodi nent, the

pul | pl ate (1§mbadiment dt:taretiactargifagrodt ddjustmienhype ofithequeseat ilvpaﬁniual

Referring to FIG. 11A to FIG. 11E, this embodiment shows a specific implementation of
20  the thread-type retractor.

The retractor (3) at least includes a control switch (301) capable of adjusting a tension of

the pull line (2), a pull line fixing mechanism (302), and a casing (304). The control switch

(301) of the retractor (3) adopts a thread-bolt structure, and when the bolt-type control switch

(301) is rotated, the pull line fixing mechanism (302) moves horizontally along the axial

25  direction of the bolt. When the rotation is clockwise, the pull line fixing mechanism (302)
moves leftward, that is, moves toward the top, so that the pull line (2) is tightened; when the
rotation is anticlockwise, the pull line fixing mechanism (302) moves rightward, that is,

moves toward the bottom, so that the pull line (2) is loosened, as shown in FIG. 11A and FIG.
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positioning nethod, that is, by using four pull lines (2), where one
end of each of the four pull lines is fixed to a correspondi ng one of
the pull line fixing mechanisns (102) at four corners of the pul

plate (1), and the other end of each of the four pull lines is passed
t hrough the protective sheath (306) and fixed to the retractor (3),

so as to achi eve three-di nensional 10fi xi ng. Since the pull plate
(1) has a sigt Thé movmg dibtaoe bhibe pnkhtmhﬁngtg\machamm (A pezeaéraliip @ mm to 20

t ongue base tion and/ar t orsunt ortlon he t ue. b

is retract 135‘{? iothea‘)@ffr‘ﬁ%%ter %tjr}ﬁ%be? (e s BT Pfattm'tnﬁg b refer %i%
generat ed By foedmacti ng the tongue base portion and/ or the tongue
dorsum portion is greatly reduced, thereby preventing the pull plate

(1) 15 fromwd tdagtot [ SFQIE bR Sac e hd @il %mﬂ% &), IR pull lme
tensions. The pressure generated by the tension on the

pl at e
may be Smafixiag devies(308pandjhe ratractor @ﬁsme@@ﬁ)t &he ¢nmirel svatotiémlu) ord &F pe&

necds 1o booonatT s RTACER A b e ER At OENRY Pl Hlied Mpyginer

onl y needsPdésitidningd amgare drbaues 6302|B) 2n thoptll lise fiking deuick apd postidning amivyx

needs to be a 25 nmm square. OAfter the ton ul l'ing .device..

of the. or cSe CREIR e TS Hhiton Em 1 RSt PO PR B hop line
can adj ust fitiAg dpwité tm%@egpzﬁﬁe of mbiiag LRAGWR: Pidttlonng BeVECRRT(38418, but is
present invention to the tongue base portion and/or the tongue dorsum

por ti o uniesrableofirgfatingict i on of the doctor, so as to achieve maximm
confort, as shown in FIG 22A to FIG 22Q Partlcularly, ina
n o n-sl eep st atle contrel wvaish(#1) s badtstiugous, apdthg pull disel fiking nh?‘aﬁpfﬁ@ﬂi is@mut

(3), S0 a5 b B B8R 190 B pOIRR 185 Bt LU o on

pul I pl at eacﬁﬂs)tabé&ﬁlrdabé)ohmm’eom'(eﬁ)he cSﬂtldlharﬁtclﬁ (3@ 1 pis kdtated aesg 4 styewdriver,

Fongue. dor CERPRBHDE BT i (GGt Aheo L REIUGE b R G0z sa ot

this tigre, by e ﬂmveﬂtegtco@textst@st(menﬂ ealﬁtomﬁtte me@@%ﬁ@%&%o@&qauy
the tongue is capable of noving freely during s eaklng oW n

Snd ot her ¥erg ietbads, Whea thppuld disa(Zhis ﬁ?feéetOrfbvenBdtne&xutgqlée\tlfem@@%) the
cont P§| 8 @‘*ff‘ﬂlgt SPYPHL AL AoBO AL PRI LB ccBEla © o ecp. ! ge

8 5

(5) o e, S, D 05, )0 38 5 S

retractor g8dvesdBi2Bijanthan mtémﬂﬂhrehdt(éODDl Thé 1hmd Qtabes @IgA) s vaed far Ging the

ulling force.to he to n and/ or the tongue daorsum
Bor t] Wgﬁﬂ %0 48 Bﬂdﬁt P\ﬁiﬁ %&é/ ﬁe t’?fétnnatﬁgt?ecef&ggtgﬁﬁ%gtﬂeﬁi Arejused
It E a{t ef f eﬁ% fotfhined eetetedcosﬁ/eqt &%a@%]ﬂ?lﬁ hﬁthttgé‘ﬁé&lﬁﬁﬁfcoﬂ%ﬁ ét?ﬁ (ems’)% the
LT at ophar el et 1o to Bt HERcHou Y e Bg GBAERNE devicA 1By Sor
of conforty,may, 1%@:911@62J§ ?stt,g]e&) E‘ortblgﬁlg (?Bg%érgre “ﬁ#llll til% ﬁ&t 9&}4 8 ol S\L{t’cq%(ml) SO

present i nvent on 0 avol d dai | e con

(301) may thaet t‘heljpmﬁtleﬂ feong Hestice (55@2})!;!&11 mbvmhoﬁz’b)ltadalppifheﬂsthabplt o@petc control
pul |i forc ue base portion and/or the tongue dorsum
porti of, ﬁé(&ys %%Fﬁe tongue base portion and/or the tongue

dorsuntportl 15 f orwar.d suring confort during npvement
the tongue, rﬁfét%tf&?ﬂ%g@i) eptﬁaeﬁgh@l@a 130869-13 69 rmsé%mﬁ)h%t%yoles
preventi ng(3§ﬁ’3j“$he ositiRROEIRBE sps BOURNGHE aﬁﬁ'ellﬁ oSy @*ﬁML?e Tﬂ@YﬁﬁQl Aoles

rectangul ar puII plate of the present invention Referring to

FIG 2, inGPhikarentrddprbnpyll e Zpioipasyshepugh.(The sselopied3@4B) demadapiinadical
spatl aI 20&% sqﬂcaoée?,ta%d%B{ &ﬁ& YN&ws the pull line (2) to pass through, but also has a sealing
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Mai n di nensions of the rectangular pull plate (1) include: a radian R
of the curved surface being 10 mmto 120 nm and preferably 20 mmto
50 mm a width Wof the curved surface being 10 mrmto 50 nmm and
preferably 15 mmto 30 25 mm a height H of the curved surface being
10 mMmto 50 mm and preferably 20 mmto 35 mm a thickness T of the
plate being 0.1 nmto 1 mm and preferably 0.4 mmto 0.8 nm and a
di anet er 4fungtiont fecblodk loungn theobes fiobd gyov‘bag md Penttrafing inty the maun botty (304L).

preferably i ht

el ude. 15 taes OB iz st ff SRnahSORE AT isutily B Toe
M35 MM B&itioikgroiiex sképs (T4 afidihe 40sifisRidcotbaR o dvRe(I02BPon the pull l1ge
pull plate_ (1) is nade of a material selected from angroup conmshqge

of, but nofiXing fpYiegions: a GRBERYEA0NY: NSISRRIEHiSA A8 [0 PREYRTE Kgtary gngMegient of
mat eri & s, JTPHh&ﬁkmgQi@Pi@é '(5@) rr%erlﬁa% %d,m%bat) grua&phmmmhg%@mm%ome

(al so referre to as netal glass) f dical use, and vari ous
modi fi ed c@smtnoh@wmﬂém)amé serweamafsuppqmﬁoebmhg tlmmllldmé'maig clbvt:el(wb edt

froma gro conlstln i

o ade-t 1t o RS RE, o" o spae it B ot 8 SorR efigh st i B e
shape rrennpqneahti@m(d\ltﬁel MG lﬁddbe(BD)4L)§l'lthebéb§red1s@mi£gr maoad@sﬁ’ﬁéxﬁrﬂnﬂh@n of the
Zr - based anor phous materl al s, Fe-based amorphous materials, nedical
grade st aj HinEE5sYEdpOl)s (such as 316L), various nedical grade

titani um and titaniumall oy with _an anmorphous nateri al coatl ng and

medi cal® gr adeT R shpiEsef the @BF‘Ct% Bhshovndpdripasbedingntds relirble.can cony enigndy
the like. gy he Mﬂ&&@ga? %@12 dﬁ&méﬁ%ﬂt&ﬂle xﬁﬁlﬁﬁlﬁe FGn 08eEL R cnERE% Bl

medi cal grade U medi e PP, nedica

pol yt et r af ¢mmemtmwhémcmmdnmt}yemptmthdamtb tlprdhymmrbodat erials and 20
fiber reinforced conposite materials. Enbodi ment 3: a tongue

pul I'i ng devi cEmhedmnlt\m Pretiacpiraif abolifadjisempnetypahaving @séling top cover of
Referring to FIG e basic principle of this enbodinent is

simlar to W5fse8f"'|¥% W nent 2 shown in FIG 2. The difference lies

int ha two liet} rri%lé lttl) FP(Ji alaisto (F}e} ﬁrBe tﬁJlsS gml’)odlment is a thread-type retractor, which is
an improvement to Embodiment 11. The difference lies in that: a top cover (304G) and a top

cover seal ring (304B1) are added to the retractor casing (304). The purpose of adding the

top cover (304G) and the top cover seal ring (304B1) is to enhance the sealing performance

of the top of the retractor casing (304), so that good dynamic sealing performance can be

20  maintained when the bolt of the control switch (301) is rotated, thereby blocking human

tissues, tissue fluid or bacteria from entering the retractor casing (304).

Embodiment 13: a retractor of a bolt adjustment type having an anti-cutting

buffer device of the present invention

Referring to FIG. 13A to FIG. 13E, this embodiment is an improvement to Embodiment
25 11, The difference lies in that: an anti-cutting buffer device (303) is added to the retractor

@3).

The anti-cutting buffer device (303) in this embodiment is four coil springs, where top

ends of the four coil springs are connected to a binding plate (302C), and bottom ends of the
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25 which are mounted on left and right sides of the tongue base
portion and/or the tongue dorsum portion, and disposed into the

muscul ar | ayer under the nmucous nenbrane | ayer, where each of the

pull plates (1) is fixed by using four pull lines (2), and therefore,
a total of eight pull lines are used. Enbodi ment 4: a tongue

pul I'ing device having a U-shaped pull plate of the present invention
Referring fCtblr IﬁpdaspﬂngSt fie rhasiad gy Fmbigpicsitivhingtiostsd AT ot pudl line fixing
simlar to ﬁi) Enbodi nent 2 shown in FIG 2. The difference lies
in that: LFP plate (1) adopts a 5 U-shaped structure, and the

pul | plate( %& tructur uIarI i.tabl.e for
retracting t hat Q (‘]cfii)ﬁ Eﬁ"ﬁl 8?]1 bélhc{- %@ ?Z%&‘%rﬂ’r@{ci Hét%\ﬂé‘ﬁe?#éecewes
t ongue dor aumcpm\tel 1ebicH) thetdd @ shONGUE tiRodmd -culig Haﬂ*e}a@gceqﬁoz)hﬁfdlﬂng&&he
dorsumngortl on and the junction between the tongue dorsum portion and

the tonjueSBHgR ajeconipreshadde elipanatrthp §Xqesivelisnaeryispas torpsevent the pull plate (1)
pal at ophar ﬁgﬁ% tm?qﬁg éo@ﬂm%@es%%%ecgﬁ% QSAHS 10Mai n di nensi ons of the
u

U- shaped pul I ncl adi an R of the curved surface
being 10 m n hg

cu.rved surface ebe' ng c?dlﬂl[gFH E%ﬁr i é{ftﬁgpre erg%?pth%l\m g&tp é’/\élgiffeﬁd?‘?ﬁce

15a hei ght (33pfs gehealtyuser ¢l 1 (g fcaR0khe and)préG:rably 5@0 §fb 1"ﬁﬁ0 g mhich may be set

f er abl
or of or bl Y SO 1 R Bt Cotes R d TR Bt S PHC SasLes

M to I® nptwaathepal gleril Yand the ok e Basd\oRtion? %e%éttﬁé(%kﬁf&pla- IsQﬁattd?ﬂer the
plate being 0.1 nmto 1 mm and preferably 0.4 mmto

a di anet er Ma¥inRy {eREOR,Hhe MFRIOHEN resygy pensEitetybthe w%hptléie ﬁl)mlovemdhan the
pref erabl y}f)’flgd% ég?l’lélpth% sﬂgﬁ]t ssues a F%utuaﬁ@?sog&e&‘ﬂbrt @'l P(bqe)sn{aglﬁrcg]ﬁn 7000

general ly a medi ca metal materia

gr ade pureg/mn anium nedical grade titanium aI | oy, T| -Zr Ta al |l oy,
Co-Cr-Walloy, a 25 Ti-based anorphous material, a Zr-based anorphous
materi al, a FEhdalagit foror pﬁdusspriatgesthmhsa offrehk ant- cgtxagldauﬁ[’eaidadrlees$303) is

st eel . (E;uggegt%f angjéglgilér tﬁgn (?(E)eg %r aldeeprgstsgllenéeggrgte tog%e pul Flate (l)a‘thhe e?astlc

mat er |
force of the spring structure of the anti-cutting buffer device (303) is smaller than 7000 g/cm?,
and is preferably 500 g/cm® to 1500 g/em®. At this time, not only effective pulling to the
tongue base (41) and/or the tongue dorsum (42) is maintained, but also injuries caused by

cutting the tongue muscles are avoided.
20 Embodiment 14: a retractor of a nut adjustment type of the present invention

Referring to FIG. 14A to FIG. 14E, this embodiment shows a thread-type retractor (3),
where the control switch (301) of the thread-type retractor (3) adopts a nut adjustment

manner.

The retractor (3) at least includes a control switch (301) capable of adjusting a tension of

25  the pull line (2), a pull line fixing mechanism (302), and a casing (304). The control switch
(301) of the retractor (3) adopts a nut adjustment manner, and when the nut-type control
switch (301) is rotated, the pull line fixing mechanism (302) moves horizontally along the

axial direction of the num. When the rotation is clockwise, the pull line fixing mechanism
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Enbodi ment 5: a tongue pulling device having a coating of the present
i nvention Referring to FIG 5, the basic principle of this
enbodinment is simlar to that of Enbodinment 2 shown in FIG 2. The
difference lies in that: the pull plate (1) has a coating (107). The
coating (107) has higher bioconpatibility than that of the substrate
material. For 5 exanple, when the material of the pull plate (1) is
316L st ai n(392% n‘g)w@se]eftwarcbdraé ig, mopyns mwamdaﬂal top,cat thatgherayll bise (2) is tightened;

manuf act ur %ﬂer? {-f'let1gt‘“:é‘1t1§1%lr f a%clogkwm 31611'? Pulf mPSI 1%%1%5%%%%11%1? ig(%j &}ﬂv%{lglﬁltward,

pl asma spraying or nagnetron spu

has hi gher tHai ﬂpmﬁmttb\barﬂltlﬁwbdthﬁﬂ st that thefpuﬂhﬁk.(zgtls':lloaéea&ﬁ aSkleRin intH1G. 14A
growth and penetration of brous ti ssues of the human, bod

are made
Snoler IORETREL IR, Mhe Sovingisttnoestghoml S Friae DR, Gr2) heeanty 5

plate (4d) pRYtdP0 Hﬁmuﬁﬁghtﬂ{eﬁélahﬁ&? oft tHel re{ii@&&d(ﬁ“i@gdﬁ'a&‘}l? 1Coaf {o”f.b ¥, and
magnetron sputtering. The Ti-based anorphous coating has excell ent

bi oconpat i piefarably 2amud tc@mnf.orm a firm bond with human tissues.

Enbodi rent 6: a tongue pulling device having an H shaped pull plate
of the presenthd mxecm'r oh OIBHefemHOd'gnem ifell@es Ghe tdngroblbwitdr &0dk thé ptlhilise

St ot ur . TERERYge GO7k bR el on P Bgabon 180 R BT G R ot ine

simi|lar tofigingdesiapsn2) Bhemptihted i &Ieele(rb(‘)toﬂ Aind {8S4) ttb Myt Brepised chahiasr.
(101) faC| litating growth of tissues, and the through holes (101)

have alQi ahesitiqning C%f}’t’ﬂ Istsps {BZE) oonthe il Jingt fixipg sewice epd positipring concave
i ncl udes pg&lobvés (B64H) ommem&a@@ﬁﬁgﬁ)ﬁ@&ca@%a&&&n agekne L 36d Ihetyphﬁgme
0 mmito

mechani snms™ (102) arée 20 through aving a di anete

mm Mor eovﬁxmgtdh‘ecep@loﬂ) plcamaéle(qi)mmsngrdd@ th pasitiedig adtncpol gmeves (304F), but

mat eri al lnce p«% nedi cal polyner material has a | ower specific
(iaﬁakf € ff‘ro a

gravity thlasr%n Wedi cal netal material, the puI | plate (1)

made of the di cal teria | i ght s.nore, suit

o oot ng s, Sl QBT FoTS it et Bt The oRMCting 60 evieh R S
base ppgti cumeaédﬂmethae@ht@abwﬂai BOEY thmtgﬁraloahcdvacwreagdg\éné@d febeck, that
froma group consi sting mat eri als such as yam d

e
pol ycar bonit BOStisyng ?%llv% ﬁfé%ﬁ%%F)( pthe gl %%i}%léﬁéfﬂ‘ﬁéq gﬂ@%)sﬁr@i g ppyitioning
pol ypropyl | K r
PO OEY, SRET RO AT o ahe AT LKA AL QRS0 Bfemen
fiber reinftorcowel When flicat-type icoriton] witcliP(301) Kirdteted neng & serewdriRP, thedontrol

fiber rei né\x%lic(fletg()ﬁ'%btates, and at the same time moves linearly along the horizontal direction; and

20 the pull line fixing device (302) is restricted by the positioning concave grooves (304F) on
the casing (304) and cannot rotate, but can only move correspondingly along the horizontal
direction under the pulling of the control switch (301). When the pull line (2) is fixed to the
pull line fixing device (302), the objective of tightening or loosening the pull line (2) can be

achieved.

25 The pull line fixing device (302) includes thread holes (302A), the positioning convex
steps (302E), and the positioning convex steps (302F). The thread holes (302A) are used for
the pull line (2) to pass through so as to tie and fix the pull line (2). The positioning convex
steps (302E) are used for forming a concave-convex engagement with the positioning

concave grooves (304F) on the retractor casing, so as to prevent rotary movement of the pull
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Enbodi ment 7: a tongue pulling device having a V-shaped pull plate of
the present invention Referring to FIG 7, the difference of this
enbodi nent lies in that: the pull plate (1) 5 adopts a V-shaped
structure, that is, the geonetrical shape of the pull plate (1) is
simlar to a V-shape. The pull plate (1) includes tiny through hol es
(101) facilitating growth of tissues, and the through holes 53101)

have a di akes Bringflegpm(302r Teasitioning chgx §igbs (3OPEY ave (ssed fortbhiae engaged
i ncl udes [
rochant sme (b i SRE ARk E tRoub e R PRAPEN, oL By b fhlRpe
In this enfigiligente (G0Recan Adwe drikaitaly @henilxﬁé hiitetgpd dunaupdwiteal(2®1) is rotated.
serving as the pull line fixing nmechanisns (102). Three-1ine

posi tioni ng nekdwetactbincabing $3Gayhietideetircadthors (30420, d dealErif0S04B ) 8ired holes
met hod |s ado ted, that is, three pull_lines (2) are_used to

spatialty B94Fbithnpesiioning qonﬁq"ﬁtgé“{"fﬁ (304Rb adep edver pral ring ﬁ@é@ 1} 2)top gover
bound to ¢ 10&?%06&@1‘811%& {BOSD) SRI YV ETinddd} @4@?" Tpd fhP&dfth&'s fh44) aro used

mechani sm “‘at the top of the V. V-shaped pul [ plate
ot her two pulthe dulldims (:()29 paﬁs @rﬁ@pé&tlswé ripg (H4Bo isdade@f tﬂfrélcnlv@ademlw ghl,

Bg!{ '?zmt g?t ?lﬁdenc\/% ﬁ/ allo elqu l 1 @ t%'f?sl;sqﬁjﬁélg gt ap alsonﬁzg(a gl ngcalﬁn%*on t?.'glock
three pull hlhh:neﬁss(lék) frdnﬁ g’&{b%ﬂg ahd) pédteratigg hﬁﬁ:tlﬁrmz(na))od)s (303B). tTDhe screw holes
spatlally&ositiont ull plate ( my be

h |1
made of0 s FO3R) arend to s i et g16a) 1 fsdrngiils (9" ke pobitoning Concave

hi gh-stren Bé& By4T8and IHR§osiRbARE chrivex ks Qﬁﬁlf@h I
fi ber brai %]%dvfgbrllﬁg anvvhl ?68120 ngf onxy @6 hi‘gh s?@gingghm%éuf&gcesf%ma

is light i wnmvegmnve?amagmmraetq mewul tcﬁmgmﬁ@memﬁt}fegmﬂdmp iﬁglrlghlevwe

pull plate 36% 'IL% tto c%vgrngﬁl nélﬁde.t?hercﬁy N cpsgfoglln(%((aﬁgtf g}@4fﬁ9ﬁ ﬁle ) ary

polypropyl ne f| ric’"has ‘many
tiny hol eSposMuna’(g sﬂmﬁ G41G hiagbe aﬂlptlbr.& ot palygdnal, aitgvhivhlaesrréshOdding ol may

facilitati 0 tlssue and it eeds to formthrou
hol es iél ﬁf‘emg ip PH{? T 9 5faly i %%FEG%@ {3{ etogsmrﬁ élﬁﬁ? 0413@15]15 used
structural f&@@dhﬁ@§u12t)sé tB%lcﬁH'hhm'ah ﬂ%ufaé ﬁblﬂ%{(ﬂ@iﬁ@ﬁﬁﬁ Séretritid3dhto the main body
Referring to FIG 7 ull Tine fixing nmechani sns

(102) may @@4Ialbs?@mb@ftqnh@@fedﬁq4%¥)emlu @B ekiegnad threas: igr being Thgagad siith the
common str I .

t hr ough ho{ﬁ%ﬁﬁg?}r g%:d[%ﬁge i bobﬁ @4@) t&% Pg?ﬁ%g?{ﬁgt es V\% %c??) zj%to %%topauc}ﬂleve
l'i nes, but sealisp Tlachdtiotratossr (3D4Hd) mgludexcelfiptichhiyrdulglk hplek,IwHitinmsy serve as the
Referr ok uII 2 wound to,the throu

ol o5 21023 eglen £46) iRt I Ao BB aRa S REieh o smopiipg oo

and then phhlaj/ 8d ihaakd ﬁﬁﬂ@rtblragtetme %bﬁemwvert(bm}wkﬂeré rES&hfat?ﬂl §§s€mbly
bound, tied, and fixed to the through holes (102). 5Referrin

7C, one of Thempiadedy GO4L) isiusesl fonmopiing anf fingahe qosltlebs“ﬁtjh@(blg@%seﬂe@tas
i ne (2) ¢ RRUR frieRACRE phiy RRE RARE SRipAIBEE AT B e hasBl nce may
t he smal | lmfmpn(:dltbzm)cldnnhaa tssres frogr growang(ah@ DB)etating hmo ﬂnlmaxmb@d}eﬁom)
f t t - h f

the puff | %ﬁ@f’wﬁég e avﬁgﬁ%?%%ﬁ% ahi f\%‘ﬁ%@f?b?g 7D, one of
e o g By B R
line (2) i §trdéﬁ§%9rﬂls té&ﬁ@‘dﬂilm@}%rf%ﬁﬁiﬂce h@ineeon@&ﬁeﬂtf}eﬁﬂ%eaﬂ)ulphﬁé ?2)' ?s easily

conpressed and deformed using a |locking pliers, so that the pu l'ine
(2) can bemaintedenty theimendibde, con hemaanyfiatured infesngalconpraents, ged is conveniently

fast eni ng one of the pull line fixing mechanisns
(102) for |§%}ﬁ&i &gﬁ&?b&ls 15Referring to FIG 7E, one of

met hods for f|X|ng the pull line (2) is using a thread
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fasteni ng nechani sm (102D), where the pull line (2) is fixed to the
pull plate (1) by using the thread fastening nmechani sm (102D). The
pull line fixing nmechanisns (102) of many other different specific
structures may al so be designed according to the technical solution
provi ded by the present invention. 20Enbodi ment 8: a pull plate
having a conposite structure of the present invention Ref erring
to FIG 8A anBmbo@mai,15i ardtiicsorertiaoniit pdjusimentaypalidving at snt{-dytting dpfier
a conposit Str Plure havi ng nedical films (104) wapped on a frame
(103). ﬁ*ﬂ‘ée‘ﬂff f PRS00 ¢ | udes a frane (103) and nedi cal

(103) . 1 thi ECE15A% FRAUSE s cribainepsof ety SR indame rosnd g e en

The mat eri adti-@fttiidwufdrasBcd B03) ishiddgudes, but is not limted to,
medi al netal materials such as titaniumand titaniumalloy and

medi cal 5 gr adeTl§é A Re BliRe |dev1@éTB’0 Althis %@Hﬁ&h?m f@iﬂdco ?hﬁ&l where top

polymer materials (such as PC and the franme I's Torned
mechani cal epsisoé é‘@@blﬁgtod ﬁpwgS@r@@u@qt@itdlaémhhm&Idam&QﬂGii g b@t’tom@séﬁr of the

cutting, paelntoaske tructure,
The. gt ool PP ye SHten R sk Hrsic B PSR RS B il e
consi sti ngdefice (B02). not limted to: a polypropyl ene fiber braided
fabric, a polytetrafluoroethylene film a polyurethane filmand ot her

material s capaid galldinely®) if Bouraprd ﬂi&ﬂaﬁﬁhﬂgrﬁlﬁe (’JUQd)laﬁ’f&ﬂth@dﬁé LDling(Hra@BBes
term The forpmed nedical filns (104) are wap Pf on ﬁefr
12

(103) . LorhehEtrEhe tensams e Tl SPvRg; obieintissbesH lwéchqeé%Qé)@&@g)ﬂ and the
thermal  boggi 80sre$EMLAYsedd

medi cal fil rrbp@(alle4 resevvr gS%gngﬁH% ﬁ)&g rar%{?S 10g€hmﬁr§%gﬁﬁlﬁ%{ﬂgglate(l)
(101) for framlcmtmgtther@ffgrsewsmfdfetomgue tissues and pull Tine fixing
mechani sns (102) are forned 10 thereon, thereby obtaining the pull

pl ate (1) havTkgfessiooivponising defarmetianr & thé cdihspripgesiaht alit'nm&timg ouffer device

g [ R A T

t oget heg  ajccbiitnghtoltheomagiaiuim @hsidieikegRaed @8ifRyent bﬁfeﬁﬁ'anb@ﬂﬂ!oﬂﬁ:ct area
sewi ng, or,  chem cal adhesive bonding, where the bonded part is

referred tBptweendhopiplatehgad thrgegue hagaerionpdye ﬁ@tﬂ?&i?ﬂ?éuﬂ%’ém%éﬁd%ﬂ%ﬁ
two | ayer sy@finduid f@hm&}i‘ &hd frﬁﬁﬁmﬁﬁg&suﬁ‘é %@i & @t &)Hﬁ?‘lé{?g glgr fﬁ)‘\%r kHdn the

the gap (105). Such a conposite truct goo apt

movenent , pmstursanherethe sofidissesyuare ewte and lsogendlaﬂif eegied fo\be rsmatlsr ﬂmn 76@0
t ongue. 2 Enbodi ment 9: a pull plate having a wre-braided
conposite %/f;r ucture of the 20 present inventi on Refening to FIG
9A to G 9

{ t sh
i mproved conp ’983’& %et ﬁ 5% Ovﬁgﬁ%‘ gé‘? bﬁ‘gtékl% f'[flg g‘évdcerrgé)ﬁ) is
of el asti Cganefall§ sindlGhan IO’I@ Wﬂt&ﬁﬂres%ﬁk@nérﬂl@&bn@lﬁ&pm PARRed K}JWthE: rfll%lstu:

frame (103) which is a nesh fornmed by braided elastic wres, and

el astic wi yoEsof ﬂ@sﬂﬁi}lﬂ&?@«:&%a’ﬁh@arﬁrcm@ hdter deviord3gHis ymalisy thz%%fi%@n,
the medi caj,qfik hiFera@i9%00 g/em? to 1500 g/cm®. At this time, not only effective pulling to the

tongue base (41) and/or the tongue dorsum (42) is maintained, but also injuries caused by

25  cutting the tongue muscles are avoided.
Embodiment 16: a push-pull type retractor of the present invention

Referring to FIG. 16A to FIG. 16E, this embodiment shows a retractor (3) of a

concave-convex engagement type. The control switch (301) of the retractor (3) adopts a
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The elastic wire is selected froma group consisting of, but not
limted to: nedical grade elastic stainless steel, nedical grade
titani um ni ckel shape nenory alloy (Nitinol alloy) wres, Ti-Zr-Ta
elastic alloy wires, netallic glass wires and the |ike, which may

al so be replaced with elastic polyner material wires such as highly
el astic nylon wres. The braiding manner of the elastic wres is
char act er i g@davencanment eagagﬂqnpmr strugwrg f thav mesosiiﬁoxﬁmgmemteechtctpe @01 8wen the

row of wires thro U- ed node S n astic, W nesh
oo by Bl Rt P PO RECRe et b 0T on e ik fidk of e Thg
adapt abi | i fofmtacofPae@mBAtax eihﬂﬁigeﬁfbﬂt Shicfie. WA shdcihl oot & isad B Fr3fRRa8 adjustki@t
vertical and horizontal directions, that is, nove in the di rection

and X di r eband b‘r{?’QbF)sﬂrféWﬁomrrOhverché@l)Félrmeséalﬂrsplse'fhar thejpgsigipnigg spnvies steps

103A bef or
further beermﬁrggggﬁglf: of pISH§ ?fltorgglﬁrzg%%g %%Sg%sgbhrar ég%%e%&n%ﬁ Ke fassmg'
used as t h&hd camtrel s(“mtnza)(?;Ol\MmImhhecﬂpuuedpp@u/eblye pHEimEtiicgmodi0e (F02) twenove.

ar e bonded™ GuBRIRGRCBEFbTce LM DG Vo) By RThie Blsthcnsy dlr

sewi ng, or ukde McCationdn el masttaoraehengme pﬂaﬁlohrn r@nﬁé@a&psfgomﬂobyna &trol
elastic wires is freely placed in t he gap (1 formed between the

bonded edg®i{chddyl) arrpngagediinie heppsitignisg cwarwr)oreis (3A4F1 onthe inpgr Hdquef the
hol es {gl01),qf.Qr sf)a%]_ 4 tf@h‘h NGe €M Rhvd0 %9 ehnleS YEFt@ad udiddly héﬂ?&/mg

fixi ng mechani'sns are or rreg per positions on"t

medi cal flPGﬁ!;th(nlrM)Spectlﬁmlb'by obt ai ni ng the pull plate (1) having a

Wi re-braided conposite structure of the present invention. Si nce
human ti ssuesTleantristords Yiadhéds atcontmidwgclo@%}naphiﬂe uﬁaﬂl’yrmahg 4 tehsisn {fltBepyll

or penetr d ou hol es but . canno
pentrat e ik @ errts R tyodhls GOkn sRhe SREabhy he coiny SPAT AR of the
the frame fh@ddr d’@@k@ﬂushﬁﬁll%klﬁﬁﬁﬁe@lt Ml A, e(nana{éh t5Rdl s ent haaRe rfsoup)
20 the gap (105) between the filns Therefore such a uII pl ate (

havi ngl3 wplr e el switels 4 i rressed. ibe nra%tlcwa@g e%'ér stent (39 ébpaﬁqu @qn;rol
to mvemn&wﬂc@l%ta@ﬁ@mm{e Bﬁﬁmf]ﬁg l:'(%)l{c?f&ga ﬁrt JYRBS a@fng,
nmuscl e groups in the tongue y I ovr ort when t%

t ongue dorsdrthpomtrobywish3 ) cameominfyuadbasehtp@rd; scoas to drivasthe pudt vk fixing

Enbodi nent __10: osrte ul resent invent.i an .
Sonor o1 rpoge BORPIRER < B itelor sighald 1o sBief¥ f Rbertib of B Bihe g pyine
made of a m@tan@bsmrdaalbé ﬂ;mﬁeﬁahn&ér?eap) is Par@sémaﬁdeeﬂmrﬂrvoﬂﬂlmashs f(ﬁrce
non- absorb%bl e surgical suture, including, but not [imted to,

i nes, 2that e Aositionide qopress sters FHAY o8 the roptrel skl G0k a@rselrﬂﬁgsﬂegxt@rthe
lines, polyafdifol Iese GBEvR 0O }%nﬁmleﬂ QSé)oqucésn%, ?kﬁ to dﬁﬁfﬂllthe
line havrng a conposite struct Since the tongue pulling device
of the prewaptveiqmesr sngagerzant ﬂelcanlj:,ubﬂréﬂ aghiegimgpositieniyg. i n t he

non-sl eep state, the control switch (301) is adjusted to an "off"
state, and atTlteh'nsving distantchef the pgllbndhsieg pedniedd0)ac géneedlysd mnmab|20 mm.

Bnsur g 1 e RBAUAE IR s 2BeRT g RRAAL] g e BTG ip

ot her :m:trmrntr es; before sleep, the control switch (301) is adjusted
to an "on" state, and at this tine, the tongue base portion receives
a large pulliTg d@t6Eswith GDE 4RNGYBuNASE Rt dQkel (302)oraRe Riifa86E b fhis
retracted state, so as to nmaintain the pal at opharyngeal ortr on open,
t her eby pr@weasimen argpewsited i thieagtencasing EQhisp ap nrlz)c dsad ceptainer.
rel ati ve novenent in the soft tissues

The control switch (301) includes the positioning convex steps (301A) and the

adjustment handle (301F) of the control switch. The adjustment handle (301F) is bent
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10 of the tongue. To reduce the cutting effect caused by the relative

novenent of the pull line (2) in the soft tissues of the tongue, the
present invention particularly provides a pull line having a
conposite structure. Such a pull line (2) having a conposite

structure includes a draw line (201) and a protective sheath (202).
The draw line (201) is a flexible Iine made of a high-strength 15
medi cal natetipkallyand tha the pesdibhipg nmdecxoftegs (il Adbktachdiine thapgsitiening

Th h, (202) i.s a hol | de .of a .
Pl exi bf o nEUER SRRISRPGT o BBt sk of aCrelen 17308 ety slpuline. the

over the dp&Nidn dTehd &Rkl svituth (Bdmg cdh aavadjmai (I30dditibs, thagatloswitch (301) is
noving axially in theuﬁrot ective sheath (202), as shown in FIG _10A

The pr ot ectPY¥ed elerpuildog)fixing gevie GOk andriigi ROSIIORIFE EonYeyy steps A3AD are
a nedi cal é{éa &P'm sﬂ%gmﬁ%ﬁca\% 2.4;02 lcﬁf 't'llieefalhﬁﬂﬁe hk'ﬁg defide, @oatﬁﬁt' the
fi ber tube br by synthetic Ti er such as a pol ypropyl ene

brai ded t ubmtrObsWIEdhe(301)lcen dAveoihg poll hiae §xing dedeg362 ) te niave ThaymlhgllfaﬁXIHg

Tibe oy olevite Gl 2 i daomts Sl o Bheifs AR Ene et R D° ube
e hat et T pLf i e L hefeSi Bt s LT oA B i 1o B9, ey hotes

brai ded by(ﬁﬁcwm Psttichidg d@ﬁéa&ze@a@wﬁa@m‘ﬁ) ayoﬂwiveﬁseut\hﬁ@(a‘oasnj latt @over

growt h and penetratl on of human tissues so as enhance the bon

strength. BREG)Rottomepaer FOHrgndrempig badqoéi%}h} eTlPF‘aﬁh@a@ hiplgs (A ’@[?d@ed
I s smooth ﬁaﬁﬂ}e il li%egllj% Easfs tHr6 gho e S fihgf%‘o@th%QHad%E‘Heﬁf&lagﬁé&é s11h:§ gel,

ul t ra- snoot t he nce wat er, ti ng novenment
draw |ine ¢RI only aflbes therpet] linajb)rto @EQZMHgmbusﬂm/\hasmmeﬂir@fulitﬂiBn to block

The d [ f b bahbl i |
Chread Tttt i HovaE and oS uRuRe inf By BOL0 RN Bl A s botes
i ncl udi ng, (304€C) BRtustd MrtBdng the BRicAr (B) REGe natiblals)f IMhempokitibisg concave

synthetic fiber |ines (such as poI yester |lines, polyamde |ines, and
pol ypr bby| 8REVESI(HRAY ony tenrs side REth esaﬁﬁgaaﬂwgﬂowgﬁweaﬁtsw (3P onthe
(201) is Oco%tmns%vﬁclﬁ (B0 oA Nfle ROR %% r%ége%é'ﬂt LRuln @, IM)Vlas to abfifeve
i nner dianeter of t eprotectlvesea 202 is 0.4 nmto 1.

and pr ef er pdsitionigddurmgt @Jllstlﬂenﬁ nlisi wpecowheﬁﬁﬂuﬁb inclytlkes (azl)otaari@ptlsomh@ slot

Com oSS BPRLTLTA Bt e B AR A B Wt

[ sI Ienlsur ed%ogtwlboﬂhfgaoalltlhaﬁbm&rtaﬁhd ogd@\w Fotaé tHMBpmzv‘zdr%s(lmfﬂs)l (Ifhettd(ipzéc):over
pu i he are itate t hereby prev ng the, pu ine (
fromctti ?F@ fiRg @Qﬁ‘%hés predsion sealingi AP FR &9 Eﬂ)&kéﬂlm@ tiseHre ey Srofripg and

pul'l line ﬁ&trﬁtﬁfgﬁﬁto%&%‘iﬂ%d*ﬁ%ﬁﬂ? T}E%H&ntcb%lﬂﬂﬁfﬁllm&eﬁ B external thread
protective sheath , draw line (201) 1s capable of noving

in the pr of@@@m&@nmémth(tlz@m)eraal threacbef the main kodyf(694e;to tighilshpresschesral

ti ssues of d bl |n h n

grow ng al o%%&to gygatag? %ah?elvgo aq{%%e T%‘F % |C§)/er %éﬁ-@hgﬁﬁ%e%)eﬁlpqﬁgrt%ugh
mai nt ai ni niglegn edhidhanali :mgvesdsrtbagirdmd m&sssmm fmnthEbﬁl 0 Q) teepisedhroegi, and
11: a retracto f a bolt adju mant tyRe of resent inventiaon

Ref er rthg P& ¥ ieh a ponependingdon) ey b fssliedig oy %91 otglf, oo sakrr{p ¢4,
i mpl ement a@h’eﬁﬂy ?501I%Qtdé1§ss&ﬂl'ﬂ?a¢h%ﬁﬂﬁn hEd¥ @@49{)13 used f&hﬁod’r@iﬁé aRd @i’km@%he
at | east includes a control Switch (301)" capa ustin

t ensi on of canfyel quh (B0lnend se)rvesats pamnportlfwéveﬁmn@ thgpwbh lsgrdf(\fwz(}m)aﬁbe
a casing ( t 3 L1 r

a thread- b]g(?s4E OnFnrgu nﬁ?‘%’ ér% x%bm é] grﬂ)‘::)'lnﬁért %}%eeoggqnt%g%%sav?nﬁ tet %%%?gg%?ng
i S rot at edsontvire seps I(3(]1|A|)eonf ilei cogtrole ohizohi S01) BOR) theweasavhe@bizeandrhgement
al ong e axial 25 direction of the bolt. Wen the rotation._.is

cI ockvéﬁg , SHYBIS, §P S 035RIeYE RO HERE adireaeny Adbegnedmisadicsasipg R04)

noves toward the top, so that the pull line (2) is tightened;
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11B. The noving distance of the pull line fixing nmechanism (302) is
generally 5 mmto 20 mm The outer dianeter of the retractor (3) is
generally 1 mmto 10 mm and preferably 2 mmto 6 nm The retractor

(3) of this enbodi nent includes the control switch (301), the pull
line 5 fixing device (302), and the retractor casing (304). The
control switch (301) and the pull line fixing device (302) are

mount ed i nomiapéormet claetiopaceas blogk nBoah) txdsmesffmmgmumigmﬂdaenﬁratmg ne¢ the main

Positionin 0 e oves 2B)..on th pul | ne fi j\ce and
posi ti oni nP C@dﬁ@@? eiel SRt e Brbliog oi b Sl PRl
concave-conve gl&gerrent and the pull line fixing devigce (302) is
capabl e of Mgt %E“ﬁbg'iﬂf W&?lrﬁﬁa&fﬁﬁxl?%%“g f8 BEU(@G‘&E buffgyideyice of
10i ncapabl glequegemﬁ;vleﬁgon The control switch (301) is a bolt
structure, and the pull line fixing device (302) is a nut structure,
so thatsthe CROEhR t§¥”[(§ 97 A(3@10:. ﬁ@dtlﬁ§1§nmlirjneﬂt'1% Jﬂpl‘dv%gleglecM'Eﬁ?oodlment
(302) forman adjustable thread- bolt "structure. the control
switch (3019. The dléﬁeemedhessmrtgataarsWEmnmg/brfferﬂhBC¢)(ﬂOﬁ) sfadtiéretoctbertatabtor
switch (30('1% is rotated, and the pull line fixing device (302) is
restricted1ib by t he positioning convex steps (304E) and cannot

[ Tne. () i's T TR TR feferaD R R (et Rt et gad

of ti ght enihegulinineqRpRMoaHd b fiped o thé eexﬁg%)edcs?ﬂngplaaac hwmedle pull linth@)
pull I'ine fixing device (302) includes thread holes (302A), the

posi t i Bhi nFCRiBsrcaECaIBiRasq dERorugagd Aprnerlae phlthe HiteaiiiEty device
The thread 09 &5 he

25 t0 1 (RO Sip iy PRSIt LRl G ol B the LLASH b =
are used faﬂrtOfpmvnnuTge aulbpintceﬂ/)eﬁmomuemgdwm@emm ofifhetortghe posi ti oni ng
convex steps (304E) on the retractor casing, so as to prevent rotary
novenent of tHe feodidbn Farmeuding defgrmteion od t]@é%ﬁlﬁ])ugafEhepmrg platzadf thdnamaduttmg

(302J) is dfor ed w ol t trol

(301)) s PG Ipiee GRS FRETRES: g oliate St prelirbht ol & 8 1000 ien

hor i zons al Jn‘x(y vhea deb@diglsé tef mihRumoBhdics @Mh@t&s 08Qierdn® ph@dnd! £d. the

The retractor casing (304) includes thread holes (304A), a seal ri nlge .
a

(304B), sc?%wcwleééewen@f pull pdatey0lg jangl BisitpREue basealertigne ﬁgle(ssmg)mawa

mai n body {304kder t @ﬁla 1%&‘?‘% 5165 8 Q fe@su'x’é Qle é?édlg ﬁ‘w%‘dh L P8 is
(2) to pass throug e sea ring I cal g é
silica gel l,owantilandte'pwdsyreadfheume &otﬁlelspudslard ¢um,ean@25) gmlaﬂiase;mlhd tulgismaller
but al so hfgl?l 2&?% ing function to block human tissues from grow ng
and penetr ¥ % '8 the mai n body (304L). The screw holes (304C) are

used f fixi ther trac 3) to the i bl e T . ]
bosi tighing ¢ & B PreirlngrBop G GHE AU b RIS dgen g i
(302B) on géaelamylsinanerrtﬁarf 1000NE of 4 (fi8sshiRrdtharae@dg A Lﬂpﬂuem) by the elastic
engagement, so as to prevent rotary nmovenent of the pull line

fixing deviose of tespringeicius af the anii-euibmg hulfes dergea(39Dris wﬂm theg 789fe/cm’,
fi xing the,poQ }pié}émﬁ ds‘o‘é'y %%@6%1&@ VESthAStirfle %PB&gtef{eQﬁv gﬁﬁﬁdagntg the

t he pull i he I XI ng-devit t he sane t’ine ose
may be f ortweghd msbl4i) lenthorte tbhgsulessufir Gi2) gr mamtagned niohit pésodhjusits C‘Eglsed by

into t mai.n bod 304L thereb ensuri ng the adjustnent function
of the ConﬂI@I} t@s\}/orné %ﬂ?gar‘i@“ﬂﬁ Structure of the retractor (3)

shown in this_e dln'e% Ilable can gnvenlentlg/flxthe pul |
line (2), is I‘é‘é‘ t%fsn' FPE KT AANGOTINE Preseht IB¥EOGf act ur ed
into smal I OIg?ponents and is conveniently i .anted into the hu[;ac%
body. fring 19 F1G 4184 t¢ Bl 08 Gefin thihembpodingsnis theerfckipg pameigls; ¢fghe
a seal ing &CQH‘OPSQM% (961 (%Bh@lepétﬁéf%'ﬂb)'a Qﬁlhﬂﬂﬂ&ﬁ@%f'?élﬁkﬂ%ﬂh%f ﬂuﬁhn@%ﬁ is
to FIG 12B, this enbodinent is a thread-type retractor, which is
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an inprovenent to Enbodinment 11. The difference lies in that: a top
cover (304G) and a top cover seal ring (304Bl1) are added to the
retractor casing (304). The purpose of adding the top cover (304G

and the top cover seal ring (304Bl) is to enhance the sealing
performance of the top of the retractor casing (304), so that good
dynam c sealing performance can be 20 mai ntai ned when the bolt of the
control swiglabned3® 1goseredibytvehdidg, whidr sbpedifi@tiianfpllowsan ti ssues,

tissue fluid or bacteria fromentering the retractor casing (304).
Enbodi ment 13Tharetrettoa) of thid erabdaldientdnkudes mesohtrslygnatch £30 1o Iaﬂl llne fixing

anti-cutti .bu r device of the t |nve |on

to FIG 13&&‘ bé rfg fetﬁaﬁchaé}Pﬁégéﬁeﬁﬂi C%“%ﬁm i‘w)plrs&i’é‘?%‘?]?m%mf H A
Embodi ment 11@%3drol el (F01 PARNEE phil BSe ﬁﬂn%h@&tlee (eoz)aené noGatkd.i ng buffer
device (303) is added to the re?ractor he anti-cutting

buffer devi ceTk3QRIrol fitchi(501§ E@ﬂw@%nda% £Moneea éea&%gigea mmea?other

top ends of the four coil 'spfings are connected to a binding plate
(302C), anghdistiemredéndmsitipninggonyesisteps 63(11As) pniarrgsvexr gganGihaétixad to a top

The put FF Pne? P RIHE cb Y8 o Boafictind sosrd Bbputo P BERY Tk bt

pul | [ine (3)}BileEaidietheasp eixhemdl e fxnsdedite (3019 %Ieh tieRbhdage geir (3018 1)
anti-cuttinpg buf ﬁ{ devi ce (303) defor and t springs are
conpr essed!St5esEed: HePLPEoRRE cacRBsgiogeesaNd)grd t cpoaeoeag ﬁ%‘% ftert HO14)

pul | pl@t eadtdon A§RBNE dhdth&ihahR, & Qlihctlel SRHER eﬁierédherﬂe%géh% gear (30181) is
tension for causing deformation of the coil springs of the

ant i - cut t i matpdifor dirvedby slegt (f3bgpull ingEinimealevige §ER2) torot@e sg asdo 3gdeveghe
d f
end ot o bt 800400 Bt 5P TERIRSS) BREE SB b

area 10 bGBtO\l\Behlstrbleas[BdJ undpt eanc(idn oﬂmdpﬁdge(?,t)mptulea lhm&mnb(grdom‘mfe gliberes
setting pr under the n1te

pressure gbﬁibﬁ r&htlhsyoeﬂenb%mm'5>ﬁ 6B COJAf g foef gt hég?ﬁaégi%éﬂ of
when the SﬂlfetpuI?l'h%§ﬁﬁﬁlg@i’é@lc@g()z?_? afdlot 1talkS ARFM ;yla}ihléﬁﬁg‘bés@t%lﬁl%

smal l er than 7000 g/ci2. Thé elastic force of the spring structure of

the anti-cut t TR Uil e io%@?s)a rbﬁary s}éﬁgﬁaﬁﬁel rie édmaJeeg;?a; (R80s1) is
1000 g, or the pressure generate on the pull plate (1)

el astic f ofligposed attthetopd itkwgauﬁtlmaé“mtmgeiemee(m) amer\cecaatamaﬁgf thefcpetrol switch
device (30 7 refe

Co LS00 o Byl BURih Blont nafk £ Bk Ao TEo2 A1t bRVREE)PhE a2 R pifTfine
base (41) ﬁmgde\nt:éweonmgwee ﬂlerbsblﬁin((SI(E)L)iiS?mlfaﬁ‘ainﬂﬁ@ tg@pﬂﬂl #hs (@), and the
I njuril In e tongue c re avol ge

20Enbo me ?3109%(355% égBC{ %esﬁ’fxalg?fﬁ? P&E? fﬁeg‘tswgeoefw%%pwéé%ﬂ) is
i nvention gisposB@hethk 'bBﬂoﬁlQ)flﬁlleCpulllH& fAnEU&icd Bon), tahd $s SRBIS Immo)nmg the

shows a thread t&ﬁi retractor (3), wheré the control swtch
t he thr eadsaripgd392dbr act or (3) adopts a nut adjustment manner. The

retractor (3) at least includes a control switch (301) capabl e of
adj usting a t Elsdasing §304) is a cylindrical casing, having a side hole at the right side thereof. The

casing (304) includes the top cover (304G) at the upper part thereof, where a silica gel plug
25  (304D) may be mounted in a through hole (304G2) of the top cover (304G). After the silica
gel plug (304D) is removed, a screwdriver may be used to press and rotate the concave gear
(301B1); and after the silica gel plug (304D) is mounted, human tissues are blocked from
growing and penetrating into the casing (304). The top cover (304G) includes the convex

gear (301A1) at the lower part thereof, where the convex gear (301A1) and the concave gear
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25 the pull line (2), a pull line fixing mechanism (302), and a
casing (304). The control switch (301) of the retractor (3) adopts a
nut adj ust ment nmanner, and when the nut-type control switch (301) is
rotated, the pull line fixing mechanism (302) noves horizontally

along the axial direction of the num Wen the rotation is clockw se,
the pull line fixing nmechanism (302) noves |eftward, that is, noves

t owar d t he(30aB,) $ant hapait b€ cpudabe lahdeofiZdx psard iegfdsed avith whvhnothBie and the

rotation is anti.cl ockw se, ull. line fixing mechanism (302) noves
ri ght war d, PPRRRRBE COMY Y slepy @@E@ﬁ% Hs B98YPo8ar éﬁllm&@m{] He Pﬁaqtlpmmg ffancave

(2) is | 00?@)’86& ,(368B)S0MB chitald Sear %ﬁB@Pﬂ)rﬂ tﬁ% cc?rﬂfl%l s itéh (’3@1’)‘ Mthe to e top cover

di stance of the pull line fixi ngf nmec anlsmé 2) I1s generally 5

to 20 nm TRP4Guinstudgs amelr of fisingtlhgs aneq side suytace Hergod, apdrsercnl h09631(3ﬂ4=ﬁ3)ta§e
10 d I

L0 g 58 2 D e s o5 BEERRE A  pl n
devi ce (30Rigs a‘allhel upﬂm pag thiaedfpindcasinigh14s3084C) é[héorﬁﬁﬂbh@lhe ﬁmg higs where

(301) and X|n V|ce (302) are noun

retractor ﬁ’&sﬁc *(‘%1834&%3‘8 F’E?r'T%Fg Q:"I‘i?%?i’“&%r’i}?eafoﬁe‘ioverléo‘dfgbé?‘i Fhﬁrﬂlfﬁ’@ body
convex st em4L§%ﬁzh Ayt BefiRat to tHeNBarldinte BY diﬁig' §&8evNATRO S BBAEB04L)
concave grooves (304F) on the retractor caSing forma concave-convex

engagenent inchides ¢ hesifianing $lbtnfer moxnting Wevpring (B82I) atithe ks biue thefeof, where
| 4F
g}‘) Vlr gtg a(f?l (rjlglg S#ﬂgg @%W Bbﬁﬂ?&ﬁﬂz&gé%l%n%’%ﬁn ut%% tglt rn)ﬁce g:ﬂénne&eg t(? ﬁ%%%nﬁg

pul | Tine posciondgngoimst (30203 @2)heitdttdm paciosfiire peldl lihe fiking deoiee (302).5 iht cikin

bosi 11 oni i B0 Yol Bl oo FRE R Bpawtac Hseat bR GOt phies (43D is

and a posi thir@alddgn&RRAGIUR EHIRBYE, BEALBIThE Boidig c&RRTI0AH) BYM dnClliftR A hread
form a concave-convex engagenent structure. Wien the nut-type control

swit ch (30h9le(304Agtand ageal sing (3 04B3 eandadied by tightpring mbpﬁommréw%oﬁw
Gr act on: P fhe (59 SATRGR st ERuph D30I BRTRLOR M SANE Gogp).

t he posi t i e aftpr cmnnwg/élegrd@dwm(mm)qﬁ)the)matmlmdg/aGMIQ 53@ind anth thaholsitin

i act on TARER <BREY st A ol TEREDGEnEel e oo apa & fulifen gbovbin

pul I I'ine (3@pL) iir$tht>é@dnﬁ&odkﬁ@septh|ehaullﬂlﬂ@(l')|1§<ﬂ1§lﬁerﬁﬂvdn@5bvl{eﬁ%bobbﬂ1€{302L) is
obj ective of t] qhtenl nﬂwor | oosening the pull line (2) can be
C.

achi eved. pelvise, fageruililive kg igloppened( 302) i ncl udes thread hol es
(302A) the posi ti oni ng convex steps SBOZE) and the positioni ng
convex2&t eps (lBoempodiment shawe adetrasios §3)(1R0 29 diasted s windings ancHess pdvantages
line (2) tawnqmlmegm%ggg%mmma dfRfhddx the pull Tine (2). The

positioning convex steps are us or form ng a concave-convex
engagenent Wi 1 rQoves

Ferractor casEipbamRibid Al fERSR o RRET ISt R B liEF pevige of gne
fixi ng devpegert3fbntionhe positioning convex steps (302F) are is used
for being engaged with the positioning concave groove (301B) of the
control switcRefedg)to BIG. t19a & FEGPWE, the ndffbicxéBetded s e3B3dinkan and
nove gg o@i} %Iy when th r}ut type control switch (301) is rotated.
The r cE gently liesgmthe ﬂ%‘?"ﬂﬂéésl’@ﬁ?ead hol es (304A), a seal ring
(304B), screw hoI es 5 (304C t he positioning concave grooves (304F),
a top cover sEaMYy iheptranum huffe devise 992 is indode) | The wuteusinaloifior device

he pul 1100 TSP s ohsed mncaioth SRE SRR A Rlin DEARRIO0P, and

medi cal grmdented hf zcaargef the gmdl lnmt(ZDthhylsdbdamd&ntthecqsuigi (3D4)neT W@ pndsoof the

ass through, but als S ase functi o n tissues
P F om or ow S BREL e gng ritottE e e Buly Jovivs. CUbTatts cptpively
hol es 10 (304C) are used for fixi ng the retractor (3) to the mandi bl e
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20 thread holes (304A) for the pull line (2) to pass through, and
into which a corresponding tool may be inserted in order to rotate
the bottom cover (304H), thereby facilitating assenbly. The main body
(304L) is used for mounting and fixing the control switch (301) and
serves as a support for bearing the pull line fixing device (302). At
the sane tinme, a closed space may be fornmed to bl ock human tissues
from gr ow cpnected pneheipnklﬂha@)i wherettheputhlime 20 dyor{e3Gdlli} fix@btchide dirgad hole

ot ractor (7 Abrrded o erhBiin i SR o o2 cSmebEa e pol i B

reliabl e siyhihldHa8sed MadugOREscaPRhd (304 PRI MITBREE holE AIDIA MAE MHeBMixb to the

fix the pull line (2), is easily nounted onto the nandi bl e, can be
manuf act ur 28l pladsmal | components, and is conveniently inplanted
into the human body. Enbodi ment 15: a retractor of a nut

adj ust nfent t y%@omlw thgsideswface COdMiohthelsasing(3 0dkhas edlabplatesbansy axldhe side
i nvention E I
t o Enbodi nllleor% &N)mﬁ?ﬁng ar#’ h%l %QEBF@?#%V%H? er)n&gg%l/? %%ID%SB?;EE%@%EEE%@E?)’

5The anti - audtd fixigg huf(Be4]) aenaated30Pjentiallyt hi s enbodi nent is four coil
springs, where top ends of the four coil springs are connected to a

bi ndi ng pl at eTKiad2 @e scasvelhdled @omn:pmdﬁxmg tiehRsih@ 3048 @) the RAIBRIrEfBvided
nount ed on 531“ ng pasitioni ngf ts (302D). of the pull line fixi ng}c
devi ce (309t e“f"rﬁ’é spifitqe @‘?%é)f(é e?aélqsowmﬂhtf@ﬂt%s BeHRine i he s ),
and when the gm l'ine 6 receives 10 an excessive tension, the

coi | sPtings Bmbpdinent2): 2 ratehoidyporatkacteraf thepiesod)nyrefishm and the
springs are conpressed to elinmnate the excessive tension, so as to

prevent the pBI‘T' prrigede #161304 o @w®oD, e eanerok y¥itchy (395 efsthisrembgdiment is a
t ongue. |

of the anti- cut t%oﬁg%&%?%&ﬁ%lgw ce ? Ql{hsg% gltllatgdgrs %F %@e 8 OSlﬁg%édQ%ugh
3000 g, anchnpaet@madi yng@ementtletd€Oa gositibniog comyexbsers €01A)5n a Ioosenmg

accordi ng m t.ensi ons of the to of different

e+ ent o atitnGOTBh B PosRRanperuden eroneh 15y & ekt RiaR ik GO1O).
tongueﬁmsgmamchnpn The setting principle is that: under the nmaxi mnum
tensi on, the maxi mum pressure generated by the pull plate (1) is

| ower than thﬂad%ﬁ&@&kf%) W dritodsRédt idd$RYE oAt sGlkh (FNY, d Sull line fixing
generally required to be smaller than 7000 g/cnR. 20The e ‘astic force
of the sprdwgies@QX)CGHﬂraere@ﬁCt?h@Salﬁt(ﬁoddufTﬂlF AgpELBPer is deldsed cqrionyr, ingwhich
general ly I t

iate (1) Do epREdl AR, QOHChl Bl e BEERSMAACARNS! AbSHARA "Pre o
anti-cutti ngtdhL(B PBris diisxded ént6 3BGighteniang swirth @01@]1:&1@1 a/flo6&nygewitch 630dD).s
preferably 500 g/cn2 to 1500 g/cn2. At this tine, not only effective

pullingoto thﬂadtﬁglmgo@@&h(@mﬁ)aﬂdyﬁt@ra rhtbleet songire. dbe sightefidg switch (301C)
mai nt ai ned, ie aused b uttin ngye. nuscl.es
are avoi de@cﬁéﬁf #Sﬂ?féf%{ﬂﬁibé agwnSIM ti?ééherfé{ﬁgﬁ‘cdgglféﬁflg#ﬁ@s]BP%}E@H’E‘I‘%
i nvention concal@efi6dves (D189, FI G 16A to FIG 16E, this enbodi ment

shows a retractor (3) of a concave-convex engagenent type. The

cont ol s ¢ Ofvd RRLNiAL shiey (RIDIOHNLS) BARBhRe 3HO0CSYE-(SONKEknY 1
engagenent structure, posi tioni ng convex steps 1A) ‘on
control S\Amsc'itvn(lgo:p)lvqhﬁemﬁé)ilﬂb @mﬂ thg poshc:avgcgmm/e@O(J@da@:I)B)m thhmtchet
i nner de.of the casin ave-.convex en ructure,
A Spectht e DEEREAR Shldataf SRR SRRt AR0h R bt
control swpdsttion{ngOfgst Gﬁ]l@lapelieabdttom &@rdoﬁadndtthe sPsd positiniig SR0ENG) is

st eps
P mounted with a spring (301E).

When the tightening switch (301C) is rotated clockwise, the pull line (2) is wound onto
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5 (301A) detach fromthe positioning concave grooves (304F) on the

i nner side of the casing. The control switch (301) is pushed/pulled
to drive the pull line fixing nodule (302) to nove. After the
stretching distance is adjusted, the adjustnent handle (301F) is

rel eased, so that under the action of the elastic force, the
positioning convex steps (301A) on the control switch (301) are
engaged i nthe boblgin [HBEALL)) owi thepesttiumneeconvoostgs(30BANE) therlodsaring awach SOAB)

f th 10 , f th t
St ruct ur o, SORUPEAY R (YD RamyiBEioe ing: TSpbe PP GAP () s Faregt, When th
retractor (ﬁ%en’iﬂgﬁlv{l@ﬁ%’@l D)Ol@tpié%lsedsWetﬁbgltb?rﬁé)coﬁﬁﬂ%@ge?OfA}aﬂidtéb%E:é f¥8mahe

tensi on of the line é@ P line fixin and a
casi ng ( 30&gagrhesiion: anéilth% bbith(302bn9anaptatetback, ét) ﬁa@tle@sep:d)e m@dpxe
push-pul | adjustment manner, and when the adj ustnent handlh £301F

e

15 of the confhefulkhetfting nge B82)s esbaltiwinding shsiurd, ovhiersgthe bebkhin (3021)
steps (301

cbopavear BhoB LIRS A the SR LS RIS AEb e 0, e
control swihebbblit @I)210 aused Ve wialingalicpar lind @ht mb‘bbbﬁoaasm i@ cdiifeveed to

the pull 1ine, {ixing nodu 302) to mpve | eftward ght wa
hchi bve t HECGigPiEITeEh éﬁ Gor }‘%nttli»reﬂﬂuﬂ}lv%@wm (Bl i¥mile e Bobbin
adjustnentthnpk@mggmgﬁhhﬁgwﬁgleased under the action of the elastic

force, 20 the positioning convex steps (301A) on the control swtch
(301) pge engpaechsdst@odR a%&%fnhh@d“e@ﬁng%%\éea S00A¥RY 364045 1O Righh§de

i nner side of the casi ng, so as to formthe Concave-convex engagenent

st ruct ur e, theteef, e&i;ereaﬁimseiﬂ hele (FO4N) hemimigternal threadf hvéhighpeanriyy efigegednwigh an
of the puII e i ner t 0 mm

outer of aniaPagedbrPalRaE Gt it A SRR 01 T Sr o B Per )
pref er abl ymBy hm&lﬁerﬁlaﬂﬁ nivomted kethe oide hﬁl‘a (EHWN) C’hh‘{}iﬁﬂﬂl)nec'(mﬁs bdimeidllly passed

line fi f the ret £t mbod
rount ed | nibeeheareLiag (048t 5 hSabingod. el st ims eude hote G0y
cont ai fiLr . of the mEﬁﬁodEl?Qﬁ(ﬂ@), 86l k30 bmﬁi B@?J?Ohﬁlﬁthe(%ﬁaé SR Bl line (2)

convex steps (301A) and the adjustnent handl e 1F) of the control

swit ch. Theredupdin e thresdbble 800301 Mhenghghlabbin @Q%)rlﬁ petad clockwiset thepull
the positi 91[11& (ggls(h%g%%(d Sa}u? elg t?hgjbpﬁblg a@ig%s rf) mdtaﬂﬁclgaam%%hﬁlﬁ line (2) is

concave groov e I'nner si e casin
pushi ng orlopsdnkd.ng, the p05|t|on of the control SMAtCh (301) can be
adj usted. In addition, the control switch (301) is nounted in the

pul | line fixThgasiay (3IE) {ri30iAYs a ®Pdovar€3(AQH iat the BpY pai0 theRof SRpsa silica gel

301A 302G
bl 1 12e Png D s mitacking IRER e AHHCE)PF R Rty BARCYr Abe e
the pull |§ing dd Fl’ugg3(5jﬁ)§'1§1%nfo$gd?)thét%h?@ﬁy solof (RUCH ey 8 rdihikl Pighicn the

device (302) inc es a binding plate (302C) for binding and fiXing

the pul | | ptﬂbln(l@&), or the Topgenieg puidtho(30¢R} may be Poesyed secthaidiéds tl@hﬁeelag switch
hol es (304 048 SSIEew. h t he positioning
concave gr ghﬁ?&%g a%bﬁg%? ﬁxgggpgﬁwﬁuuégﬁiéa), a top cover 10

o oS | 384%) til?ee%ﬁg%‘%{' (o3 o B8t iR AR Y b2 ek G oy B FRE wsap

ring (B04B)thersbyiBihg seewsbolbeatldigathe Sdslng¢304) @lay bafided@tthOmbidisle bowsing
the pull line (2) to pass through, but also has a sealing function to
bl ock humaff*t¥%ssues fron1gromnng and penetrating into the nain body

(304L). The screw holes (304C) are used for fixing the retractor (3)
to the mandi bﬁtéhq@,; e priecuiRsby nteskihafgthe shicagel pllzga3§4%v@s bq mamjctyypd nto

the inner sig ré?ﬂulﬁlhtﬁ %i%g;hf'ﬁ% s%ﬂ{’atttﬂfmg&ﬁbl%'o‘?ﬁle’]ﬁn&%%ﬁg, SUERSieS $um
on the control swt ) forni € concave-convex engagenent
structure, so as to achieve positioning during adjustnment. The top

cover (304G includes a rotary positioning slot (304Gl). The rotary
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may forma cl osed space to bl ock human tissues from grow ng and
penetrating into the main body (304L), thereby ensuring the

adj ustnent function of the control switch (301). Enbodi nent 17: a
push-pul |l type retractor having an anti-cutting buffer device of the
present invention 5Referring to FIG 17A to FIG 17E, this enbodi nent
is an inprovenent to Enbodi nent 16. The difference lies in that: an
anti - cut ti aigpybufatehigtlbivcwenpaBHiBy, it gdedet G04GE gt bAGiedical Zhde titanium
The anti-cutthﬂ buf f er device (303) ﬁtLn t hi s enbodi me '

cor r ugat ed™&t PiHEe prsmg&an 'é%‘?;l‘PPFFé‘ oytip w%at(ﬂzsmﬁ%dﬂﬂeaﬁ% hﬁtagabeééfdaqddhe

the corruggfigfsg Hﬂ’lﬂlg’?%Oﬁbﬁtﬂ%t iVRRuAOERULD d E816r &ifdlar AOHhEELINGRINAR the
excessi ve tension corrugated spring plate of the anti-cutting

buf f er devm@@dlbl’gaé)thtdbtﬂmmho yahwd atb@utsﬁmgn@ngmt end slsg facditathegdjusting the
strai gl‘st t%{l%m {)'} tﬂg 1?11 nt'le gz ﬁ tPeorr]%:!caPnQ le, ql ? IlFlS neédeﬁhtﬁ%sﬂlca

pul | plate o S50UES0
t ensi on f ogel q;atgs(sng)ﬂﬁhmwmaﬁrsq mncbfaftéﬂ‘eeamﬁﬁdsnﬂ,gaé e;cticzs @cﬂlpmg qabalb)amoﬁodnttd.

TR ERCE PR L

maxi numte s of the tongues of different patients and the contact
area between the pull plate (1) and the tongue base portion. The

setting princin gy Sedph@te, IS Eenk e wWIRS | (BOHDILIE ?és&"a’so 0% BBHi e ontrol

pressure generated by the pull plate (1) is l'o han the pressure
when t He sofitcht(B@iesn Tl statg, andaattdhls gmgeuhe puall llyesr(é):ﬁppb@cbmaﬂ fodling force to
smal | er than 7000, gknP 20T t orce of struct ur

of the. ant 1o AR RE DYooy PRty B8lia il PGB IS of
1000 g, ormbhiag ficelysiuritg g&ﬁﬁhgts&dllﬁﬂnighﬁdbtﬂef adiivatee. (1) by the.

el astic force of the spring structure of the anti-cutting buffer

devi ce (303) B@fofemvdeb Ethe tifiaenid® 90t (G0ES) 1§ﬂ§htb1’$edl%b@§ we@msythé(a@mgdl@wﬁch
to 1500 g/cnP2. At this time, not only effective pul q to the tongue
Pi§

base (41) GRE) Bran fos" s@kgard Alohis NG, @éylgiespumgrf%@ien% gito Hiestgngue base
injuripes Cﬁd’fﬁ@x‘fi sQYhagﬁﬁ%ﬁgu@BastegﬁrﬁdﬁrlgH?arf@f?e%h@ére@ﬁ&ecﬁéf&k dgd the tongue base

Enbodi nent™ 18: "a clutch-t tractor of the present Invention

Ref erring patieh @ pul8A ffoowﬁﬂ,eso 48 @ mamtaihitke palbogharprgeal pdvgonmpki, rthereby
principle ofvéqxe %{§ swtch (301) of the retractor (3) adopts the
princi pl e BFYG € and the pull line (2) is tightened or |oosened

of this enbodthERgiont Pl ang e popl e rgtffytorafBlffr{r%ﬁnﬁwv@nﬁon

fixing devic 02), o casi 4 casing . .
58" osed crviearha G RarpEiC HE oiREnbibechan sBaforaae Hhestiteh
l'ine faxi ngusdWilGardcRR20hish & pARital8Y suipberos BahE ﬁiouﬁfeﬁ hiCte bSbk) pbifioR of
pair of concave and convex gears engaged with each ot her,
the mandible to retract the tongue dorsum (42) and/or the tongue base (41) so as to treat
OSAHS, and allows the patient to adjust the pulling degree of the tongue from a position
outside the skin at the bottom portion of the mandible after surgery, so as to achieve good

comfort.

25 This embodiment shows a retractor (3), in which after the control switch (301) is pressed,
the position of the pull line fixing device (302) can be conveniently adjusted by pushing or
pulling, so as to tighten or loosen the pull line (2); and once the control switch (301) is

released, the control switch (301) can be automatically locked and positioned.
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and is forned by positioning convex steps (301A) on a convex gear
(301A1) fixed to a top cover (304G of the casing and positioning
concave grooves (301B) on a concave gear (301Bl1l) fixed to the top of
the pull line fixing device (302). Wen the concave gear (301Bl) is
pressed, the positioning concave grooves (301B) and the positioning
convex steps (301A) 10 detach from one another, that is, a detached
state i s entelkdretrdtter (Sc)bﬁéﬂeelg’@ﬁlimélﬁﬁﬂﬁides laonidblassédh (30 10rd mel hifelixing

shaft of the.pu l'in f|X|n deV| tate, so as to

achi eve th eva% 38!3%% %*e“@iﬂa r{é&p ﬁs&mmg £y 6 3)clqspd poyyaRgT fighich
the pull | {HReoht#dl- sw%ﬁ@dlﬁ&&ﬁ@?ﬁl’ﬁnegﬁﬁhg 083dB83D2) 2e Mel&a$ed, under
the action of a spring (302H) he positioning concave grooves (301B)
and the posi ITRNILAGAUMRE SHEPS 4 30ANeRbR/eO %%1‘3 r

that the shaft of 115t he pul(1§ F)I ne ?m na léle\?chgegé'a n‘(?’gﬁ‘tﬁtgl% gogilgdeby .
t her eby5 achéaoviypg pposeningevinmes step (30Th)ear}§kd tbothlrm -thpopasgiodingicorcay8e@)pve
is a rot ar&(ﬁﬁ?fst sﬁ‘{aﬂcture The concave gear (301Bl1l) is disposed at
the top of “the H?CI1 fe fi xi ng devi ce (302) to serve as a part of

bre provided 1 t%ﬁl&f e S0 Sy P s B e Gt eR gIep Sy . And the
where the bahbiyp e@aaabﬁm§ Soﬂi@ﬁ@teBQBOM)ﬂQbﬂﬁldeh%nﬁﬂé ull liRefikidy devdél (302)
t he 20thread hol e (302A) is used for fixing the p line

spring posftq WRPeREdiesn ademnt hapdly GBS dhapull ﬂﬂ@e ﬁ@itngé‘ﬁ‘t”é? &q)%l%b!dps a
line fixin n

(300ry & "hrgR H 02K g 0 G2 T Tl B KO [0 B BRE 1R dovice
hol e at t h&0R),dht pdi Hee finmgdolt. 302, thadeangtyp8Qbpitionink wdeeext dtep (GOPA), the

29040y \ ey ettt BRE P bR RIAB) and SRiEathidy SR DR 5ol AT are

(304G . Af tegueritialy Siduh@d iff€positidhing 314 Block $3028MDMAILan ah@s:lha\qmlwmg slot
may be used to pres% and rotate the concave ear E]@OlBl and after
e

the silicaCRiEinedpif) eadappsiiiauinperrcars, grﬁwéﬁ 15 o€ thesasip a3 whRled fr om
gr ow ng%and penetrating into the casing (304). The top cover (3046%

incl udBd t he Besnipeth igekaiype posifianing concaee Bowed (39ABY of Hsrcenrol syrishd30hds
convex gea ro(/félga-@ﬁ)thead%gmégﬁﬂg, 6E‘b(fﬁt i:acﬁg %@%ﬁi‘)) arEQ H?n@trﬁgl'lsf di®ibuted in
concave and convex gears-eng ge the positioning
convex st epmalleBotithy upper phEOﬁibﬂmem b@éaﬁ 04BD ﬂlﬂe)poamdnmg eligeddodki (662 Mpof the

concave gro cave. ear 01B e cqgntrol
o 1o ( S0t Bk tod B hab HiustH B HORP TRk LS e QP i Rg S upere
a side surfaake3viByeof, and screw holes (304C) are 5 formed on the
fixing lugs. The main body (304L) of the casing (304) includes a pair
of fix2mg | ugpheasulklng ﬁ&ﬂ@g%devmr(BOZ)hﬁdl@dB‘satmﬁld RSIE mqlaﬁ&a@%%%ltqs@m

formed on the fixing lu where the screw holes (304C) are used for

connect i ngfor figingghe B@Hxéﬁe ( Byl bined2) epastedribngugy 31@41() holo} G2 ) nang the
be fixed t S 1l

i ncl :J)c(les aﬁ%gglﬁ?ll ni ?3'5 g%lg%(ne;doé%ﬁﬁ% in ullhml%( Iﬁe%?ﬂéf&!%Q%?)de‘ﬁlce (302)
| ower par t further ipdiidesvaymsiionib@ stitheblogh (30gM), 30245 thesposmamhgslhderbld)dkdsz)

itioni lot, with o ted t t :
bost (3020 Lottt vBREpante Geoag. 1) PRek TRAME et o papignine
The mepn beidg-bHi@R4toven IS0 B el AoRitloRAENIidebIstkSHEE opdhifgdC2M2). The

t hereof. The bottom cover (304H) is thread-connected to the _main bod %

(304L) . Th@JWF@M%@@OIEBMWﬂ%@%@ dieithigad ale GORAend thefizing Bolg@02D)
d I h

(30ary - e sqbenil ot Bl ot finRE BRI | TP B B Sioning

t hread hol e)n(vsi)zmp (3anhd) t)ﬁtbe saatol Bwn@l {38 0MiBpassechthrauizh ¢re ;mntlemngghddfelock
de hol 304 bod to th

(3000 . antiot iR 0BTn R sRbeot P vsjverially ISR SpinaeRfal o e

hol e (304A) When t he bobbin (302L) is rotated anticlockw se, the
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connected to the pull line (2), where the pull line (2) at one end is
fixed to the thread hole (302A), and wound onto the bobbin (302L),

and the other end is connected to the pull line (2), which is passed

t hrough the seal ring (304B) and the thread hole (304A), and then
fixed to the pull plate (1). 5Secondly, the side surface (304M of
the casing (304) has a flat plate shape, and the side hole (304N) is

| ong, to wpesttionirpslidebloohsbovemin(gdBa2pf the casing, the seal ring
(304B), and a fixing nut (3041) are nounted sequentially. Thirdly,

t he scr ewdhgl ‘Blse (eﬁ@élt@) cdsiiig {3}0%} gludbea ml}l rbg}i])( &04L),t andtthe nm:ndbd)} €04L)
are provide n the side surface (304 t e a5|n

facilitate®® %"ﬂ"ﬂ'{j"%% i Mate f4 &bfﬂg@ g lﬁﬂ’élﬂt ?32?)(30@“2) The vertical
ratchet -t ypei, %tle{té‘f(?,@fu?fan& hRe REGRAR ﬂxﬂi@eﬁlfa{eoﬁoatm) Eefaniingest Lrell Foles
20A to FIG 20D, the control swtch (30 is enbodinent is a
concave’ cotdfés).emddbentay olasu04Pesre whet Brtfrang Btrewhctevdasios (BGO1p the

IS positi op) n e

convex. st el b A e UNERUR (FAC B PR RAG TR AR BB B AR
C(r)]ncave gr tm@tlﬁﬁcl-(s?(@&m?:)pemd&a n%dsgﬂ@hﬁglshbg opeiamlzgc@04l80§£ame?5&p.eem Lhemb kaoth
The retracto |se odi nent inclu a contro] switc

a pull Ii ngc ﬁé@gi@%d CROSHEHDE 1o} pening é%or‘&ifso?ngé&‘“éjl ‘ﬁ@h( ltlog”ﬁ'g slide

casi ng (30@hck @@N?'&Stﬁéjp&‘t@ Nhe RS, deb e bk &Q%oﬁﬁ&&ﬁ@ ghcﬁ%ma&ﬁe@@%hs
and the pull line fixing device § are mountéed. The control switch
(301) 1% d¢apable@f sliding éaqku agidtierih hlgng whetlemgtle diyacipn f thegpdsisioningi sk opening
switch (30&5 20The tightening switch (301C) adopts a ratchet
structure. he) ti ghtenl ng switch (301C) includes ratchet (301B2) at
the bottom t hereo nd_the 301B2 S itionin
concave gr oocghs %f@i% casis (#ﬁi Cg%dseém%r%) %Ove @dﬂ%;’oi%oa}ent&) C&e‘% (39’04(3)

E)OSI t |) oni gglcﬁ:déwemosmemng I0iAye g@dlﬂfet(hﬁﬂfpos’flﬁd pcmtitgmcgoﬁmmwﬁgxﬁpve (304F)
301A) and the posi ni ng.concave s (301B) on . the ratchet 25
forma con%ﬂé%ra %ﬂ@w@e@@mw @4@ B %@ere%égs‘(c‘f@tléﬁ a3 9pthipve

i ncludes agHpAl 1t9ﬁ’1§1gt' PRE POsiRGRhe @ﬁ&lﬁbcﬁ%dm P.;O&EIQ:I%& Qﬁrtﬁé’%osﬁ(B}QHg

the spring positioni ng@ ost (301G is nounted a sprin
Wien the t¢apseergregycd ,rﬁnémm)blq% ef meying b@k@nd)&mlm aé@,g thehlengih Idireqtlpn ef

(2) is wou n L N\
(301 on Pharegukit eRHR P43y B Sbif gRTehi I FoSHHEE cahesve
rotating b@okwe(§04l’)hat the pull line (2) is tightened. Wen the
| oosening switch (301D) is pressed, the positioning convex step
(301A) det achHse fetradtort Mm@'(gaégefdrtmsndlh(ﬁﬂ a taﬁdoifdﬂ%eebﬁbigl (BO{B0Zn) aCfaing
rot at e_ back, ntheqpull li ne, ( pul | I|nef|X|n9a

devi ce?{ 30D (%0@2% ﬁ%{fftm% ﬁamgfog rserl fige hmarcgvecrﬁ@l HBB6I0B (e afle o
i ncl udes amemaﬁqﬂmhﬂdt@rm%%/eﬁerefmqs it sRGuRRIE RN ﬂle?te pRRe2] farused for

fixing the pul'l Tine (2), and the bobbin (302L) is used or wi ndin

the pul | | fiveg {@)top Fver mbmgw(?:()ﬂ@l?)wnd the Guing pbate@0#B2)ih Exed tghlneenmngody

E\(I)MbLICE E ggé )IL)r%}E mt%%nSS ogl cgdﬁg%%g LA SiHe ?‘é\ﬁc}e&rh 'l( %xn)lg plater(gaf-?éﬁ nclucnes a thread
hole (304A) for the pull line (2) to pass through.

25 The retractor (3) of the present invention can be fixed to the mandible by using screws.

It is particularly important that when the retractor (3) of the present invention is used to
retract the tongue dorsum portion and/or the tongue base portion, the patient can adjust the

pulling degree of the pull line (2) to the tongue dorsum portion and/or the tongue base portion
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10The casing (304) is a cylindrical casing, having a side hole (304N)
at the right side thereof, where the side hole (304N) has an internal
thread, which can be engaged with an external thread of a bottom
cover (304H). A seal ring (304B) and the bottom cover (304H) may be
sequentially nounted to the side hole (304N). The pull line (2) is
sequentially passed through a thread hole (304A) and the seal ring
(304B), anaftafsterydntpedsing thd@nabbevittal(801) 34N pdstionaiutsideahéBittonbesiion

(304L), is und 0 the bagbbin_(302L), and the ends of the pull .
line (2) afk! g ok e rRrydad ﬁb&@ e AiKye PiRg qrr?élﬁmsstF foRtEg sptch
is rotated %Ilpomaﬂ?xsnﬁéaﬁimgédAﬂtn@fc(n%iviﬁ ddcgié.ened, and when the
bobbi n (30%L) is rotated anticl ockwi se, the pull line (2) is

| oosened. Th i i .

part her cof . "unara S Pa (LS ElteE S 38 LR s ot RE A0 Rnguc
t hr oughS hobase 80029 thaf the rell tings (2apely { BeAullinkffowe td the tevighe base gettion or

plug (304D) is r ved, .t he tighteni wtch (301C) y be rof at

Po" i gt entieEmBlreD i hicopgich ¥, FRL IR Hsobltel SRR R A B e
pL essgd lSOcdﬂﬁl@I swilfeh h(BO p)hlt lemt})ﬂi\gti@‘ﬂg;pﬁﬁtiérﬁahﬁx) %\dc&ed, fthaf i3, ﬂiés:(egtg&i g;‘»ﬁtalﬁ 53,01)
t hereby | opseni ng the, pu ine (2). The top cover 40) and
the main b J%@gmn @?fy sl E%f%qt_ﬁ.‘fgs {imedhe kaguahast porden isgleest pnepgstrained,
ot her by ugid\le BMEEYR c%abl%}’of‘i‘ﬁ‘d\@ﬁ%nﬂeel ﬁlﬁ‘in%%géﬁglg( S0 WIRY arforhdr B it Q.
t he mandi bl e by uSing screws. t shoul e particularTy noted

t hat , e silgeh, f ' :

i 2l to t naresprepEng Rk B LIS RO o8 b ok T BRI so thr
t hat si ncetheicortrl awitctal30b)is adjasted tviagHolyi e rmpdti thisltintey thetphB liheg (2 appéyr a
(304G nadg_ of di.cal ade titaniumnetal of the casing can be .
xposed our e lTe (SRt 158 ERrle delRatEbE h oy B indi e bGoS Rt pipetive
silica gel rephétgd (B804 Dndt Mat tohGuenBdyf @etiot @d phiddofawad @b i B hAintdie the
that of the skin at the pandi bl e of the human body has a beautifying
function, BHYoRMEMmEsaEOrNAPEs BUFUREHRURHOSATIS. ension of the pul |

line (2) after surgery. For exanple, when adjustnent is needed, the
silicalyel plogeespabjomiopdyesy T aveid daihyadipstapntaip gentrad witch (381) may be
silica gel i : i S 1O

the pui 1T 8PBARY bFaBHPhRHebl DA SHRRRL b pb JoSfiSh A3 i he
| n a non- spdkpns{2tappligshe plopeasprlimg fevd tocthe (GRLP)basesppties setsgo nasetthe
adj ust the, control 0 e 01) to an "off' .state, and.at this

i hee ¢ ho STERE P2k atPa oty il SharbebmicHh gupds BeSemm@liog Y fogis and
base porti @ainGin f@aREPRMShEIaY pdrfioRop@OHeRBY pdvaiitrg GSUIHEhe tongue is
capabl e of noving freely during speaking, swallow ng and ot her

activitg es. Embb@hn®23! £8Mublé-Battbh gmﬁalt@ﬁe s dc@dY &3 preski®t invention
tightened so as to adjust the control switch (301) to an "on" state,

and at this tRr&wind té FICEO2RW Fid2200MhELnibd R iRWshlohhe-bhARdME hBRSEe
15 portion, so that the tongue base portion is in an effective

retract ed ¥tagter, whivh is prstiqudnlylraitplds bor peing imsmnied apghe freet pogtonent the eandibde

to maintai \ i ehy. {

GBS, | EnbiRde i RhERN B TA) BRI B0RBEY sk RED Rt REFEDSAMS g
present i naléwtsi the pRéduete adigstithe pulGng Zéget of HeGongikkhy pilebsingae@tithminm a
shows button-type, singl.e-switch 20 .push-pull retractor, which is,.
part i A ar PSP Biiedhq gin Btéﬁ%‘?mmre@l %e{"th%) Rengiblecdfs PEFLY>GA 210 chigve
mandi bl e t ghddebhdst. the tongue dorsum (42) and/or the tongue base

(41) so as to treat OSAHS, and allows the patient to adjust the

pul 1'ing degr eeniofenft@intnl SHGwWE ROMBBIPARIOh! QRhOUYSE d&rdche @Si Whith HaB&he
bottom portion of the mandible after surgery, so as to achi'eve good
confort. 2BHhvingehbradiernsies: shows a retractor (3), in which after the

control switch (301) is pressed,
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the position of the pull line fixing device (302) can be conveniently
adj usted by pushing or pulling, so as to tighten or |oosen the pul
line (2); and once the control switch (301) is released, the control

switch (301) can be automatically | ocked and positioned. The
retractor (3) of this enbodinent includes a control switch (301), a
pull line fixing device (302), and a retractor casing (304). The

cag i nﬁ (30|4|) Tl aorﬁﬂobseﬂc}g@m;aﬁm?iﬁddeﬂ fntetu @ghtémdmmhr(oblﬁymﬁcbh] lcﬁo’iléli;hg
and the pu I Xl evi ce 02 re nounte The contro

swi t ch (3oiwltqhs(9§11§)ohr5£4ﬂept§@ﬁ% Z#Bé&ima AESPRROY Sfuetyry Rl tye when the
beam type pagidih o Hviich @mtf:% gfe%d( §%é}hoﬁﬂg c@mxese%é@ (F@@Js) b¥ REe fightening

pOSI tioni ng concave groove , SpeCI i cal he ctontrol
switch (30%Yitghn(@f L@ewsaesubamtdy‘péﬁoé%) tol m)mten@y cmmsi@; sgaep BE@1hy pulhtide
the be t t 01A VI .ded on t he
e E o AR B SO B B 8RR R B R on
(301F). Thihepadsenihg sveitchi(30 1Y) ichesed €@ s{oPPid): révacse mﬁeﬁolﬁofﬂﬂa 1atchétemi HI()lsG as

302A) and_a bolt (302 Ll 2). Th
Fixing devioguerosbispaiko e kel pillTG {Bb) Phesgriposctiig Ssrays is

posi ti oni nﬁke@s@@"tﬁéﬁaﬁlﬁ?@@ﬁﬁéﬁs lemed %@JM&H&E@M&%@@H g(ls?ﬁhlﬂee date, which
spring (301lE) and osi tioning slide-block cover ML) are

sequent i al dlyvqmlaﬁm@ inenfoeng devied 6ﬁ2)nfg emfer @éoq;bwksta(taomby lapsenigrihe pull
slide [ & Oégtl oni ng sl ot opening (304P) and a positioning concave
groove (3021%) f the casing as a whol e. 15The tooth rack-type

posi tioning concav r,oove SW L (3 (s .
provi ded on t e Clcléfgllﬁ { %‘Bﬁ% &h‘iIEtraC{?%rcgg )n lﬁ%f?sf’ C() gﬁ@@ﬁtcg&g lﬁ,apull line
symet ri caﬁki)igde\séef@bmy,eﬁﬁarbtxpababdsﬁi (a804)t he upper part of the main
body (304L). The positioning slide block (302M of the pull line

fixing devi ceTe@Borikdldsvitch BOH @@wladdomtdwugﬁt@ﬁm?@@mmgo(t@péfd a loosening
bet ween the two tooth racks &30183 20The i ne fixing device
¥

(302) i ncl t&d @O Badh Hsitighiesmz Ay itgh U O Pl%i thg lonsering (3pHp) adopt a
fixing;4 heypMldd dutuB&ire, RE a%hh (3(?%&(12215&5&9?3% ﬁttgé' Bﬁlﬂpodt hepd pél@@ﬂng

hoIe(302A and the fixing I's tight so as to
the pul |l | W\lélh( @P1CThed thel 1I00$e|nn€ fwischnGOtay e 108039 afpositioringicvovaxdssp

(abon 1o BOpALeUE: P PourngtnetNER Bl AT s L Rl sU Ry Fagabnne

i ncl udes  acqpost Etbpf(ﬂmg\)%'i the ilghienil @ﬁﬂﬁclﬁl(ﬂﬁc (Ve h vadiide-8haped slide block
posi ti on| n sli de- bl ock sl ot openi The adj ustnent handl e

(302M2
(301F), Odpi) 4y 3 )3V g Vhere i WG SLZIAS BoHRIadh R e Ryedge-ghawed

( 3021)z@r eslﬁi%CIﬂt?c'Rt(B@ﬂAM M HoSifohifle fc&@vesa%?t(wn%m Bk 18Refh O Sitch (301D)
(302M . The beamtg&e E05|t| oni ng convex s 01A) of the control
o

swi t ch ( 30myluides ayu @md@h@bloﬁe(-’»pbéz)tmdmspnglgs(BOtFeZ)bWb@k thelspting (301E2)

3 [Ty i di ti
per pendi cu S tRd:e RedRRBta RLbRGS I ocias| ot opening (302\).

Th t t 3 th

pody (3040) | TR e, l@' bpt: 2%0%% e i, Qe el GBLE) b5 s e
fixing pl aibcﬁlt(oi%@hvexﬁl@ QBQUA) e lthef tightedghgdvalicd (§BQALthht BGle tRbge-shaped
hori zontal fixin ate (304L2) each i1ncludes screw holes 5 3040
and t he sc%llé‘\ﬁ/bmgégﬂle’émhwbe [pichgt BB IR retare K ONE SEP-FO1a6 O A thapull

(304) to the fARdubliE (B)) iaymb'v%' 3% igh em5 g\f(li-ﬁ%%so 1%3;1;@%& ng (fo%gél‘gtep

further includes two symmetrical toot
posi ti oni nG0sAbon teenpseging304@h (3@1H)oﬁ1a’ed the twedlgershaped tslide block (B01 Ak ds

bosi 41 bni SRR RS SR B RerlsiEt CPIH. 51 FPraisyl Pasongys of the
that the p@giténedlpumgned(aﬂe block (302M is 10 capable of sliding

back and forth along the |l ength direction of the positioning slot
openi ng (304P). The retractor casing (304) includes a top cover
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The retractor casing (304) further includes a top cover seal ring
(304B1) and a fixing 20 plate (304B2) for fixing the top cover seal
ring. The top cover seal ring (304Bl1) is nmade of a nedical film
material, and therefore is soft and durable. The fixing plate (304B2)
is used for fixing the top cover seal ring (304Bl1), and the fixing
plate (304B2) is fixed to the main body (304L) by neans of close fit
or using a schewen Tlnepﬁllﬂinmgwﬁeatthe (B4R swindl (30&B) a:}irhs'seadhhpbzétioning
(304A) for the ass.th ., .25Th or of
Lhe. pt esentomy St [1ghALEn Moo BE Shith O Hueirare o hé RigebehDi? tha
It is partiscub Wel:lg/e—éﬁiﬁélf JIA8bldch e 01929 BethdiRs fx@hﬁﬁ@?a@dbe(@bll@ﬁ), hitPthe 1atchet

pr esent invention is used to retract the t ongue dorsum portion and/o
the t ongue@@é@%) ip sledserhirompike waigeéh@peée%hd@bﬂpelsﬁ 0L A, p@uthar thg rafelpt é’é’lBﬁ)
t he pul ( t r

port on atie o e Whch SRGAD LR Rk BRiabAY o iy pRUEL 85
position oﬂhmsbylk)oshﬁng)thepohh'hp@(ﬁh on of the mandi bl e of the patient
and at the sanme tinme pushing or pulling the control switch (301). The
adj ust nent i sThapsitliea ﬂxh@ device @392) dnghiiden @itiplesd hdla (0240 il g Hiing Bolt

bace. por | BAScErdtoopRSWDT ThE REL 105 SHpryedhhal feghiesd e fopAdand

to the tongug H@@ﬁ@pmmﬁﬂem ol@(B@ZI?%ﬂth‘aEr%)évduﬁd 8nthb ARXRBEA (S6Ah e Thepeh
then the control switch (301) is réleased so that the control svmtc

(301) 1& alincofirding denite/ 3PSk commeedd emidie rselics (01 BRARe! the contred switeh (361), and
switch (30 i .t hi i .

t ongue bas%l}”e1t e?gjr?lflﬁgf&tﬁgc@%k%&%&é%ﬁne taq‘g;ﬂtg%%lﬁ%t]{tegjﬁéﬂffg??%i%hereby
capabl e ofwnﬂmgmg ldasedhy thdyull hige $Peaki ng, swal | owi ng and ot her
activities. 10Before sleep, the control switch (301) is pressed and
pgl | ed tCI owar drﬁ&ntfmmilcbhﬂg B304y Badsed f@eﬁﬁmghﬁ@hﬁﬁmhigﬁll‘fb (l((ﬁﬁ'al)su?ﬁ:;l (301)and
adj usted t state, : e pu ines (2

a large pu P.PHB gy fwang Se‘leF‘eq%ahg"ﬂé Iﬂ%lgie s gopingipdy 304 s t?HHéO‘f%gg‘g‘@’

base ppyti &Pev@rss(wcﬂ? aar’[hfe‘;uﬁ Rt (3024 8l f186 Ledh1at @bek), asshl fihe QBQ‘&%aQﬁ‘éﬁde
portion is pul orward, sO as to maintain the pal atopharyn

portion opeate (ﬁ@fgrlé,b@dpﬂcweh@lcm@OerS)\HQhe wmcdléyrtele(&ﬁfl) e@chﬂ@rnu 1| lslesl%nlng
To avoid d n r.

and pul | ed&gt owa@@)Lé elqrgrlglﬁ%d %ﬁqﬁe &?ra%fofégﬁl r e Aﬁas g%%tcn%(ré?%‘p@rlgﬁg&o the
posi ti on, meintbody (304e) pulding theecieR} (FEP). iT@= pall pine (Biis pdaskdd theubo theehiead

e e RSrA B e PR T B PO BRSSBRS arge v

mai nt g the Paha asx@&@%mqgahe pel 1ihONx P BBt (3028). ehtoRS @m@hgmmﬁ@wﬁm
20Enbodi nent 22: doubl e-button ratchet-type retractor of
present i n@@h@] ol the lomegning $wirht(30 HP)are 227pped brihg silixagel film £;304K) and the

embodi nent _, tfﬂlgd(%{k @g@%g@m C@&Bta’lg%xﬁaﬁ% ﬁfetlg 1Ptb:6’g§ﬁ%§I}4'L§ by the

parti cul ar? nourited at the 0
mandi bl e t@smgtsrd&qﬂate F04Longlise shoeve hinle§ FVACA A wred fdrdixigniu ecthase casing

(41) so as HS,. and al lows the patient to adjust the

pul 1ing de@bg)etoé e‘["’ﬁ%@S?@ue by pressi ng a SWI tch froma 25 position
n 1 ull line c end ratchet a

o o bl ek by TR 2B B P S8,

doubl e- bUtFe%rlﬁé‘Elﬁh%t(39509ﬁa§ﬁ]‘i‘thé’toc;eofﬁoﬁlﬁéd mleaomgss (ﬁ@)h?%&gspnng,

characteristics: He control sw tch divided into
t i ght eni ngwhigh mey Rrsmle:)l feusd fer drodrgeravage swmqmof(@@ tathet é?rﬁiBaMpttbatahe

h
{Fght eni ng s AT A0e Rl IR Al Gt ey FERM hCRHESOG 0P p ey
on the ti ghicerdned st thekebfy A0HIS)ing dish bosdrng: sfaxhe pall llﬁémBZ)qe @t absing

by one step, so as to drive the pull line
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5 fixing device (302) to nove to tighten the pull lines (2). A
positioning convex step (301A) on the | oosening switch (301D) is used
for stopping reverse rotation of the ratchet (301B2), so as to

prevent |oosening of the tightened pull lines (2). Wen the | oosening
switch (301D) is pressed, the ratchet (30IB2) is released, so that
the ratchet (301B2) is in a free state, which drives the pull Iline

fixing dev(306){301¢ eddivedtethedoblin Meart tht etheit dndfigby to thomeini tody {30dL).

Il 10l f I mbodi t th t. 3
el udes. aEeditie MhendRcreesss ShighdbFON T meskit g etaoh GOl s putiah o
a retract ofot1@ 6\ B 5’[3;94:)) as 10 %_ma-ﬁ'h%yccgﬂﬁafé% t&%&&ﬂmg(s%ﬁﬁ% (3(%2)%&'t1§’@1@stonng

into a tightening switch C) and a |l oosening switc

the ti ght ediring (%Q/ﬁ)gtﬂduqli}@l@)fs dmﬂwﬁh@m@i@e‘fmm Niien the 19%&@); S‘aﬁdeOéD)

pushrod TREVEHaE IRBsu B ot LRSGOTATE i doqt e Ao GO e

each i ncl ute réclpoiol BRNb ngese teeatclsd (301827 kéJhat thb &iree refteictipshé canpraged

convex ste 301A) . a sare ruct u The ti.oni ng.convex
step (301A %Stgiﬂ“% Hé‘%qgﬁ%)éﬁfeﬁﬁ’vg‘gna{"%we %@@ﬁtfnqrgycqt%aiéy Qle\l(%%gélﬁsﬁﬁaﬁ%@%)
slide bl ock (RAeAL)o 3060 ArisOrEREe(BALELof WOBLE lﬁlgeﬁx%%]ﬂ&gce( BidELhereBy
nounted on the vvedge shaped 20 slide block (301Al1 osi tioni ng

convex st efrhicyomApstdepsemng pHibs enll Hoe Qi Refer (SOCDP2E.AdCusang FIG. 22H.
wedge-shaped slide bl ock (301A2) and a spring (301E2), where the

spri nglq 301E2¥ast mowpting efithe mu!lﬂmemﬁdgeblﬁhhq)@mm It @evmwkf ni@od thds)product,
Tightenth | E ti,ne when 01C

pr essed, q%%iscll({ (9 Rt q@%}rlﬁ}"ebf Bre ed( 3:?’('.)% I%pec q%aﬁl’m%@hn O)(CC e
(3010, t hﬂiealth(BO(i)he awladg&ﬂsrh&pmdde @b ﬁ]lethdﬂ ﬂ]ﬁlxﬁiﬂkn(a&ﬁi]Aiﬁxd lsm:l&hﬁfﬁi itnhﬁe

ratchet (301B to.ro onese so.as to drive_the II Ii e
fixing d(evfe&ract%%eswgt é&howy fteauwlaﬁﬁaf F95¢hibrongh thq ﬁhm@g he%( d'the sea!
posi ti oni ngngeomromeeasﬁ?go%)tmeﬁu ﬁ&@%g@@?@ﬂﬂﬁ@;uﬁ%& ﬁﬁn{g a%@ theltbfbover

is, the wedge-shaped slide bl ock is used for s

rever sk r oteat 11‘11@31(384131Mth%a§1m&tan@3011182$h heJe (304 At por avtdar R ixig g@ﬁpmgpver
f the t t
o ene,  SALERRRP A28 Bl LRSI Yy 85 U,

(301A) on twhiehhotseyprugidens taiting JditbHhn,det alst petdersahe pulblinea@y hEéfel to FIG.

(301B2), ?ﬁl gi tEJe wedge- shaped slide block (301A2) detaches from
the ratche (% %2%2 and the ratchet (301B2) is released fromthe

d h d slide bl ock A2 th t chet 1B2
& Troe ot at e, DHFEHOURELSH N ineror (DACHIS H eres of BEZFIEBIcibard
a | oosgnedisiialed byt hﬁﬁ%@a&ewosmh Ngnd BE1 BEkhchl bﬂ’l%uf %ﬁm lines (i)hi% ﬁ%d' to a
line fixing devicé (302) includes a thread hol e P l'ine
fixi ng bol ¢orfegomiling oeanafﬁpub@bbq‘—rmoitbem; platpd). [Nﬂxt aIS‘inlge:aUQ'yl ciigusgd ésiagise
e ough ¢ CICGAab 8l SR BOPLLGHoRYl IS Rl |5 FhiRG B0} b

(3021), e woun
fixing devmnmu(a’ﬂﬂ&)er uaderahe eniceas tn@mbhﬁe raee o€ tthe &ﬁgmbasefpoﬁhm and/or the

control swtch , _and e ratc (30182 he control swi

(301) is rOP&t ri B?‘?‘%"{‘ﬂéh%t‘fb?‘??ty( Fospesia %“ﬁ@?"telﬁfi}mﬁﬁoﬁ&m‘?getfﬁe‘f into the
| oosenpng iohgudobld)dy FbRea (p%émon closd ¢ tﬁeeh{aﬁ&ibkr (Sgaaﬁidnﬁe (fSﬁ&%ull ﬁnéb's@q are
for fixing and nmounting the control switch and the pull line

fixi ng devicsreclivdp ylravghig thmmunfefsnfahmanﬁlbled?) p3esing thegurginsl eaipetor. The

Eggj% 1@35@&@@ a&?@adi@)mt@ tﬁ{% §1|%%1J%%L§ égf%on(q%}l_ r%%n@ﬁhh@ k}ol?actwe

hol es ( 304€ReathThes)cand thel dmmt(mhfréﬁi&ﬁa t@ruﬂldtdﬂdmemrbﬂectivemhezfth X306y The pull
devi ce (30%1 e nount ed i.n the retractor stn ‘4304 The t cover
(3040 is Piéd FOPORENIEHENSE I9 2y 9oy ¥Rpling 1 edoiEug B pprtion.
The pull line (2) is passed through the thread hol e (304A) and the
seal ring (304B), and then fixed into the thread hole (302A) of the
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restoring spring (305) may fiirther be nmounted. The restoring spring
(305) is a coil spring, which may provide a force for driving reverse
rotation of the ratchet (301B2), so that the ratchet (301B2)

reversely rotates rapidly, and drives the pull line fixing device
(302) to enter a | oosened state, thereby achieving fast | oosening of
the pull line (2). The restoring spring (305) has one end fixed to

t he bobbi nTESARL lineari2) drimen otthfeom drdop endeat th@ptbtwttvmﬂnatbajmﬁ) (34l Ind then

(a0182) i spatsieet e o CRET By Bhatl it CLhremoRe Gl dr vy edprtane

the restorpigchiid iHesth(368)and ﬂféqmllhﬁleg ey tel%t 1R cBkd (394 FARO refrhcreh atihall
stores elastic deformation energ When the | oosening switch (301D) g

i s pressedthepnidlippBxing el ﬁ’é’zBéﬁf\}'@@@ﬂ &pfix tho ppY lings (t?h‘é thegbrradh holg (302A) of
switch e f 04B h

ratc heté ( 3%‘%%@ fllzegﬁtg tdet9 {% g? ce E %g{l% Flgét I ngl)e hgung@%r}? (Z‘%g}éderhe surgical
rest ori ng spisiongae30&yed, thus eoropletng thasurgivel ctplemtbn CRefeetodiiGs 2 rte F1G)22P.
the restoring spring (305) is released, so as to drive reverse

rotati on of tBmbpdinientil3e & dsublg-baietohat¢hzd2hreadtepe bytracbi ofithg prasht
| oosening of the pull line (2). Refer to FIG 22E, FIG 22F and FIG
22H. 10FaslVRBEM i ng of the pull line: To enable the doctor to

conveni ently mount thb%ﬁgroduct the retractor_(3) y further be

provi ded wi t hREfepigt 8 238nwaFI0. (36%) 1 Isﬂ’i@’%‘tl%tﬂédt |b9%°3é15(et§? [fapg gig)the

is a tiyn wehdicd @&ﬁu@gpﬁﬁﬁmﬁm@dﬂcq{t Entdidde zﬁath@bhl@lme ﬁ%g'd@vme (302)
nounted in the retractor casi n%ebn ]%‘@and sequentl ally passed
agt

t hr ough t heonnpetedhis thotatcheI0AK32 ogeeimpoinewy Mtr@ﬁmthle(ml) of the
C201 1, o "B EERUERAL 28 B0, RGPHAL 0 L A0 R
(304A1) onroaatimutofﬂmrbobbml(mn) Itsecohﬁallefddwe:ron&elahg theﬁgtaﬂif)n dihke eRhien@01B2),
i ch ot By i theSaRDE e Gorma e shipe millEgbrarS Sphdiment
pull Tiqe ﬁl@)diffé?@ﬁc% r116§ fh tﬁlltethe%%ﬂ lin@ fixlde degl%EGd?)' 'E:brﬁﬁct@@ ‘tlmhb 'Feg.‘t(:heft (3'03132)

the retractor fixed to'the lower part of "'the mandib

20 tight ebrigg 9cqr§|cw@p@tﬁnéw‘§he el svot@b (HHa obthe eqixghtopis aftb@ad b@lt $tmcture,
lines (2) [

olate (1). érﬁetfl%f)( (tahotsng)rf?hecbqtﬁcﬁﬁ%ﬁ?{eéq% ) %%Qiotrelag ngg?{cﬁtﬁ £ c%{ttrgltl]eec‘l t%héh
menbr ane ofotdtioa of dtegtaehétatselﬂﬂ)r $d Bt adgmst thdraghpetihg pé@Eeox(lihbsenmg degree of
i npl anted jnto tl scul ar | ayer under the nucous nenbrane |ayer of

t he tonguehBQE]é]l ﬁuon and/ or the tongue dorsumportion of the human

body. A speci rgical retractor is_penetrated into the 25 ton
body f+%ma pﬁ%‘tbf’a'&??“élzés% f?ltguﬁwél“t%@t%tﬂeeof(fhs Presgpt mwentjog that iy ad) Justed

lines (2) gy the'RiRAEEONEL Yosifi G Betiveed tn% uwv@ﬂ P ha m‘e 1606 @BMAIfR)y Suigely

by using the surgical retractor. The pull lines (2) are guided into
the protecti Vﬁef@%?tt@FfC‘?’Q@X tgmﬂ&ea%%ﬁtggﬁlﬁﬂéjd&fwet&%egf @eﬂﬁhbéﬁ%on that
sheath (306), and then drawn out fromt op end of protective
sheath ( 308)adjusted byuthe phiigngSrofiy pasidopbdpeen thetloghit bnedd 8o lawer meth after
mai ntai n eé frectﬁv?1 &ul ling to the tongue base portion. The pull

lines (2) dr 25w “ouf f'rom t he top end of the protective sheath (306)

is tie and enthe rotective, sheath. 6) .and th ne

ore praber 1y T P aslinadees SEnE R i Repyas ahtharion S8R5 e
the pull |ing@Eble2hd ElBkE0 ttlétw@aﬁ d¥forl QM9 mahdibleesoltBittREdRirol dohiftBl(30L) of
the pull line fIXIFchHbOH 3021) is tightened to fix the pull 1ines
(2) to thetherfdagd Foraetor Sosypwird 5In thisevayupften sprasry the lnyedarispulled e,
conpl eti ng t; r I

cutor o, | B P £ 8 Ot b O 1R e pol
FIG 22P. Enbodi ment 23: a doubl e-button ratchet t hread-type
retractor of the present invention Referring to FIG 23A to FIG 23D,
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by the patient froma position between the lower |ip and the | ower
teeth after surgery Referring to FIG 24A to FIG 24C, a tongue
pul l'ing device of the present invention that is adjusted by the
patient froma position between the lower |ip and the |ower teeth
after surgery is shown. 25The tongue pulling device of the present
invention is mounted on the front surface of the nmandi bl e and cl ose
to the bot thansepastas dre cohtrdlzevitoh (B01R]se as soighitatorlidide tetpul lins @)t ch
(301) of the adjusted retractor faces upward. In this way, after
surgery, the Aojntincnt @nits cpted @t i@tﬁﬁhﬁaosﬂ@dbe’#w&ﬁlrtﬁ&\ma/ﬁﬁ aftPthe lSver teeth,
inserted into cross slot of the control switch (301) to rotate the
bol t that 2 s8Rlegirgisal waundy iy prsptedwihecappeayance, ofs thearatient ts poft dfectrd, and

| oosen t he,@idihhehi 38hd Bdtient is facifthiddt ment can be carried out froma
position between the [ower [ip and the |ower teeth, a small surgical

d f
ad ust ront | by Pineoiithe3RP RRBALRT Mhnd BE1AA B by eal BB o e
pul i ng deby te matienhfropr ths dyottomneatibn ofi tiehmandibleadfenstegrpy t he

patient fromthe bottom portion of the mandi ble after surgery
Referring to RfG@ring34 FAGd2FA énd PEB,258, b ongue ppllink idagicel ef/ ihe @resknttifieention

pr esent in ention t Is a ste the patient fr e bottam
portion of Héa‘g‘ﬁﬂﬂ‘?ﬁ'f'@eg?tf# ragyt g‘i‘el?‘i)/tofl%p ?ﬂ/\?fel? ‘ﬁ@ﬁ@g‘ﬁ SPEgery; hghown.
devi ce of the present |nvention |s nmount ed on the frgnt sur f ace _of

the 10 mandi bF¢ ‘QAgeAUYEg deyice AEE B FIHpEREGdR Mepnied an thejtnppuatacapighe
silicaygel m@ﬁ&igle(aﬁ@é@ee Rfthd 9&1&1@%1{1911 of tht ﬂ?aanBIw%eQHicE lgHQ)lQﬁ?éﬁb@ﬁ% &f the
the present invention is outside the skin at the bottom portion

t he mandi btasingd thertasguehallingrdsvice 6 the gseseitanvenfion seutsidertheskin hethe bottom
bot t om por dj_ b ica | - pl 4

onoved ohdiiPy 8ot PanEBRTAR 15g b1 LULER Htor B Wi GRS Riudsk parion af e
(301) upvvamdndihkd E‘he tiliea mphlgt(ii@m))rmiemoeed Iaﬁd ﬂﬁ@tﬂa@ﬂnﬁ&iﬁ(@)(lhu{eﬂ@dﬁjresﬁhe

as to 15t| hte en th | i ne jUSt he.tension of
The pui T | O] oyl 30T EGRT AR B e i HEte gt S Coreal St (A 203 t
t onguelfbaS@gm&f & 186keA MY il 1&@%2)&@ aguﬁ tH’leeﬁéiéﬂ Ahd A NlindTR A Hon#lling
a doubl e-retractor tongue pulling device of the present |nvent|on

Ref erring the prilisg degae ahide mmgne bes poricagutiosthedengsie dosumangiss. pul | i ng

device of the present invention is shown.
Embodiment 26: a double-retractor tongue pulling device of the present invention

Referring to FIG. 26A and FIG. 26B, a double-retractor tongue pulling device of the

present invention is shown.

20 In this embodiment, the difference lies in that: two retractors (3) are mounted on the
front portion of the mandible and close to the bottom portion of the mandible, and the
distance between the two retractors (3) is about 10 mm to 25 mm. At this time, retractors (3)
having a small diameter and having an anti-cutting buffer device (303) are generally used, so

as to achieve the objective of minimal invasive treatment.

25 Embodiment 27: a tongue pulling device having a combined-type pull plate of the

present invention

Refer to FIG. 27A to FIG. 271. The difference between this embodiment and
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20l n this enbodinent, the difference lies in that: two retractors (3)
are mounted on the front portion of the mandi ble and close to the
bottom portion of the nmandi ble, and the di stance between the two
retractors (3) is about 10 mmto 25 mMm At this tine, retractors (3)
having a small dianeter and having an anti-cutting buffer device

(303) are generally used, so as to achieve the objective of m ninal

i nvasi ve t Emhbdiernt 1 Bﬁﬁﬂﬁ&dl theptll 2ldte (&) dfdmghelipedtlliintpraed be e titmitinn el

conbi ned-type I | ate of the present invention I%Ffer to FIG 27Al
to FIG 2751 e’lsﬁg'eﬁf?‘?f"e?ﬁﬁ Stﬁ’élPW@éﬁafW CIrDERERcTe A 1500° CRRPYRSle i
lies in thafsenydRimsi] thdpat a&%))lgforﬁg@gfitvﬁ@éﬁmﬁonbﬁts ftHﬂt@@%et})ﬁlleblate (1) of

titanium netal plate subjece to a netal sta manuf act uri ng
process, | o PrsteiieveadpeGned gh bt i BRIk Pl 00 e o g sl plate
plate (d) |

the pr e%en{l% oBp: ?eolﬁgll ?\ﬁd%&gm@%wﬁg?ﬁ@%{éﬂgﬂ EA 5 &p%h i%ég)ogé)
and a ri ghtl'umgﬁa qma:hhmpﬂlabmlecﬁor(ﬂl@ﬂﬁmsmwmmlﬁ tAlfier thefl ft- sldelpulppllate (p0t)ds

(109A) is assenbled.tao fhe r| [ ul | 098

echani Cal SRORMBLE bk shcHd i dTg é@@? spli i Gehd e 1%1}83&893&%16 formed
| at e (109%9twkén 88 KEPQUEhIL Slale RE0TA)GRY 1R dk Rt B), a ga
?109C)(and&j)t\lj’nct| ons (1%%]D)lggrlg for)gledt bergg’l;;/ttagln wﬂe’bl eegtlogs]?)ge) pul | Jap

plate (109A) ﬂmﬂgabfaﬁadc)%qﬁfeq% pride@ﬁ&ta%pééeQﬁﬁ)can aﬁlﬂtamrﬁﬁps%%aﬁnd

required to provide such a space that can maintain nornmal survival

and 110 t estiomoiohe tongud tiepsen thegep eartichlatiecogpiitypdmusgudsegehipglossus and

continuity i b

(Tbrous i G s T e S i S S R
t ongue base; thedinghe bamepwblchaﬂdme dadcedudel ehewodimd, arﬁiﬂﬂl tha otteehaidhietcreases

hand i1 ncre ses th ulling force to gue do 42) and/or the

t ongue basle eaiwg?orﬁ%tomtgwﬁd\mwﬁ)ﬁm&y trionaig b Blﬁ()@wawuinwmth

to 10 mm Gl{lld)9§6ﬁfh%rg%i§|(l/0923)rl§nlt1ﬁn5o M mdihgnd %x@ﬂ:ﬁzﬂ;lyl@ n{rk 10 9)m@f 'FH&Qength
p (109C) nm t o nm and preferably mnto 15 nm

rrec hanli:al (Id§Ahelche gap (HBYRaiASSAM (A BO M, jagd arerﬁ@@binﬁu@alto {3 smg

mechani sm capabl e of fixing two netal plates, and is for exanple a
rivet structuFle n‘&clmtmh\sben@gnmexne@h@mg@rfé@&E)slsraj@mha;ucaé fixtirg antchanism
fixing str L t nj c fi XII’] chan

enmbodi nent &%%lﬁe%;f ?\E}ne st r ug‘? lfré]%ef sa%%c]is It e taJﬁYelﬁ?ﬁlurFE rﬁ’l a %?nv% gronvex
(109El) ar engag@tenabiriduare 20 thresd dixign ﬁrdcﬁﬁ&&) otba{nﬁﬁfl,’jﬁm'f::ﬂd'ndn@c inediaélBms. In

Pert-21 e et e S Bp . g Sub AT 4Boh b w5 e
The pupd | juR&idnd) 1095 beRReL N léﬂt)éﬁg pﬁH’ Fra't‘l,ﬁ(lgﬁ%j aﬂd'tﬂ@rléﬂt)ﬁld%%uﬁtﬂléi@El‘@@g)
(102) so as to be connected to the late (1), ot her

fixed to tiaiveethedrii-gide pd) plots (é@ﬁ)dob@ Fegiﬁﬁ@éﬂ?éﬂlplab? (tlﬂ%B)r et ract or

(3). The four pull lines (2) spatially position the pull plate (1).

25 Meanwhi | e, Thenpull bie (29ibde opeiend fked o (he @OA)ling dikinghgsrchgh(102) de apid be
pIate(lOQB are; ¢o gh. t erlvet E nd. fibrous

ti ssues of° t?d i H;% ?ld aﬁ'a 8;:j[’raendsan vt\}lle(gheélg tlgxr?g'% é‘ﬁegé‘%a{“fbé% 50735 to be

l(oet vve)en t hamlnecftéd Y tdie 1ﬂtﬂcl'or QB)at 'Ehe( ﬂ:ﬂBﬁ:)ill tines @2h @pa::tiagiﬂboﬁhﬁie*[l'ﬁLﬂuﬂl atal(e.
109B ug contl ui.ty o
geni og?%s siyleany oﬁ’ﬁg‘?afp F‘é‘ Elaﬁ (% % Iﬁ@tﬂdsrpgﬂ @fam @Qa%l:arﬁ Refapined

the wcousthmgh&wve@é(mbsz)t Qﬁtgﬂ@mé@ﬁs?sué@ SHihd Qﬁa Qééf‘esta?egﬁmﬁv%mhed in the
mai nt ai ned. On one hand he wound i s reduced t he ot her hand,

s; nce t hF gapvED9C) llwméir) ﬂm léftrSl#e]PLtlbpﬂafeofrl 0P AX iy | thear@tﬁldbrmdisplﬁﬁefilé%%)
ol ate( 100k SSHLAE REF AUICE U GRORVER R I EERel St buliFeRious o

spati al |y thegibiduenisqugs nh&rplw Ihauwllahﬁen(b}anel (ﬁ'tﬁdlfohél&rddrmﬁi ovid torighe bada)is

effectively preventing shifting of 5 the pull plate (1); and the
pulling force to the tongue dorsum (42) and/or the tongue base (41)
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Surgi cal nethod for treating OSAHS in this enbodi nent: A surgi cal
met hod for inplanting the tongue pulling device of the present
invention mainly includes the followi ng steps: 10Firstly, surgical
sites such as the tongue and the oral cavity are disinfected under
anest hesi a according to general requirenents of oral cavity, head and
neck surgeries. Secondly, fixing one end of each of two pull

| i nes to amhbfdingi dn quelhbnglilatveound 0Owlyced N dnfthedthey hand smnelthafmveatcmqﬁfl)

anot her two pul | nes. to i ght - si de uII Iate 109B the sin
2"our g cal Tritred B ek oL st oBuHS ehipebRes fkpavatlied betwin
position ameudfi-dide pum f)late]@omana%dcﬁﬂﬁlsﬂerpﬁll;ﬂ {1898), mabm@ty%ffsﬁdﬁ@ny
tongue and beside two sides of the mdline of the tongue, and

about 8 mwwtmmsrwetbg@m}p@tﬁ ¢l ifgfurther impewies. treisby aﬁ@twﬁlytph@/emm%ﬂmg of
micous. ents Bud Bl () hnf HEYEHTREIALE fork O BSifn |0) RO, Bubihpse i)

deep surgi sahcremwd.ty on | eft and right sides of the m dl i ne of the

t ongue respectively; using a special surgical forceps (13) to

si nul t aneous| Surgivatnietliddefor 2@ativg OSAHRinthis enfhcdlie(t109A) and t he
right-side pull plate (109B) into the surgical cavities below the
mucous menbr a,nesuﬁgicau tmeetﬁdmnguemglaﬁmgrnheétaﬁguaqdﬂlﬁrg dehe:etdmﬁafreb@ﬁem(dlﬂibn
to be retracted d ﬂg insertion, a distance between the left-side
pul | plat em(”ngﬁt? 0»@@%6@ de pull plate (109B) is maintained
at 1 nmmto 10_mm at the sanme tine, the left-side pull plate (109A)
and t h¥ ri ghtFisstiye sygical pifost Séic'(i 2odhy tonee waf rthaiord awmaes disiedictedavngler

Lok o e A B L bR
right-side p R«h?t%(r % éndtci}fegt:ig?fﬂhgﬁﬁf‘ﬁ{ys?@lu&%l Sﬁégtgﬂw (109A), and

mechani sm (10 S tIssues o0 ue musc
sandwi chedfixing ane:ﬁr;d of QKON abhaheveren ptilhbndsad & ﬂghtdﬂdegnﬂ]l plgat QOO BE; IDSANsing a

and the right.-sid ull. plate and through the 090,

cont | nui ty GFeEeTE R R S g P oL RR A Ae AT A bpOETADBU RS fm
fibrouss ti gemMesrchiiteratd fi9ilEyeoths torrgastaﬁdm@,ldéftwmﬂie& emeﬁn@t%%m@tbngue
t he tongue base i s nmintai ned. Thirdly, the g@ lines (2) are

drawn to t#He ofi 2Py %mtrat&YéISﬁle(rwttmgéhf gycpys memprgne ofythedengvsetiidensing a
Fourt hly, t
randi bl & ( EfaREl SRR EmERAG. R0 Maly BIRE b Bl ey BAARSE el spngpe

the sane tbase,soah® forh ki Algoult éh ginndeepfsutgival Eavity op ldft addlrrghm(iés)ofaheemdlme

adjusted r ective t he f.

e ot actiohe Cope Py Neine 4 rer 2 Brdeel ol UR ok fuccusfy tnseR the
conpl e1d ngleﬁu&leqmngm«y(m%) aﬁalahé BguRIePUll lplAAa( 10eR) 6 thedtir glsaltchﬂnes below
conbi ned- t%pe pull plate of the present invention has the follow ng

advant agesthe 1gpysinembrangef ths topgue dorgym (#h3) andierdhetopgye baﬁm@lb@rheaetracted
area bet we@nioNRsdpidd, amlﬁﬁrﬁ:e (bl.?we%H‘i’hé he & pached @es4) d;g{; In%gfamde pull

tongue body IS increased, so that the pressure generate
pul I'i ng i splgte¢HidB) lﬁ’rledutamﬂd aiwhingtto i 6 mngrak ghelsaupc omegh¢ lef-spdel plullipdpte (109A)

ff b
pody 1 & et ¥atE SR PHE Pl Pebt Bbeb G Rt ncd SBURRAT i el PR ane

use of24 hesp@ﬂﬁtﬁui’@ﬁbltfoiﬁq;sm ) arfel aateemb(lﬂqg ah@hiRig thyleftRRlclpafl {iadd de9RYHol the
pl ate (109A). and 15 the r%%ht side pull plate (109B), continuity of
nuscul us gesfitsilequdlrlats 40GDHErough @rl@ﬁ@at%ls@@@eoa@ntmf@ g GLRPE); fibrous

tissues unglgeddrend MR STBRDER R e WicHelsn b Eﬂﬂgﬁ@%y SR e 1%&%1&63]%935%3

base is nmaintained to the maxi num ext ent, enhan
t he capabi (1094) efd ﬁpatlgla’rSﬁqc pak plaico(liCAB), tdned thuduigh pheagep (lllpcancbntlnmty of

|rrprovmgthe ffect retr t he.tongue,dorsum (42 r the
t ongue b as@ i% S gemog%ssus and oct}t)erqgorous tissues”to the cf'rbrous tgssue)s ung t%e mucous
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20Secondly, with the use of the spatial pulling node with four pull
lines (2), shifting of the pull plate (1) after inplantation is
effectively prevented. Particularly, after the conbined-type pull

plate (1) formed by the left-side pull plate (109A) and the
right-side pull plate (109B) is used, rivets (109E1) for fixing the

| eft-side pull plate (109A) and the right-side pull plate (109B) are

i nserted i membrans ofitheSorgaadoghass Us, tondiie basd is hifahR4inédypr oves 25t he
stability of the pull plate (1) so that the pull plate (1) does not
easi |y di spl atiirdly, the filll KisbsY2) drb@ralis BRIAENHBIE the nfaﬁmmr(spw haind & pede
to the mandible (5), and the pull lines (2) are fixed to th

retractor 7(135}”3 so that the pulling degree of the pull Iines (2) can
be conveniently adjusted to accurately control the pulling distance
and the pul | i Fryrihbs eeincisirariemgde deny thelowgr B toopppirghe mprdillp 6t the retractor
effect.: Pa tt t (

can be 5adj {?it gglegﬁ (j'f %F %ﬁ%&%@flag&)h&?iéﬁsa% (G ﬂ‘feﬁ? legq%f(cgglfs oo(r}h%:eafﬁar I}u Iﬁa} Hes
conveni ent (2y aedjdiistedaeapedtivelyt el gdlihk fdurpek 1ias) (24 areifixgd suthe edtyactob (&).

al so woundl ess adj ustment can be achi eved after surgery. 5Enmbodi nent
28: a tongue Fthly, thg inteslomsardautingd, thusdosiphpiag ticosibiargd- t ype pul |

pl ate of the present invention Refer to FIG 28A to FIG 28K The
di fference berneesnguli pulBid @diiee Havigdthendvashii@ntype 7pill @fatk Bftthe present
foll owi ng aspects. The |l eft-side pull plate (109A) and the right-side
pul | plat eln(imhﬂifthﬁfﬂlkowé%ﬁfmaﬁ'ﬁ&es 10 have a U shaped cross

section, as shown in FIG 28E and FIG 28F, while the | eft-side

pl ate 10.09A) With thawseof gretflas peld plgte (1), ﬁr%ftO@taetlmﬂBIyetmelﬁh%di n@m(l)gmd the
have an L- g

Secondl vy, %ﬁwﬁ&jg%% ?rétrt\(ltn%ﬂe b%ﬁ@p% ca écc?rl\%g%ig gér%g]rlrg Eﬁergtyl: during
(109E) bet pwdbmg is Igs:atlgfddused;l @hhinbt qnilanmn()ﬁ@@l&) pudking; dffeet, butgallﬂo-asotde cutting

pull plate OQB adopt ncave-convex 1 enment .str.uct

Pher e conviik FRapESHR YR e PR R T e SR TE IR R BeE gttt
a | ock nut with @3} of 1BE Barhbiged-6HE6 pYIEpARTY LR ERTROBEBITE sidd FUliGH1stE €109A3 and
shown in FIG 28E, FIG 28El and FIG 28J while the rivet structure

i s adopt edthF figbirsidainvdnelats {103B). crtimityefPmascebpezenmelgssw7and other Fprgus

271. |
2 aie (10ohshis the}]ffeb?mgsgi%?%gg&%ltﬁegﬁﬁqf RERUREE oF A bl Al oPhb longue

enmbodi ment bass iacwintpined e thet maxiogim @menteglgmm'l ft@thenmmlmnungsh&)tapability of

pur ol at cre10nposiicig B pifh Sel) st JRELR] e dFecsalhe Finkle

i n Enbodi nmturﬂ?%)laﬁd/bﬁha@bngﬁéB&ket(mnough the hei ght of rivet posts
(109E2) of the rivet structure, as shown in FIG 271.

20 Secondly, with the use of the spatial pulling mode with four pull lines (2), shifting of the
pull plate (1) after implantation is effectively prevented. Particularly, after the
combined-type pull plate (1) formed by the left-side pull plate (109A) and the right-side pull
plate (109B) is used, rivets (109E1) for fixing the left-side pull plate (109A) and the
right-side pull plate (109B) are inserted into musculus genioglossus, which further improves

25  the stability of the pull plate (1) so that the pull plate (1) does not easily displace.

Thirdly, the retractor (3) is conveniently fixed to the mandible (5), and the pull lines (2)
are fixed to the retractor (3), so that the pulling degree of the pull lines (2) can be

conveniently adjusted to accurately control the pulling distance and the pulling force, thereby
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Enbodi nent 29: a pull line forned by spirally braided wires of the

present 25 invention Thi s enbodi mrent shows a pull line (2) of
the present invention, which, as shown in FIG 29A is different from
Enmbodi ment 10 in that: the pull line (2) is formed by spirally

braiding a plurality of metal wires having a dianmeter of 0.1 mmto
0.5 mMm In this enbodinent, it is specifically formed by spirally
brai di ng f achéeving andptimah tekepleuihefeet. neamdeuarky, Wyn (B dohbletbusbh gy} retractor

wi res havi a dianmeter of 0.2 nm The petal w res of such a,snall,.
Cable oty uby dReCHTS TSGR e FarrbyoaELe ARt Sty oRupieay giust and
bi oconmpat i B Ithd pull fkds @) a@iloURgy, Rk ARoLRARHIS Slitenettarbe abhigted after
fatigue resistance, and therefore are suitable for manufacturing the
pull line B{2%yof the present invention. Enbodi nent 30: a
conposite pull line of a corrugated tube type of the present
i nventi®n Embpdimémi @8t @ tongie pdling tdevice dabiogdi mbmhapédwembined-type pull
conposite BHH ﬂthggr«%s%ﬂti% lﬁ}(}%orrugat ed tube type of the present

and i s di £

i nvention, eren rom Enbodi nent 29 and Enbodi nent 10 10

motal i r s+ Rea g 18- CRATRE AR PR (500 ek RL BT e and

used as t hEm$bdigwat 120:)in tedolGwing afpet® a conposite pull line (2).
The corrugated tube used as the sleeve (202) nay be continuous; or

may be di sconthdidfiisde pmchlsk ¢E0R] a0 tHeheshel@wphil @&tﬂg@%) bNth&QGHFRAnSont
as shown in FIG 30B. The corrugated tube in this enbodi nent ma

. ! . be
nmade o0 a P@iadaishansd grospigetipn.aas shpwiyin Elﬁ-ﬁ%@@%FI%&thllméﬁ/-aﬂ@ pull
Met al corr ygatesh A UREShd Sl [ ' 1 S I r
Hubes, - medlaal oY aar A IRE g HEDBTS b AR et pf £ pig R
The cor r uggsctoh, tasiBlesvioih FEd2 BhandddGy#8F. mat eri al s i ncl ude nedi cal
grade pol ytetrafl uoroethyl ene corrugated tubes, nedical grade
t eryl ene cor rSgahdy, inuhis smboditheng lthggmadhenipel gonhemien aoschargah ¢ DE) betsieen

medi cal grad al,yur.et han r ted tupes. and l.i ke.

SoEnbodi Hee Tersod PP BBUTPERL AR R’ S Bite U S peoncgprecaspex
the presenéngapeted s@itture, witgé 851vieR §tepPorth&lockebyewt (10SESHAAEIBRAVe groove
shows a conposite pull line (2) of a coil spring tube type of the

present i n¥ihlorlpaut (WRTH fars the panspentony poensERmIoAl phitturs (s altrn in FIG. 28E,
Enbodi ment gl okf1 LhREG bRE iR Eri{ L ?%%%ré isgadﬁgﬂ?h E)éﬁﬁlb&ﬂmfefﬁbﬁ- asTJl’ﬁ%gn in

coi|l spring tube used as t’he sleeve e contl nuous, an
sl eeved onFth@78sEW. RVRkafdBI0. 27hs shown in FIG 31A; or may be
di sconti nuous, and sl eeved on the draw line (201) in segnents, as

shown i n Fl G n3dBitidaidedgape(i09GR formep Wetwdennhe ddfi-eidpall Iplae ki) eand the

Shows 20 pursirhbplals CpbRY i i sbibpaizit o gmplistisd Bragbphesponding
i nventi on, coMiteids bBasdéhbied eddes bf men&ubad bﬁrlﬁgratez@o 5 é})ﬁrfﬁ@ﬁ'gﬁf%ﬂte phfl pidie
eaads

that: the draw line (201) is provided with and the beads

(203) may G89B).viershove dn G, WAnFIG R8G(ZULFIC. dB il dn dimasdimens 27h is
d i ' f i t h ' f
beads. (203} TeasbReERBeh S SuREAix BRI e B slBluyionfs bih Rl 1.

constituting ]E)Pl%oéﬂn?e%\{ewz a pull line formed by spirally braided wires of the present

25 invention

This embodiment shows a pull line (2) of the present invention, which, as shown in FIG.
294, is different from Embodiment 10 in that: the pull line (2) is formed by spirally braiding

a plurality of metal wires having a diameter of 0.1 mun to 0.5 mm. In this embodiment, it is
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5 (202) are nmade of a nedical netal material or a nedical polyner
material, which is selected froma group consisting of: netal
materials, including titaniumand titanium alloy and nedi cal grade
stainless steel; and polyner materials, including nedical grade

pol ytetrafl uoroet hyl ene, nedi cal grade polycarbonate (PC), nedi cal
grade pol ythene (PE), nedical grade pol yurethane (PU and nedi cal

gr ade pol ymeoﬂ'ry:hldmﬁnml@ﬂ)by sﬁhellsb‘madh;ngtﬁd:etltamuirﬁmakmm}mahemmbwtbw (N1t1nol

mat eri al ess aS|I det ect t han tal bea

Cbodt aunt ol S Bthed dRBLEED e Rfn e s o i el cable Sl of
are each psﬁmed@nnﬂmtano@whegmgial;ﬂmb@hﬂgau)cdabﬂgatwlﬁ@ b g1sehavé d 1aRR tensile
(201), for the draw line (201) to pass throu he titani um netal

beads are stfangihqng highHatigheaggistange angd geyefois afecﬁuﬁﬂhlh&rmaééfﬁétum@@)epuﬂbne

as to iqcr rea between the tongue tissues and the
pul | |I§]ne @?ﬁhte%%s?%g% ha{fle 15growt h and attachnment of the tongue

noi uding: | EBERGHD nt%e'%”o%&o?ft%hﬂﬁinﬁ tleF SRl dh dhbf B P P et
t ongue pul invegtiglevi ce is inplanted into the mandl bI e (5) and the
tongue body (4) of a human body to tighten the tongue dorsum (42)

and/ olr Ej he t oRgfuginRas BIG. DA, thiScubidiabitehd s a Edn@lsitdpul 8 o \ébrrugated
20i ncl udes

11 pl fl I f
bei ng i npl %ﬁweaﬁﬁéwr%@e (%%& aﬁ%#ﬁ%%@an%}éﬁgg?cﬁ%@cf%@@bgéawt 10
and i ngd udjyigat mﬁmﬁn@f&hﬁéd ﬁ}%nwa%%gpﬁmw@fﬁm Wieqgt ﬁ&ﬁ'a?ﬂle(ﬁfl?w

fibrous t|ssues and pull Tine fixihg mechani sns a pul
line (2), bed@g§lhanha eadugatx’ddubﬁ lsalswhanm slbe\we@%l ® asfto fieimagcomposite pull
i mpl anted j.nt ot d a retractor
(3), incl ui gz)ah?%n? ”%H Q 4 Pﬁloaf) %858%‘%? é%ﬁ]m? g%tcf)rrlltbnuguﬁ eorllsm%?’nbe
of the pul distdnraudid) anda;lqaud:d od fhe drav e @0 theiMt iseEndnB) 25 sheapdh IFaG B0B.

fixing the pull line, and a casing (304), the control switch (301)
and t he pul | Tlilen@nfuigmbdlglbeeﬂi}ﬁeexﬁs&ﬁﬂqem@gbmmﬁ(ﬁth mediéd) encgA Shadghial or a
(304), ere the pull line (2) has one end connected to t he pul |

plate {3) %@C%M@W%Eﬁ@ﬁa f Me&d] qogrugpied fteles dpelude fitspiumrgad girapaep alloy

i nvention &@rﬁi&ma aftRl |n9é@1&g%ﬂ359§ﬂnﬂ?e'§§ st@éﬂza%@%%ubemﬁd mémken’rh@éo&ﬁgated
surgery can adjust the tl(}g eni ng degree of the inplanted tongue

pul ling 5 tbed od m‘edIChle potyeses nmalemaksn incbydet anedivel tgrﬂ@uemumfv‘f@tﬁlnm(mm)’lene
and/ or the_ton 4 a .no sleel te,

force of the g%guég%sulrﬁldln%ald r\?fl%ete e con %g%n ffshvnéPh Gl rgr? Pﬁlé’Thene
t ongue dor &itughtdd yubandhdkical hadé pﬂgtmetﬂaﬁéﬁ)rﬁ@h)ed inshes B the $iRe.as t o
facilitate the novenent of the tongue. Before sleep, by pressing the
cont r 020 sW t Chmba@iklen® B1$ ad@mipgwRits lpul 1ife e comRPHAE @ubd BgePst! dhie NGesent
force of the tongue pulling device of the present invention to the

t ongue 10 WIPRHQA (42) and/or the tongue base (41) may be increased to
adjust the forward pulli r}’g di stance_of the tongue dorsum (42) and/or,

the tongue baRefepingyo FKG 334, this qalqdiment shewwa epmosiinpdh ﬂed@} o1 appil spring
h
open, t erahaxt@g%ggﬁko&gn@gﬁ?@, whichl} Qﬁﬁ‘f@%}hﬁ%biﬁhb@&iﬁg K gnﬁ%ﬂlmem

clinical studi re i've years, evi ce
of the pretkmithitnhe sleeer(2023ss mvcehqmng tubgn#heocsl stpang mbeabcdmrthe deeye (8)

partic arI robl ens su as ,ho i tt|

Peeel & o bR PRI AnS HeBa e At Rrci Rl s vmt HE" Sk o pay be
Current cl distondhududHr@sldete Gipthe diralinedRd Bin SeHndRksY as SBGNMRAFIGHIS.

feel good, and have nor mal speech and swal |l owi ng functions.

Therefore, themBb@ment 32 Al llﬁ@ofsyp@;irynméa&w% &fthe pAGERt 1ﬂ9é11tlo§ an
effective nethod for treating OSAHS. It shoul d be noted that, th

structures diggbesgdo 8N B LGB shEwPA BEIE Nhe {ﬂ%?gtpbé}f‘necklace type of
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20 may be replaced by other structure with the sane effect, and the
enbodi ments described in the present invention are not intended to
limt the present invention. Though the preferred enbodi nents of the
present invention have been introduced and described in the
specification, persons skilled in the art should know that these
enbodi nents are nerely described by way of exanple, and persons
skilled i ntltehmesanltinwayion;a\kﬁclwiasrdiﬁfmntfmngﬁm:;odﬁﬁentﬁﬁraodfélnémﬂm;enam@ in that:

repl acenent,s w t hou arti.n r Ther ef

The or ot ectieatby Bap ool RtV el Bad Tad i o bR Cl0e ey PREERR e
accor dancedwlmet(bmp@i Iﬁdylbeadﬁﬂng ﬁﬁ)ﬁh% diisz hﬂ@(zappx@ﬂﬂkemﬂﬁ | Gole- néHkIaTcB &o that
present invention. | ant ed t ongque pul

devi ce, i npreahingdt P?ﬂdé (%Q;?éccﬁﬁﬂ‘él'iﬂé rﬂée Sé%"ye d)-t His be %@)Bawm(tmﬁ tlagg slegve
human d

R R £ T e e s T S SN
(CSAHS), afidmco rgpcmpsmmrstl@ oﬁuﬂnbtab Mteelatsl)nchblmg]gtaalum and qunlilamtalloy and

capabl e of g i ant us ne ne.I er 0

Cohgue. bocPeSaild B TR Iy P SO 158 T Ge s Rl en ghiticioe frade
of fi brouspélyafsoradblylend, mehicapgxﬁdapagcaamﬁ&qmsxy&nédlm)grade polyghdabl(PE),
line (2), being a thread made _of a material capable of being

i npl ant ed MReiga taﬁ@lewehwt%e@%%ndam%gqaéﬁ Pﬁlyﬁﬁﬂylﬂ%(f’?bﬁh&dle&is mpagle of
conpri § g, %&1%1 EaQﬂym%Wn{a?Jha( %@%s&@d&ﬁ?'c@te@&da@ ¥shi ﬂ&n%&t%ﬁ?éa?&‘ 9 this
t he pull Ilne (2), pull lTine fixing device capable o I Xi ng

the pul | | émeqdimemat, ﬁae ba@is Ate S@B@ﬁ?allytm;ie@é ntanollm mﬁ\iat @tnd §1864gh mn‘ddedmrlth a

pul | Iine i Xi eV|

ther ei n 't nilehoftfitfnt WE RV BTN S bEa P GrERR N pedb e Ty
and the ot ﬁﬁmuﬁﬂdlefh!jbaa‘dl@aﬁé etelingCort the di-Bb tiae (201) &cB}‘orm the sledve @0R), so as to
tongue pul |ing device accorglng to claim 1, mher

bet ween t hECsasq ths| sopicy Atpa JREVeeR dhs Ingue fisyiey 31} @ l?téldh%@)byn%fwtate

to 20 mn d%ﬁ%ﬁﬁtlﬂ)alﬂf‘dﬂabﬁl‘aerﬁfof%Hé%l@ﬁleltlséu'egle (2); and a pressure
generated by a force of the tongue nuscles on the pull plate (1) due

to the reduct &@Qq I t; and the
retractor (S)Twplb%&é{ﬁ%%rﬁgﬁ 700%65%8{1%?&”0} Hgat |Cgsjgﬂggflg?lg%l?‘%/ 50 g/cnt

to 1000 g/ ' .
17 wherein ROy iDL r*g#@epé”r% “‘“c{‘%vq?%'ﬁ*?f PG plftng BV i
each of thengadtéd intmés ma)dﬂbiaﬁbmﬂl thndompuarbedy €48 d¢fxm hinearr Mdmttitghte(lﬁ)ie

and the other end con ted ta a correspondi ng one .of. at | eas ee
oL 1 15 ne. Rk goraanaar endor Tidioognd BRERHHN 0l (s bepibe Ay nd
di ffergmt mpRYeal positions, so as to spatially position the 25pul
plate (1). 4. The tongue pulling device according to claim 3,

wherein the ny Fstmrpkﬁé (I)h%eiagld flki P14k )capsbl@bf b@iﬁ%tlmmﬁfed A6k &@qhu&fus
the four pull has one end connected to the retractor (3) and

the ot her g F?@ﬁ#é/ét @ﬂh@ wnguekndyesdonelndigs dnevabfholdsd 1 Hl)jallowinggrowth and

fixing mecp é?i%r&tﬁ% i %usttﬂ%e ngﬁ.ulf‘ﬁ’ﬁ @H%m%@h%%gﬁl(fé%ners of the

pull plate so as to spa posi late (1).
a pull line (2), being a thread made of a material capable of being implanted into the

25  human body for a long term; and

a retractor (3), including a control switch (301) capable of adjusting a tension of the pull
line (2), a pull line fixing device (302) capable of fixing the pull line, and a casing (304), the
control switch (301) and the pull line fixing device (302) being mounted in the casing (304),
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5. Apull plate, inplanted into the tongue body (4) of a human body
to tighten the tongue dorsum (42) and/or the tongue base (41), and
suitable for treating obstructive sleep apneal/ hypopnea syndrone
(OCSAHS), wherein the pull plate (1) is a flat inplant capable of 5

bei ng i npl anted under the mucous nmenbrane | ayer of the tongue body,
and conprises through holes (101) facilitating growh of fibrous
tissues and pwhérelthemllfling (Zyhasrentaudiconmec(ed@@ihe pull platei(1) diklehpother qud dixed
accordi ng h}o claim5, wherein the pull line fixing nmechanisnms (102)
are t hrougi? HOFEECPHE i ndi ng, binding or fixing pull Iines:

catch-sl ot or_concave-convex 10 agenment nechani sns for Fi xi ng

pul | lines; ofh¢Prasgntinyqutionhgs #Ecﬁqﬂﬁwwramwémma&sem ng

mechani snms capabl e of fixing pull_lines 7. The pull plate
according to £ RakENt affRETIEsSRY samadinsiie Behteniag fegree Opffd?ﬁl@PtaE edﬁ@l&ﬂé?@éflg
than 1.9 cg&ceasdnd ﬁlepé'n?irﬁ&ﬁtmryto%hétoﬁglgen ﬂﬁl@ E)@Zp%nd/or the ton e Base (BP). In a

pull plate according to claim5, wher corrprl Ses
a frame (108)slegangistatedhe pillifig faree féfﬁbeﬂf)oglgmmhlhhedmmfalhe fredensingdididh to

oo e PPefhedh kO akb TR B the opene ase ) B3pay §° ALS AU Ao

by brai dedoffhaséngueWBetsre siidg, tiynpresdids theconirslesviich(30)) cutsedCtbakintofahe
noving in a g@&ed}lOS) bet we e(#]the medi cl_al filns 104). . ~10. The
pul | pl at eMg RguLige tareq ghile topgiepelmedgecsef the presanginyantion4a th tongue

cur ved;eur §aeen 292)FdedR (B9 toghd b&é&e@%j‘ﬁﬁ? b‘éfmérgﬁ‘se& A QH;EstHBE %Wy}ald Fulhng

portion and/ or the tongue base portion o human body, and typic
geonet ri caﬂlsteh@peﬁ th@)mguseioasune(ﬁwngidéor t—:hestq)uaweebaa (4lapexes dp keep the

circle, peﬁiit l%zﬁlr%gl p\ért n%%n, tger%tveﬁpel%&ntl%n%ﬁ O§+ Shape 11. The

pul | plate accd mensi ons of the

Cur 1 ace. bl ng 16 %ﬁ%ﬁwﬁ%e‘”%ﬁsﬁaﬁ sheRR, 457”0 b B i b sneee

of the Curp'lﬁﬁn§ Wekvie Eotb e @rebbhtminveMide0 hAdNovaREmBr ﬂfiﬁéla@d YechBicAIMbh@iers,
30 a height Hof th curved surface bei ng_nlo mmto 50 nm and
pr ef er &bl yPTBCYiRHY: grobemaiueh aphew fo pipad sutimg the tengup muse ehaidp votorcrepts a

to 1 mm agngqps %ﬁﬁﬁ%émﬁneasm shpger %mnt%nﬁcéenfaaeqﬁaﬂm &apzﬁérfaﬁl ery,
t hrough hol e (101) being O nm to nm and preferably O mmto f

mm the patients feel good, and have normal speech and swallowing funct1ons Therefore, the

present invention surely has good efficacy, and is an effective method for treating OSAHS.

It should be noted that, the structures disclosed and described in the present invention

20  may be replaced by other structure with the same effect, and the embodiments described in
the present invention are not intended to limit the present invention. Though the preferred
embodiments of the present invention have been introduced and described in the
specification, persons skilled in the art should know that these embodiments are merely
described by way of example, and persons skilled in the art may make various changes,

25  improvements, and replacements without departing from the present invention. Therefore,
the protection scope of the present invention should be defined in accordance with the spirit

and scope of the appended claims of the present invention.
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12. The pull plate according to claim 10, wherein main di mensions of
the U-shaped pull plate (1) conprise: a radian R of the curved
surface being 10 nrmto 120 mm and preferably 20 mmto 50 10 mm a

wi dth Wof the curved surface being 10 mmto 50 nm and preferably 15
mmto 30 nm a height H of the curved surface being 10 nmto 50 nm
and preferably 20 mmto 35 mm 15a height H being 5 mfmmto 20 mm and
preferably 5 mmto 15 mm a cl earanceCKAI¥ISt he curved surface being 6
mmto 15 nm and preferably 5 mmto 10 a thickness T of the plate

being 0.1 nm tipA# 1ﬂﬂan@@%r@ﬁ@fyﬂhﬁ@ﬂ%l& fnprentt@inde ﬂlelﬁ‘iﬂndﬁlfhd(S) and the ton@ue
dianeter 4, of the through ho 101 belngi801mnto4

pr ef er abl yb@IyE(4Rf & dupgn Jogndo tigh enitl}e tonpac glgrsumpfd} andiercthe énn;sge base (41),

clai ms, whgghR ﬁmaﬂﬁébb%h@%ﬁtﬁ%%tab%wgpﬁ% ﬁﬁﬁ@g@)?ﬁtH§FLﬂlﬁ§éﬁ%nsmg.

froma group consistin

t , t
reter | o4, COUNLAPHAG (17l « AR APUNIF ik AT Bl ks puces
menory al | opmbNnt layet ofahé ﬁmgue H’odyZade@nq:ldsmg thrangh ]an‘rw(rhbb)lfscxhetmg growth

25mat eri al and nedi cal . materi al s risin ol yam de
AR ﬁ%ﬁh{%ﬁa%éu%ﬁeﬁlpﬁ'mgﬁwgsﬁﬁﬁ “(%(IS%gF vt hyI ene/ pol yt hone

i ber T oi hFor SUIdBS8k e e LS of a fivarg! Safleliber planted o the
accordi ng Eﬂng@d@f@awgg&mnaﬁ@e pul | plate (1) conprises a
left-side pull plate (109A) and a right-side pull plate (109B); the

left-sigle pul l .plRtR (ﬁ)lggrﬁ?méﬁ‘féja Ecﬁﬁro[ L@t Sodecapubit oPhcﬁEﬁm%]aqgl@ionaéﬁhe

assenbl ed toget her thr'ough a mechani cal cohnecti on
(109E) ; anwlhlllye(@) @ped d))le ﬁh@g]d@mQQ 6362|)scap&lﬂ9@§ fixingthepnlrdide had nesma (64),

| eft-side Bllél contpoiastw?tcﬂ %%ﬁ)an&"ﬂ% ﬁurf'lelirlrei 'evqge @HH bdih | ga Itn%urgt:fl:'g 19nB?h'e casing
(304),

wherein the pull line (2) has one end connected to the pull plate (1) and the other end

15  connected to the retractor (3).

2. The tongue pulling device according to claim 1, wherein a distance between the pull
plate (1) and the retractor (3) is reduced by 5 mm to 20 mm due to pulling of the pull line (2);
and a pressure generated by a force of the tongue muscles on the pull plate (1) due to the
reduction in the distance between the pull plate (1) and the retractor (3) is lower than 7000
20  g/em?, and is preferably 50 g/cm? to 1000 g/em?.

3. The tongue pulling device according to claim 1, wherein the number of the pull line (2)
is at least three, and each of the pull lines (2) has one end connected to the retractor (3) and
the other end connected to a corresponding one of at least three pull line fixing mechanisms
(102} of the pull plate (1) that are at different spatial positions, so as to spatially position the

25  pull plate (1).

4. The tongue pulling device according to claim 3, wherein the number of the pull line (2)
is at least four, and each of the four pull line (2) has one end connected to the retractor (3) and

the other end connected to a corresponding one of the pull line fixing mechanisms (102) that
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15. The pull plate according to claim 14, wherein the gap (109C) has
a maxi mumwi dth (H109) of 1 mmto 10 mm and preferably 2 mmto 5 mm
and the gap (109C) has a length (L109) of 5 nmto 20 nm and
preferably 5 mmto 15 mm 1016. The pull plate according to claim 14,
wherei n the mechani cal connection mechanism (109E) is a mechani cal
fixing mechani sm capable of fixing two netal plates, and is selected
froma groue adjadait i fongc@fiera of the §lull platdi@dy, 46 @s todspaBdiBGOeIHIcH Ifhqull plate (1).
engagenment structure, and a thread fixing structure. . A pull

l'ine, inplant SdAlpﬁIlplat&ﬁnﬁlﬁmaumtdlﬁ@lwng@bda& (8 Jofd Mahbely tb ﬁglﬁtlalgfhta@ihgae
pul | 15 pl ate O&18}50 as to reduce a distance fromthe tongue dorsum

portion (499rSHA apgfar it deneupduse fhby japd suifable (fgr reating RbstCEVY Sheep

wherein th

bei ng | mpl e e R R SE Pl IR RiRR Bl BalLF PhatSERRRL Gple of
pul I lifhe beopnmplagted qndéraibm riyousvimeemgirmet lagaerpcnﬂ the |tbmmie(@)dyc ambcispises
a draw lin 2

flexible | Protafon) fofRtEs FERAR it SHouiion R pbf i ichgfipechanisms
sl eeve (202)p2).s a hol | ow hose made of a flexible nmedical material;

and the sleeve (202) is nmounted over the draw line (201), and the

draw |'ine (20%) Thepu#iaRabhRoffing\élang 5a%hakinYhd guiltie fﬁir@%&hérﬁ&ﬁé(zloa are

19. The pull line according to claim 18 wherein the draw | ine
i s a non- abseiehabnles &srmnéwga dindinge or Iy, palhdings| gatqhr shet %é@wmm@om@c

cl ai m g, %g@h&; t&?&hﬁx‘u 1( ﬁ%%g pufl ﬂne'gug% hwletaYa“s‘{eniaﬂg' AaQéH RORE or (thread

havi ng an yer It ra-'snb mat er | an out

| ayer nadefaetfeniagmeghdrysntm @pdﬂpafﬁhhgptlﬂhhmﬂ%l al facilitati ng gr ow h,
penetration and bondi ng of fibrous tissues. 21. The pull Iine

accordi ng to Gl Bhapulldlatevdrenesiing o abthm dy akerbinnie (r&0d)thdyad] pdate €1 $d lagger than

strength o reat er. than .20 hgsadlameter of 0.3 mMmmto 1.3
mm and prL‘Pg ’bal lf)pr§% gg 8“60 and t he sl eeve (202) has an
mmto 1,0 nm

i nner dlarreter 4 nrmto 1.5 refera

22. The pul | ng@mmgﬁ% 8 "erﬁ? %H&reéauﬂ Pi(aﬁ% (I geapiysss @ Grme (93)
pull Tiqe 5117fl)mécﬁca'i’%%§f’lt03}j ahd Qfé‘xﬁedgfapﬂﬂimotﬂ' ¢ WhRp&d on RRifraR1(103).
limted to: nmetal lines; natural fiber |ines; and synt hetic fiber

lines, conpri §'mmlpyaeégc%rdhﬂg}@amﬁgl\y@eﬁl%e‘ﬂa%%lom%ﬁghmrawxhﬁﬁ@h
| i nes. . The ine according to claim17, ‘wherein the pul

line (2) if®nhed h:eblrabgdgbsmcawr% bmhihdnehgtlcawmam%@we ofpablierod siovingiimg gap

di aneter o terial of which is selected from
a group co{1l )slfelt‘?l"éentg nﬁécgﬁl{m’?ﬁ) ted to: titaniumand titani um

alloy wires, 10. The pull plate according to claim 5, wherein the pull plate (1) has a curved surface
20 matching with the shape of the tongue dorsum portion and/or the tongue base portion of the
human body, and typical geometrical shapes comprise a rectangle, a square, a trapezoid, a

circle, an ellipse, a V-shape, a U-shape and an H-shape.

11. The pull plate according to claim 10, wherein main dimensions of the rectangular

pull plate (1) comprise:

25 aradian R of the curved surface being 10 mm to 120 mm, and preferably 20 mm to 50
mm;

a width W of the curved surface being 10 mm to 50 mm, and preferably 15 mm to 30
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10Nitinol titaniumw res, and synthetic fiber wres. 24. The

pull line according to claim 18, wherein the sleeve (202) of the pul
line (2) is a con-ugated tube. 25. The pull line according to
claim 18, wherein the sleeve (202) of the pull line (2) is a coi
spring tube. 1526. The pull line according to claim 18, wherein the
pull Iine (2) is a necklace structure fornmed by the draw line (201)
and the sl egeve (202) constituted by a string of beads (203). 27.
A retractor, inplanted on the nmandible (5) of a human body to fix a
pull Tine (2) aHeh@t Hidf thd@urv@t suaftObeinB) 0 GRS $G 8%, ane QRI&E@ Ly I0iniE o 35
(301) capable of adjusting a tension of the pull line ?2) a pul

line fixi nBevi ce (302) capable of fixing the pull line, and a
casing 20(304), the control switch £301) and the pull line fixing

devi ce (302) Béhipknespliaf baplate hoine G hsimhiy (Boyynd preferabpgl.4 wyeto 0.8 mm; and
retractor according to claim27, wherein the control switch (301) of

t he ret¥act or a@dBymater deofithe therich helgt @l being 0d onwde € monrand preferglly €rfenm to
structure, the tension of the pull line (2) is increased or
reduced by adjusting the control switch (301). 2529. The retractor

R S KR TG R T N L

pul I 1ine pldde (@nebngpriseoseni ng switch (301D) capabl e of reducing the
tension of the pull line (2). 30. The retractor according to

cl aim 29, wher@idiad RRfAIVubRM sEihdedir{g3@lhmG6 TR0 nER Snd pkedé@B§20 mm to 50
(30182} the ratchet (301B2) is driven to rotate when the tightening
switch QSOEKW is pressed, and the ratchet (301B2) is released when
the | oosening switch (301D) is pressed. 31. The retractor

accordi ng to eévailth Wl thhaprsdrsuriec bang tOmusig $&mny, 0d preéasallyil§ azm do 80
posi tioni ng .convex step (301A) and a positioning concave groove

(301B) engagéd with each other, and the positioning convex step

(301A) and th | i Qi A 1B) . for

Concave: conves FEBh HthSefaSRE: BBE 1B nr B il LAY Breterspgy 20, 10 35
retractor mmgording to claim27, wherein the control switch (301)
conprises tooth racks (301B3), when the control switch (301) is
pressety the pbsight ANbeigg SaMiax 26 bR ahd prefStblAS nih té D& m@gnt rol switch
is capable of noving longitudinally along the tooth racks (301B3);

and when the geRarste Wikl cuiddlsurfadd RAKES mnt REL PO, bhd Piehgatil P B\HEN to 10
step (301A) of the control switch is automatically engaged into the
posi ti oni nf"oncave groove (301B) for the tooth racks (301B3), and

t he positionin%dconvex step (301A) of the control switch does not

nove | ongi t udiMaflingsal ehige plae heing Gl paetes! proarEzrefenabz0.4 mypto 0.8 mm; and
retractor according to claim27, wherein the retractor éS) has a

wi ndi ng-type édramstargeolsle Wiosph helefEHD beipp . lgnmied ome ahd predefplels OiSmgm to
the tepsion the pull line (2); novenent of the pull line (2) of
t he mﬁndingP{ype structure is achieved by winding the pull line (2)

onto t he bobbi 302L) .t.hrou rot at.i o f the baphi ﬁiOZL%' nd the

i spl acemont -1yt pEtRnL BALbEE ByrebPa gl bt Jihdd

thread st rsefdckdefr@n a group consisting of, but not limited to: medical metal materials, comprising
medical grade titanium and titanium alloy, medical grade stainless steel, medical grade
titanium-nickel shape memory alloy (Nitinol alloy), Ti-Zr-Ta alloy, and amorphous metal

25  materials; and medical polymer materials, comprising polyamide (PA), polycarbonate (PC),

polyurethane (PU), polythylene/polythene (PE), polypropylene (PP), medical grade
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20 reciprocating novenent of a concave-convex engagenent structure.
34. The retractor according to claim 27, wherein the retractor (3)
conprises an anti-cutting buffer device (303), the anti-cutting
buffer device (303) is a spring structure, and the anti-cutting
buffer device (303) is disposed inside the casing (304) and connected
to the pull line fixing device (302); and when the tension of the

pul | [ine faytetrsl@reakgenddndmibar phdsetd dmpofiematiialsal driving force
of the spring structure or a pressure on the pull plate (1) is

greater than a4sgic pudll glge addagiibPiol dMImS3, Fh@kdit ﬂle? Gl e @r)t:bmgﬂéebhma’t-sxde
buffer device (303) deforns to aut onat i cal I'Bg tﬂi fer the tension of
£

the pul | |P1prl(atg)(1 W el & delpsideanil nlye (K9 feside pul plgip @024) 41¢ the
the tongue e t

whor &1 -t nAPASSRSPTIL e 1D, SerabEhBIEE OterRe DIERS HRch RN ptaseton
ant i - cul t i mgchanisfre(l 09I hmxba g@dw%)ﬁndmmctlens {1 D2D) 4t0 Gmg(d berwetinthe left-side
preset valu f t u on. t he | ] e (1) is smaller than
7000 g/ onePubplae (Eggp"ﬁ il P Gﬁpa}lgﬁﬁe (BoRL S, g/ cn2. 536. The
retractor acc o] cIa|n127 he retra 3 conprises
L eatori ng. spri HEtelbe Sl Eliin s i Png s64) Qi e farmru wiuih
spring; an@dqto9pof £si@fd MUmSH ahd Prefty 25h:816S nBhAsdithe 84 QVO®S hR1 length
ener gy when conpressed and rel eases the stored el astic deformation
ener gy whefl-108) el to 20 mm, andprefpablyr empretl§mmccor ding to cl ai m 27,
wherein the retractor (3% conprises a g@gtectlve 10sheath (306), the
prot ect@ ve shéat Ahe308) plase acemfiingwiohsken nittiewbtreia fhee wiephanioab dogrdction
mat eri al , e

(04, " ROHgbiih QOAAEL IntERNGRlng Heantchy BTG ol bAERRUG, aud
prot ecti veissebated ff@06) grosp aontibting- bﬁymveheirm@wehmsencdvamom@xaengagmnt
| ayer made of an ultra-sppath material, and an outer |ayer nmade of a
hi ghl y blogﬁﬁﬁﬁﬁﬁ%?étmﬁﬁ FIBg STUEOIP t ati ng growth of fibrous tissues.
1539. The retrac ccordi.n o cl.aim 27, ei.n a silica gel

(304D) in a &7 ch nepfreatgigd, t%meﬁowmghf‘{)mé hwm%arbogb&yt@fgen a pull
di sposedl Oplalh®), Gaas Hﬂre(lé’t@‘la) disthit® fidrh 't}féatoﬂﬁie d%h‘riﬁm Iﬁé’rﬂ 429 andONMRe &

to the casing (é 04), ter the silica gel plu is renove

t he tensi obaseportign (‘tﬂdltq) theumﬁéld@e)(SD svlad?luﬂteemllwe Jlmthlwghmd@ of ematasial
SW tch (30@%&9%P{l%ﬁkﬁ@?ﬁﬁ&%ﬁh@ﬂl}}naﬁb&ﬁ; ﬁ% %t%rlnghtened to apply a

tension to SO as e tongue 20 dorsum

portion and/or,the t gue base ortlo
i nt i ning ¢ 16 DA e B o IRBLS . By FROR s Rn R ige
non- sl eep @0&} end hh&ewtiozb ;i the dt2y lins (t@losleraeﬂhxﬁm nmbe@@e dfneh@uis{rength

Pr el y20 1 ey s R o4 s = Baliy biiergpoane ApubTIo-iAL BitAas nd

40. The refntagbar ﬁZ@QPan‘ijddﬁgadtd%Hh@'dmv? fine V08T, &L teRatk Sink ?@dl@ s daphble 9f
made of a materia 25 selected froma group consisting o but not

limited tomowndesially methebleenst(@9d)al s, conpri si ng nedi cal grade
titaniumand titanium alloy, medi cal grade stainless steel, nedical
grade titani ud?iiteksll liohaperdegordeial 18pyhérkintthexdrhwaink §30)1) isT nozirabJabable
al | oy, and amor.phous netal materials; and nmedi cal polyner materials,
conpri si ng %‘F?} R (PA), polycarbonate (PC), polyurethane (PU),

pol yt hyl ene/ p hen ol ypropyl.ene (PP), .medi . grade
Dol vt et ar | uorbelyraes S PR R s Shcst Fae (42) inkias s bollow
hose, having an inner layer made of an ultra-smooth material, and an outer layer made of a

highly biocompatible material facilitating growth, penetration and bonding of fibrous tissues.

21. The pull line according to claim 18, wherein each draw line (201) has a tensile
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41. A nethod for treating obstructive sl eep apneal/ hypopnea syndrone
(OSAHS), conprising: 5providing an inplanted tongue pulling device,
wherein the tongue pulling device is inplanted into the mandi bl e (5)
and the tongue body (4) of a human body to tighten the tongue dorsum
(42) and/or the tongue base (41), is suitable for treating OSAHS, and
conpri ses: a pull plate (1), being a flat inplant capabl e of

bei ng i npl adngth ofpetater tHaa 2000 9 uad hék N@iaieRNef 0. Ay todf3 hmhe ahdngieeably 0.35
body, and conprising through holes (101) allow ng growth and
penet r at i ofMdf0 PidpmBy o iths gleeredlZloias 4n nger SRRy ohlénB &rd-S(ampynd

a pull Ting.t2bly BRIRY 1&100Mhaad made of a material capable of being
inplanted I nto t?{ue human body for a long term and a retractor (3),

conprising a n i g e of .adj i i .
cOMPr 00,2 QN S AR AR o AL A I REUETAIPTLD) i
fi xi ng 1 hesqhedtdd frome, graupdccmsistisg iy b0 Jimited do:conetblr lodes;switirahfilfed ihys; and

and the pull Ji.ne . fixing device 0 bei ng, nount.ed i n,the casjng,.
Ch0a e P s B Fne e o PG pb eSS SRL RN e pe P i R lines.
ull plate (1 d the.ot her .end connected to the retracto 3).; .

D oper Lot ny. 2ol illing AtehraRade FRBRT % whtstif db il KR ALk Yoty spielly
port i on of plaigndBpdialtyeofired hBAhs 8 MaRfR P01 Qﬁm td@ 5 PR dhdh8teri @t which is
fixing the retractor (3) to the nmandi ble by using a screw (10); then,

using an epeestadoemndi gravp peisisiieg Rhibuknetdimited We tifanmmardb igniventliemeires,
in from Of\Iitﬁfo ﬁﬁiH}ﬁﬁl ﬁ%s‘??‘ﬁg’!&}tﬂmeﬁgﬁg rinpé%. t ongue dorsum separating

t he nmucous nenbrane ti ongue base, and inplanting the pull

plate (1) intg,t I A r r . r r.
bt "t he- 1 ngue ol Y el P B crRCR bR HE QLS AR BT RN LY Bs
of the hunedirupatdy tulfel Xxi ng one end of each of four pull lines (2) to a
correspondi ng one of four corners of the pull plate (1), and passing

t he ot her end26fTieaall 1ot atdoedih@torclil 18, Whaem the jleé ooy bf tHegulltngy® is a

body (4) under the guide of a latch needle, drawing the other end to
t he coil spring tube.

15 26. The pull line according to claim 18, wherein the pull line (2) is a necklace structure

formed by the draw line (201) and the sleeve (202) constituted by a string of beads (203).

27. A retractor, implanted on the mandible (5) of a human body to fix a pull line (2),
wherein the retractor (3) comprises a control switch (301) capable of adjusting a tension of
the pull line (2), a pull line fixing device (302) capable of fixing the pull line, and a casing

20 (304), the control switch (301) and the pull line fixing device (302) being mounted in the
casing (304).

28. The retractor according to claim 27, wherein the control switch (301) of the retractor
(3) is a thread structure or concave-convex engagement structure, and the tension of the pull

line (2) is increased or reduced by adjusting the control switch (301),

25 29. The retractor according to claim 27, wherein the control switch (301) comprises a
tightening switch (301C) capable of increasing the tension of the pull line (2) and a loosening
switch (301D) capable of reducing the tension of the pull line (2).
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vicinity of the mandi ble (5), and connecting the other end to the
retractor (3); adjusting the control switch (301) to tighten the pul
line (2), so as to reduce the distance between the pull plate (1) and
the retractor (3), wherein a pressure generated by a force of the
tongue nuscles on the pull plate (1) due to the reduction in the

di stance between the pull plate (1) and the 5 retractor (3) is |ower

t han 7000 g/ cng, Tlﬁlﬂtlh(ﬁoﬁce&ﬁf@hh ¥labf) 29[ Whﬁeh&hd@&ﬁm@é@ﬁ& (38hdcomprises a
finally, suturlnaithe i nci siog |n the i nted taon

pul I'i ng deWAidst OIS thﬁéafﬁlb%i%BabM&Wb@rlp afsvhendt a pHpg %%léc%t(éw&)és
base porti ?ﬁ@ss(eé Lhdfuy l\ma BY1E) W langevRh B m&&g%%ﬁmaoqm i pressed.
the inplanted tongue pulling dévice is capable of adjusting th

forward pul Ii r

the fongue bage birerane TR & gRIRATANRAERN LS bt 647 08‘%1%‘5% ;
af t er sur gpesjtioning convéx stéph(@0 et andd pasidomidg ngpchve grhave(3418B) ewggedwnthtdaeh
retractor i xed..to. the front f .the mandi bl e n
Lhe pul 1 PR 2ffreSiRgitgfios dimist e BPIA B 18 ibupuie fortas; npte (BTE)
nmandi bl e apEmGUIResEdnta dnBareRi¢ht stmbﬁteefoﬁﬁa,mﬁélﬂﬁg_i s inplanted into

t he nuscul ar | ayer 15 under the nmucous nenbrane | ayer of the tongue
base portion gndiy retfiGof KREHENLR QM PRWHPAn the contrdB swf[cf]ﬁ(BW%&Qﬂprises
according to claim 34, wherein the retractor (3) is fixed to t

bot t om por toonraglsAPOHE3 ) waemBisdgprprd swital (EH¢ i msquhéh@malthmlme@nm step

h

et T RDAPEk ok A 5 LRI B R a2 oo rs

nmuscul ar Ié@éB3yaménmmhéenmmaﬂswﬂén@ﬂan@khaﬁemﬁ@bmnhmngomgmmsmpsﬁnAgof
t / t t d

Pocor di ng. 6 cerba i ARy Bk Hin bervesiiiing Shere ot pRe) fr

capabl e of thadpdis ticRE(3D1BY), |ahdlﬂle%§h@ﬁngf:oﬁd%§ ste@ YOI YHITtRAEDNRO! $vifh does
(42) and/or the tongue base portion (41) after surgery, characterized

in that: 2mtEeoviedensapdinplly dpngpthefopth ragkt @AIRH- t ongue pul 1i ng device
is nounted on the front surface of the nmandi ble and close to the.
bot t oml or t i 0A3.oFhe lsEadiemarceidingste dlavat2% ndiersntheartrapirt(é hhszowindingclape

upward, - ang.afkelo, V&ei'{p‘ila(%ggﬁemtt?;g Q@'ﬁdtﬁ@tfoplﬁldlu%tu?é)?iﬁ]et tetnto:lig? 'rog*l"ﬁé vél lphne (2);

inserts a scremdrl a cross slo e con
(301), andmpotradnesf theguld dint (2) ofshd wilding3Pf9 sttuenire gsrechiaval byt wnﬁlerg thérpull

pull lines.(2).,. S0 as, t | u e, forward pull an th

t ongue dor]ééﬁn(f))oropfoﬁhe( W‘J&n@tﬂéw th@”?%r@gaé 8% %eoq’[o%'ﬂ ?32%3 and the

45. The negibgleccaraofyde NGut@rd ifhdidid W%t@ﬂynnfob%nbﬁfpd)taﬂttﬁﬂ:a& ofit@re or
device is capable of adjusting a pulling degree of the tongue

pul lin

dor sun?(bortep’@ipceﬂw maYRIMSH of HEONCHYFQPEVEhHeEASHRN PISHTWR1) aft er
surgery, characterized in that; the retractor (3) of the

i mpl ant ed t ondtie Theilretrastpraeogpiding & alsimtd vwhereinahe rraictas i) sompeises an

th dib t b

the cont r orC AR e B60DEE LATLRGHE bidfer BevOPOTPAYSBIifE Rihctubena

(304D) on thkend-asiting buFeradepis 3039 it digfostdimsidi ﬂﬁ: mmg (304patd mammed foahe
f th d d. wh t

O e Pl S0 e 8 S Ten ! 808208 b B b i Pl

contr ojs SV\bﬂeQJiloﬁﬁ(HHwﬂgOfoFdegjﬁ}ﬁens fihg k@RTE8 ot BPrdastirt oh 'tmﬁﬁzll(paate (BQs gfeater

to adjust the forward pulling dlstance of the tongue dorsum portion
(42) and/ othar eset (yﬁ]gg,ethgéggng)élﬂiqt@ﬁ qf4hy anti-cutting buffer device (303) deforms to

automatically buffer the tension of the pull line (2), so as to prevent the pull plate (1) from

cutting the tongue muscles.
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46. The net hod according to claim4l, wherein the inplanted tongue

pul ling device is capable of adjusting a pulling degree of the tongue
dorsum portion (42) and/or the tongue 15base portion (41) after
surgery, characterized in that: the retractor (3) of the

i npl anted tongue pulling device is nmounted on the front surface of

the mandi bl e and close to the bottom portion of the mandi ble, and the
control sw t cB5( Bk jetiasothachtlidtl tondlaima34 iv@ﬂﬁ‘c&ﬂithtgorﬁmltioﬁﬁl dr3dgCoranet the
| oosening swjtch (301 opts..a ratchet (301B2) as

adj ust nent SETEIETHFE Of)éb‘b%‘ftb?‘&“%% fpr deyige ﬁoéhtsew g Gap d fop &30 19 preset
pressed from&opas! iésﬁf‘e Qﬁ'Elﬁ' 8 f1he ﬁl‘ié Ehlélfer ttlﬁiﬁ 709’ Cand is prefelably 500
con- espondi ng,to t i ghtening switch - each“time when the
tighteni ngg/§m| tQ:h‘SUQMﬁ? is pressed, a p03| t| oni ng convex step (301A)
on the tightening switch (301C) pushes the ratchet (301B2) to rotate
by one %tep, $6. He reyacioriazeortiing tpalaim PY,nehefdin tiregeidatirdd) ¢@aRises orestovieg
to tighten_the lines. (2),. t by increasing.the, forwar. i.n
i st ance. oft Sty sk abing (BRGR A b SOR% Rk & oe Pifg (g
portion (4dhsticededortafion ichérg whgn compeosscel eid (3Q34) theRidréE clhaRs@lbitition
switch (301D) stops reverse rotation of the ratchet (301B2), so as to
prevent | oBf$&H Weergrelegsd: ¢ i ght ened puII lines (2); and in a non-sleep
state, the |oosening switch (301D) ressed froma position outside
the skin of BRellPdpERMITAcEs liﬂégfp@ﬁm g WhereirHbe rey@sienidn gompiises p protective
(301D) jp an :
(30182 |sg1r \é\@easggﬁekﬁg&?gﬁ cgatﬁ 5% ﬁgy‘sp)hlo%]e%g eﬁggﬁg%lg%égﬁetﬁﬁﬁ &Eﬁflfd’
i nes (2) ardethe protectivoseatad38d)as mpulatntﬂlmhdeasxrtgr(éOAi’)ovenent of the
tongue or the action of a restoring spring (303), the forward puIIing
di stance of t A8 Thageteactorscondingribi daim( AZ) whanul/ e prbectixenguethb@ee) is a

portion (41) . is reduced. .47. The od, ac to.claimdial,
Dher o { nEbI By HRo barg i i1 MSuBy PR AP eSOt s Al 2
pulling degite8ap nidae of @ RGUE BlGcRpALPRmid Al (atAkatRRMr Ok thidTEbFN Gokes.

base portion (41) after surgery, characterized in that: the retractor

(3) of14he imb a’meeﬂztﬂa&ﬂﬂh&o dg 1 Qaidle Y7, Cfhdréin MOHRELEL Rlugd (3@4E%{ 2%blor
portion 10 of the nandi bl e, after surgery, by pressing t

control swimglar todlgeiskin godonof H@ hawian bedy is Hisppsst oo thesesing 6}04bﬁhq Smleca gel plug
mandi bl e

control - suCART PRk A B0 Blink PG shbiTRe BHSTLATRIE AN MRS, e
degree of tehgoit offthel pultl bres@nispdjusied by adjbthrg thdﬂeom‘mhg.mechtiaela dm*mglsmep, the
being pulle e |1 1ines in a _non-sleep,state ntrol
owi £ on (305t 7 39 B Clfensi o b Beretshap 4 M RER G 0 89 Inale e e

so thago t hgorth bortiol 88d/62the &RRLY bake pHRoh tdiwirll tHaGndnaAlEE tﬁ&eﬂyhﬂaxh@ﬁh%g&he
base portion or are conpletely in a | oosened state and then the

control swiifed {1309 palephasyeseabrorsen ORg apfén acwenrsisiep state, che p@b fiye (3 is
aut omat ' Ca 8'0%119&) g;' Ireleg&etﬂq @ﬂ?pllafngfﬁjc)mttﬁe 11I Ifhe Igﬁ)hgo Esqgtaflt?{g; él?e}[’%ltﬁ%% éo move

(301) is adjuste at t

base porti fyeely,shabbmsamtammsctmml svedlovamglartdrspedcbfigneéions capabl e of
noving freely during speaking, swallow ng and other activities; 20

and bef or d0.sTleaptradidraccading ob claw'l 2T, hwl{eBéid Yhel istrpnt@3Pid nadiid off d Inkadial

tovvard | e so that the trol 1 IS adutedt
§ %Fﬁ%e%éfb}fan ABIUR; OIS 1 'uli“Plf?qt %1%%12331 i) rpaterig %F@%‘Pﬂsmg

pul ! I ng fOﬁleﬁcmogrﬁ&eenfaaﬁwend)@sa%ﬂ@ranbpnnecﬁ@aﬂé?@&e §thig1cbOBEsE RARS grade

portion is in an effective retracted state, and the tongue base

portion i stitgoivmerickedshenedmerseryzntloy §Nitinohelasn, Tlh%r P& alley, and pmarphagepietal
portion 0pﬁgferlglrs],egn%%e(ﬁéaﬂfgl%l p&at@é‘s_!%ompnsmg polyamide (PA), polycarbonate (PC),
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48. The net hod according to claim4l, wherein the inplanted tongue

pul ling device is capable of adjusting a pulling degree of the tongue
dorsum portion (42) and/or the tongue base portion (41) after

surgery, characterized in that: the retractor (3) of the

i npl anted tongue pulling device is nmounted on the front surface of

the mandi bl e and close to the bottom portion of the mandible, and a
degree of gepheMhhnd (PSR! paltiadéresiolyAlent hPEO il @romidreC P¥)3 Ohpdicaln@rade
the control switch (301) is adjusted spo that _the pull lines (2)

mai nt ai n aPYrspailuaresiaylens ang fber windprsed sRMBOSHHEAWIAS! | i ng di st ance of
the tongue 5 dorsum portion (42) and/or the tongue base portion 41%
at a proper ditdt Anmethodofoydrepingrebeructiee slseir)gan oiPRep cYPiigRe( @AH ),
and/ or the.§ He base portion (41) forward while ensuring confort
duri ng novenent t he tongue, and maintain the pal at opharyngeal

ortiong open, : i . s o t L .
O ai m AL, anerisioige dnRhEFRL Ok litRe Eice UEsHE B8l ARERMAIMR 5
plate (1) wfiplathed inptisnhediblo fjuamdptht orege dedy ¢85 cfempmaesodyf toxighgen the
R e e
pul | plateg B):; then, using a surgical knife to make incisions of
about 3 mMfmmto 6 mmat a position about 10 mMmto 15 mm from

C! r C!Jm/al | at eariﬁﬂli }l)llalée(lﬂfbeh@ea tﬂQﬂQﬁﬁﬁarﬁﬂQpQﬁé iof*%eih@@mﬁiaﬂ%a Lﬁlfdef B mucous
m dline of the tongue, and of about” 8 nm 15 transversely cutting the
nmucous1rentembene flayehef thgrigugue bady andicogpasing dupeghehalescPVpadlowing growth

henostatic_forcens.to arat e e Q s n t he tongue
base, so a%n(f%n%%ﬁlr%né)rfl%gﬁ)gﬁﬁ ESA‘B£%%Pg‘?eﬁllé?d‘%r%ﬁ%@a%lgwgn | eft and
right sides of t .nig%'ne of ,the tanque respectiyel y., usi.ng,a, ..
Cpoci ar suror SRR (2ho8Pe % miza® eleARRr § rAREr ShnehBdtelk Bifreddnigahe
pul | pl at ehfrd@OR)dydoch fohg teringhid si de pul | plate (109B) into the
surgical cavities below the nmucous 20 nenbrane of the tongue dorsum

(42) and/or t heettRAYYS), bagsridideld chRrodewhé ;aC) @Pablwe hdu&ingu tefGon of the
insertion, a distance between the |eft-side EU| gn%late (109A) and the

ri ght - 53 dePgliine 8} apull {ing ingidevipni3eksanatle gt fixingthepyll lipe.ml 2 sadnsE04),
t he same tj : i : : i i :
Ul 1l at e TBUE) 3" (TR R PR Gk Tpe 08 Bt P NG BL IR gosine
t he speci a(304yrgi cal forceps (13), and assenbling and fixing the

| eft-side pull plate (109A) to 25 the right-side pull plate (109B)

t hrough a nechkéaretathe ol hee (2)drs wee bahcsmedtdd@Ehe pwhhetags (1) and rheusher end
ti ssues of the %fnq e HUSC|§% are sandw ched in a gap (109C) between
the | eft- sFHECHEA 1© ET%ffré‘th”i A) and the right-side pull plate (109B),

and (PEpUOh 11 Gan, (1090 CPTLIBULLY. oL mReulus, dedl cdlossie. and,
nmenbrane ofy 4 b&tdnPpeIEn E0HS WANAILIE, REd HRMGUE: Rag&o! B) IRhRLANARA by using a
screw (10); then, using an electrosurgical needle knife to incise the mucous membrane in

front of circumvallate papillae of the tongue dorsum, separating the mucous membrane till

the tongue base, and implanting the pull plate (1) into the muscular layer under the mucous

25  membrane layer of the tongue dorsum portion (42} and/or the tongue base portion (41) of the

human body; fixing one end of each of four pull lines (2) to a corresponding one of four

corners of the pull plate (1), and passing the other end of each of the four pull lines (2)

through the tongue body (4) under the guide of a latch needle, drawing the other end to the
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vicinity of the mandible (5), and connecting the other end to the retractor (3); adjusting the
control switch (301) to tighten the pull line (2), so as to reduce the distance between the pull
plate (1) and the retractor (3), wherein a pressure generated by a force of the tongue muscles
on the pull plate (1) due to the reduction in the distance between the pull plate (1) and the
retractor (3) is lower than 7000 g/cm?, and is preferably 50 g/em® to 1000 g/cm?; and finally,

suturing the incision;

wherein, the implanted tongue pulling device pulls the tongue dorsum portion (42}

and/or the tongue base portion (41) forward by a distance of 5 mn to 20 mm; and

the implanted tongue pulling device is capable of adjusting the forward pulling distance
of the tongue dorsum portion (42) and/or the tongue base portion (41) by adjusting the
control switch (301) after surgery.

42. The method according to claim 41, wherein the retractor (3) is fixed to the front
portion (51) of the mandible, and the pull lines (2) are passed across the bottom portion (52)
of the mandible and connected to the pull plate (1) that is implanted into the muscular layer
under the mucous membrane layer of the tongue base portion and/or the tongue dorsum

portion.

43. The method according to claim 34, wherein the retractor (3) is fixed to the bottom
portion (52) of the mandible, and each of the pull lines (2) has one end connected to the
retractor (3), and the other end connected to the pull plate (1) that is implanted into the
muscular layer under the mucous membrane layer of the tongue base portion and/or the

tongue dorsum portion.

44. The method according to claim 41, wherein the implanted tongue pulling device is
capable of adjusting a pulling degree of the tongue dorsum portion (42) and/or the tongue

base portion (41) after surgery, characterized in that:

the retractor (3) of the implanted tongue pulling device is mounted on the front surface
of the mandible and close to the bottom portion of the mandible so that the control switch
(301) faces upward, and after surgery, the patient pulls apart the lower lip, inserts a

screwdriver (9) into a cross slot of the control switch {(301), and rotates the control switch
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(301) to tighten or loosen the pull lines (2), so as to adjust the forward pulling distance of the
tongue dorsum portion (42) and/or the tongue base portion (41).

45. The method according to claim 41, wherein the implanted tongue pulling device is
capable of adjusting a pulling degree of the tongue dorsum portion (42) and/or the tongue

base portion (41) after surgery, characterized in that:

the retractor (3) of the implanted tongue pulling device is mounted on the front surface
of the mandible and close to the bottom portion of the mandible so that the control switch
(301) faces downward, and the silica gel plug (304D) on the casing is exposed out of the skin
at the bottom portion of the mandible; and when adjustment is needed, the silica gel plug
(304D) is removed, and the screwdriver (9) is used to rotate the control switch (301) to
tighten or loosen the pull lines (2), so as to adjust the forward pulling distance of the tongue

dorsum portion (42) and/or the tongue base portion (41).

46. The method according to claim 41, wherein the implanted tongue pulling device is
capable of adjusting a pulling degree of the tongue dorsum portion (42) and/or the tongue

base portion (41) after surgery, characterized in that:

the retractor (3) of the implanted tongue pulling device is mounted on the front surface
of the mandible and close to the bottom portion of the mandible, and the control switch (301)
is divided into a tightening switch (301C) and a loosening switch (301D), and adopts a

ratchet (301B2) as an adjustment structure;

before sleep, the tightening switch (301C) is pressed from a position outside the skin of
the mandible corresponding to the tightening switch (301C); each time when the tightening
switch (301C) is pressed, a positioning convex step (301A) on the tightening switch (301C)
pushes the ratchet (301B2) to rotate by one step, so as to drive the pull line fixing device (302)
to move to tighten the pull lines (2), thereby increasing the forward pulling distance of the
tongue dorsum portion (42) and/or the tongue base portion (41), and a positioning convex
step (301A) on the loosening switch (301D) stops reverse rotation of the ratchet (301B2), so

as to prevent loosening of the tightened pull lines (2); and

in a non-sleep state, the loosening switch (301D) is pressed from a position outside the
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skin of the mandible corresponding to the loosening switch (301D); and when the loosening
switch (301D) is pressed, the ratchet (301B2) is released, the ratchet (301B2) is in a free state,
the pull lines (2) are in a loosened state, and under the movement of the tongue or the action
of a restoring spring (303), the forward pulling distance of the tongue dorsum portion (42)

and/or the tongue base portion (41) is reduced.

47. The method according to claim 41, wherein the implanted tongue pulling device is
capable of adjusting a pulling degree of the tongue dorsum portion (42) and/or the tongue

base portion (41) after surgery, characterized in that:

the retractor (3) of the implanted tongue pulling device is mounted at the bottom portion
of the mandible, and after surgery, by pressing the control switch (301) from the skin of the
bottom portion of the mandible of the patient and at the same time pushing or pulling the
control switch (301), the patient is capable of adjusting the pulling degree of the tongue
dorsum portion and/or the tongue base portion being pulled by the pull lines (2):

in a non-sleep state, the control switch (301) is pressed and pushed toward the tongue
base portion so that the pull lines (2) apply a small pulling force to the tongue base portion or
are completely in a loosened state, and then the control switch (301) is released so that the
control switch (301) is automatically positioned and locked, that is, the control switch (301)
is adjusted to an "off" state, and at this time, the tongue base portion is almost unconstrained,
and the tongue is capable of moving freely during speaking, swallowing and other activities;

and

before sleep, the control switch (301) is pressed and pulled toward the mandible so that
the control switch (301) is adjusted to an "on" state, and at this time, the pull lines (2) apply a
large pulling force to the tongue base portion, so that the tongue base portion is in an effective
retracted state, and the tongue base portion is pulled forward, so as to maintain the

palatopharyngeal portion open, thereby preventing OSAHS.

48. The method according to claim 41, wherein the implanted tongue pulling device is
capable of adjusting a pulling degree of the tongue dorsum portion (42) and/or the tongue

base portion (41) after surgery, characterized in that:
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the retractor (3) of the implanted tongue pulling device is mounted on the front surface
of the mandible and close to the bottom portion of the mandible, and a degree of comfort is
set by adjusting the control switch (301); and the control switch (301) is adjusted so that the
pull lines (2) maintain a proper tension to maintain the forward pulling distance of the tongue
dorsum portion (42) and/or the tongue base portion (41) at a proper distance, so as to move
the tongue dorsum portion (42) and/or the tongue base portion (41) forward while ensuring
comfort during movement of the tongue, and maintain the palatopharyngeal portion open,

thereby preventing OSAHS.

49. The method according to claim 41, wherein a method for implanting the
combined-type pull plate (1) of the implanted tongue pulling device comprises: fixing one
end of each of two pull lines to a left-side pull plate (109A), and fixing one end of each of
another two pull lines to a right-side pull plate (109B); then, using a surgical knife to make
incisions of about 3 mm to 6 mm at a position about 10 mm to 15 mm from circumvaliate
papillae of the tongue and beside two sides of the midline of the tongue, and of about 8 mm
transversely cutting the mucous membrane of the tongue, and using a moderately curved
hemostatic forceps to separate the mucous membrane toward the tongue base, so as to form
an about 40 mm deep surgical cavity on Jeft and right sides of the midline of the tongue
respectively; using a special surgical forceps (13) to simultaneously insert the left-side pull
plate (109A) and the right-side pull plate (109B) into the surgical cavities below the mucous
membrane of the tongue dorsum (42) and/or the tongue base (41) to be retracted, wherein
during insertion, a distance between the left-side pull plate (109A) and the right-side pull
plate (109B) is maintained at 1 mm to 10 mm, and at the same time, the left-side pull plate
(109A) and the right-side pull plate (109B) are maintained symmetrical; and thirdly, closing
the special surgical forceps (13), and assembling and fixing the left-side pull plate (109A) to
the right-side pull plate (109B) through a mechanical connection mechanism (109E),
wherein fibrous tissues of the tongue muscles are sandwiched in a gap (109C) between the
left-side pull plate (109A) and the right-side pull plate (109B), and through the gap (109C),
continuity of musculus genioglossus and other fibrous tissues to the fibrous tissues under the

mucous membrane of the tongue dorsum or the tongue base is maintained.
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