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LATERAL PHARYNGEAL WALL TRACTOR AND
IMPLANTATION METHOD

TECHNICAL FIELD

[0001] The present invention relates to a tractor for ¢p@&mplanted in the oral cavity
of a human body to outwardly pull a submucous &ssiua lateral pharyngeal wall and an
implantation method, and in particular to a lat@t@hryngeal wall tractor for treating the
adult obstructive sleep apnea/hypopnea syndromei(fadter referred to as OSA) and an

implantation method.

BACKGROUND

[0002] The adult obstructive sleep apnea/hypopnea syndiwmsleep-disordered
breathing disease with snoring and apnea as dliclzaacteristics which are caused by the
collapse-caused obstruction of the upper airwaindwleep. The main harm of OSA is the
frequent occurrence of sleep apnea and hypopneeh Wgads to the long-term decrease of
blood oxygen saturation during sleep, thus causisgries of pathological changes of the
human body, so the OSA has become a source diseasariety of systemic diseases
(diabetes, high blood pressure, coronary heartdesecerebrovascular accident, etc.).
According to statistics, the prevalence of OSAgd@2% to 4% of the population at present,
the incidence of OSA among middle-aged peopletiemely high, and health and life
quality are severely affected. Therefore, the md@onal health organization has classified

OSA as a major disease harming the health anduidity of the human being.

[0003] As for the pathogenesis of OSA, it's generallyebadd that the main cause is
the collapse-caused obstruction of soft tissuedaltiee relaxation of the pharyngeal muscles
maintaining the patency of the upper airway duslagp, and the obstructed plane includes
the nasal part, the palatopharyngeal part andlgssgpharyngeal part. Methods for treating

OSA are carried out around relieving or exploitihgse obstructed parts.

[0004] For the obstruction of the nasal part, a good satgreatment effect can be

achieved by nasal endoscopic surgery.

[0005] For the obstruction of the palatopharyngeal passed by soft palate
retropulsion, palatopharyngoplasty can be adopiedlopalatopharyngoplasty has made a
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great contribution to the improvement of OSA pasésymptoms and after recover. Although
surgical treatment means benefit innumerable pati&mm the aspect of long-term effects,
the excessive resection of mucous membrane angalate tissue structures will injure
functional muscles, causing complications, suchaasl regurgitation during deglutition,

open rhinolalia and nasopharyngeal stenosis aediatr

[0006] For the obstruction of the glossopharyngeal parsed by tongue
retropulsion, surgical methods, such as tonguemmelteduction surgery, tongue
advancement surgery, electrical tongue muscle &iion surgery and tongue root traction,
can be adopted for treatment. These surgical msthade respective advantages and
disadvantages, and have certain treatment effectdieving the obstruction of the

glossopharyngeal part caused by tongue retropulsion

[0007] In the pathogenesis of OSA, besides obstructiosezhby soft palate
retropulsion or tongue root retropulsion, negapivessure produced by inspiration during
breathing can cause the collapse of the lateralypbaal wall, forming obstruction. Such
obstruction caused by the collapse of the latdralyngeal wall has drawn more and more
attention. Existing treatment methods are variatesrél pharyngeal wall plasties, which
mainly outwardly draw the muscles of the lateramyhgeal wall, such as the M.
palatopharyngeus, by surgical methods to achiey@tinpose of enlarging the transverse
diameter of the pharyngeal cavity to prevent airebgtruction. However, in the prior art,
effective implantable medical instruments which taat OSA caused by the collapse-caused
obstruction of the lateral pharyngeal wall do naseyet. Therefore, a novel implantable
instrument needs to be provided to treat OSA cabgelbe collapse-caused obstruction of

the lateral pharyngeal wall.

SUMMARY

[0008] The core of the present invention is as followsinaplantable medical
instrument - a lateral pharyngeal wall tractor{®) designed, a bone fixer (1) of the lateral
pharyngeal wall tractor (9),which takes a procesdusolaris (81),a hamulus pterygoideus
(82) or a processus pterygoideus (83) as a foraermesupporting point, fixes a lateral
pharyngeal wall fixer (3) on an M. palatopharyngésor other submucous tissues of a
lateral pharyngeal wall, an elastic traction med$ran(2) is adopted for traction, one end of
the traction mechanism (2) is connected to the lheee (1), the other end is connected to

the lateral pharyngeal wall fixer (3), and as ailteshe submucous tissue of the lateral
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pharyngeal wall, such as the M. palatopharyngelysqoutwardly drawn. The elastic

traction force produced by the traction mechanigng greater than the collapse force of the
lateral pharyngeal wall which is produced by nagafiressure during inspiration, but is less
than the contraction force which is produced byrthescle of the lateral pharyngeal wall
during deglutition. Thus, obstruction which is cadi$y the collapse of the lateral pharyngeal
wall as the result of negative pressure produceiddpiration can be prevented, achieving
the purpose of treating OSA; and meanwhile, affection on the deglutition function can be
decreased as much as possible, keeping the degldtinction well. The specific technical

solution is as follows:
[0009] The lateral pharyngeal wall tractor is charactetizethat:

[0010] A, the lateral pharyngeal wall tractor (9) compsisebone fixer (1), a traction

mechanism (2) and a lateral pharyngeal wall fixer (3);

[0011] B, the bone fixer (1) is provided with a bone fiximechanism (11) capable of
being fixed on the processus alveolaris (81),theutias pterygoideus (82) or the processus
pterygoideus (83) and a thread fixing mechanism (12) capable of fixing a traction thread; and

the bone fixing mechanism (l4nd the thread fixing mechanism (12) are connected together;

[0012] C, the traction mechanism (2) is a thread, a lime@chanism or a flat
mechanism which is made of a material capable ioigdenplanted in the human body for a

long time; and

[0013] D, the lateral pharyngeal wall fixer (3) compriselateral pharyngeal wall
fixing mechanism (31) capable of being fixed onldteral pharyngeal wall and a connecting
mechanism (32) capable of being connected to #utidn mechanism (2), and the lateral
pharyngeal wall fixing mechanism (31) and the cating mechanism (32) are connected

together; and

[0014] E, the bone fixing mechanism (11) of the bone fi{dgris fixed on the
processus alveolaris (81), hamulus pterygoideusdBgrocessus pterygoideus (83) of the
third molar of the maxilla; the lateral pharyngeal wall fixing mechanism (31) of the lateral
pharyngeal wall fixer (3) is fixed on the M. palpbaryngeus (7) or other submucous tissues
of the lateral pharyngeal wall; one end of the traction mechanism (2) is fixed on the

connecting mechanism (32) of the lateral pharyngedll fixer (3), and the other end is fixed
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on the connecting mechanism (12) of the bone fixer (1); and the bone fixer (1) and the lateral

pharyngeal wall fixer (3) are connected togethasubh the traction mechanism (2).

[0015] Further, the bone fixing mechanism (11) of the biixer (1) comprises a
bone nail (11-1).

[0016] The bone nail (11-1) is a threaded bone nail wiiaghade of a material
capable of being implanted in the human body flang time. The threaded design can better
ensure that the bone nail (11-1) cannot easilyogsie when implanted into a bone structure,
such as the processus alveolaris (81), consequardigllation is steadier, and it's safer in the

process of long-term use.

[0017] The bone fixing mechanism (11) of the bone fixgrddmprises a bone claw
(11-2) which can be fixed on the hamulus pterygosd@?2) or the processus pterygoideus
(83), and the bone claw (11-2) is provided witlpdrooks (11-2-1). Since the design of the
bone claw (11-2) is adopted, the installation pssde convenient, that is, the lateral
pharyngeal wall tractor only needs to clip a lamiedlialis (83-1) or a laminalateralis (83-2)

of the processus pterygoideus (83).

[0018] The bone fixing mechanism (11) of the bone fixgrqdmprises a connecting
ring (11-3) which can be put on the hamulus pteigeus (82), and the connecting ring (11-
3) is provided with a through hole (11-3-1) throwghich the hamulus pterygoideus (82) can
pass. Since the design of the connecting ring §i%-&dopted, during installation, the
connecting ring (11-3) only needs to be hung orhdmaulus pterygoideus (82) through the
through hole (11-3-1).

[0019] The bone fixing mechanism (11) of the bone fixgrqdmprises a support (11-
4) which can be embedded in the processus pterygsi(83), the support (11-4) is provided
with supporting legs (11-4-1), and the supporteggsl (11-4-1) are respectively fixed on the

laminamedialis (83-1) and the laminalateralis (3®#the processus pterygoideus (83).

[0020] The bone fixing mechanism (11) of the bone fixgrddmprises a connecting
hook (11-5) which can be hung on the hamulus ptedgys (82) or the processus
pterygoideus (83).

[0021] Further, the traction mechanism (2) comprises eaith(20) which is made of a

material capable of being implanted in the humadyldor a long time.
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[0022] The thread (20) is a thread with elasticity.

[0023] The traction mechanism (2) comprises an elastigtyerator (21) which can

generate elastic traction force.

[0024] The elasticity generator (21) comprises a springlagism (21-1). The spring
mechanism (21-1) of the elasticity generator (2i) bas a variety of different specific

designs, which will not be introduced herein oneohg.

[0025] The elasticity generator (21) comprises the spmeghanism (21-1), a shell
(21-2) and a slider (233 capable of being connected to the thread (20); and the spring
mechanism (21-1) and the slider (21-3) are movatsalled in the shell (21-2).

[0026] The traction mechanism (2) comprises at least one elasticity generator (21);
the elasticity generators (21) are arranged at &odls of the traction mechanism (2), or the

elasticity generator (21) is arranged in the middléhe traction mechanism (2).

[0027] The elastic traction force produced by the tractrmthanism (2) is greater
than the collapse force of the lateral pharyngeadl which is produced by negative pressure
during inspiration, but is less than the contracfarce which is produced by the muscle of
the lateral pharyngeal wall during deglutition. N@illy, the elastic traction force of the
traction mechanism (2) is greater than 10gf ansltlesn 300gf. The preferred value of the

elastic traction force of the traction mechanismigbetween 10gf and 80gf.

[0028] Further, the lateral pharyngeal wall fixing meclsami(31) of the lateral
pharyngeal wall fixer (3) is a binding thread (31albinding strap (31-2), a fixing hook (31-
3),a tissue clip (31-4) or a curved fixing plat&{3) which can be tied or fixed on the

submucous tissue of the lateral pharyngeal wall.

[0029] The curved plate (31-5) is a C-shaped or U-shapeded plate. Of course, the
curved plate (31-5) can also be designed into cuplates with other shapes, such as a

conical curved plate with an opening, and withapatting from the protection scope of the
present invention, those skilled in the art also design other effective curved plates, which

will not be introduced herein one by one.
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[0030] The curved plate (31-5) is a curved plate with mloimed structure, the curved
plate (31-5) with the combined structure compreesinforcing rib (31-5-1) and a film (31-
5-2), and the film (31-5-2) is attached to the f@icing rib (31-5-1).

[0031] The reinforcing rib (31-5-1) or the film (31-5-2w be elastically deformed
under the action of external force, and can beredtor nearly restored to the original shape

after the external force is removed.

[0032] The curved fixing plate (31-5) adopts a single wi@und helical C-shaped
curved plate. Specially, a titanium-nickel shapeyragy alloy wire can be adopted to produce
the curved fixing plate (31-5). Other medical eétastaterials can also be adopted for

production.

[0033] The lateral pharyngeal wall tractor (9) comprisdé®ae fixer (1), a traction
mechanism (2) and a lateral pharyngeal wall fig3r The lateral pharyngeal wall fixer (3) is
fixed on the M. palatopharyngeus (7) or other sutwns tissues of the lateral pharyngeal
wall. With the bone fixer (1) fixed on the processlveolaris (81),the hamulus pterygoideus
(82) or the processus pterygoideus (83) as a stipgqoint, one end of the traction
mechanism (2) is connected to the bone fixer (B ather end is connected to the lateral
pharyngeal wall fixer (3), and as a result, thensudous tissue of the lateral pharyngeal wall
is pulled outward. The elastic traction force proghli by the traction mechanism (2) is greater
than the collapse force of the lateral pharyngesdl which is produced by negative pressure
during inspiration, but is less than the contracfarce which is produced by the muscle of
the lateral pharyngeal wall during deglutition. habstruction which is caused by the
collapse of the lateral pharyngeal wall as thelte$unegative pressure produced by
inspiration can be presented, achieving the purpose of treating OSA; and meanwhile,

affection on the deglutition function can be desezhas much as possible, keeping the

deglutition function well.
[0034] IMPLANTATION METHOD OF THE PRESENT INVENTION:

[0035] According to the different structures of specifiogucts, an implantation
method of the lateral pharyngeal wall tractor (B)he present invention can be divided into
five types: an implantation method for a bone ik lateral pharyngeal wall tractor, an
implantation method for a bone claw type lateranyhgeal wall tractor, an implantation

method for a connecting ring type lateral pharyhgesdl tractor, an implantation method for
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a support type lateral pharyngeal wall tractor andmplantation method for a connecting
hook type lateral pharyngeal wall tractor.

[0036] Implantation method 1: the implantation methodtfe bone nail type lateral

pharyngeal wall tractor of the present invention:

[0037] Step 1: Under local anaethesia or general anaathesiouth gag is put in, a
vertical mucosal incision is made in the surfaca bbmulus pterygoideus (82), an upper
processus alveolaris (81) and the hamulus pterggsi@82) are separated and exposed, a
right-angled drill is used to drill a bone hole {8lmatched with a bone nail (11-1) in the
upper processus alveolaris (81) of the third malad the bone nail (11-1) is fitted in and
fixed. If the bone nail (11-1) is a self-tappingese type bone nail, the bone nail (11-1) can
be directly fixed in the upper processus alveol@iy without needing to use the right-
angled drill to make the bone hole (81-1) in thperprocessus alveolaris (81) of the third

molar.

[0038] Step 2: An arc-shaped incision which is about 15mmg is made along the
upper end of a palatoglossal arch, an M. palatgpig@us (7) is separated and exposed, or
after routine UPPP, the M. palatopharyngeus (éxposed.

[0039] Step 3: A special tool is used to put in the ldtpharyngeal wall tractor (9)
along the vertical mucosal incision of the surfatthe hamulus pterygoideus (82), a lateral
pharyngeal wall fixing mechanism (31) of a latgvhéryngeal wall fixer (3) is fixed on a
submucous tissue of a lateral pharyngeal wall, sisctne M. palatopharyngeus (7), by a
method of claim 15, and then after being connetdexlconnecting mechanism (12) of a
bone fixer (1), a traction mechanism (2) is coneedb the bone nail (11-1) of a bone fixing
mechanism (11).

[0040] Step 4: The tightness of the traction mechanisnis(@yljusted, the incision is

sutured, and a surgery is performed on the oppsisitein the same way.

[0041] Implantation method 2: the implantation methodtfe bone claw type lateral

pharyngeal wall tractor of the present invention:

[0042] Step 1: Under local anaethesia or general anaatresiouth gag is putin, a
vertical mucosal incision is made in the surfaca bbmulus pterygoideus (82), the hamulus

pterygoideus (82) or a processus pterygoideusi¢&®parated and exposed, and grip hooks
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(11-2-1) of a bone claw (11-2) of a bone fixing im&aism (11) of a bone fixer (1) grip the
hamulus pterygoideus (82) or the processus pterggasi (83).

[0043] Step 2: An arc-shaped incision which is about 15mmg is made along the
upper end of a palatoglossal arch, an M. palatgpigaus (7) is separated and exposed, or

after routine UPPP, the M. palatopharyngeus (éxmosed.

[0044] Step 3: A special tool is used to put in the ldtpharyngeal wall tractor (9)
along the vertical mucosal incision of the surfatéhe hamulus pterygoideus, a lateral
pharyngeal wall fixing mechanism (31) of a latgyhéryngeal wall fixer (3) is fixed on a
submucous tissue of a lateral pharyngeal wall, sisctme M. palatopharyngeus (7), by a
method of claim 15, and after being connecteddoramecting mechanism (12) of a bone
fixer (1), a traction mechanism (2) is connecteth®bone claw (11-2) of the bone fixing

mechanism (11).

[0045] Step 4: The tightness of the traction mechanisnis(@jljusted, the incision is

sutured, and a surgery is performed on the oppsisitein the same way.

[0046] Implantation method 3: the implantation methodtfe connecting ring type

lateral pharyngeal wall tractor of the present imtian:

[0047] Step 1: Under local anaethesia or general anaathesiouth gag is put in, a
vertical mucosal incision is made in the surfaca bbmulus pterygoideus (82), and the

hamulus pterygoideus (82) is separated and exposed.

[0048] Step 2: An arc-shaped incision which is about 159mmg is made along the
upper end of a palatoglossal arch, an M. palatyplgaus (7) is separated and exposed, or

after routine UPPP, the M. palatopharyngeus (éxmosed.

[0049] Step 3: A special tool is used to put in the ldtpharyngeal wall tractor (9)
along the vertical mucosal incision of the surfatéhe hamulus pterygoideus, a lateral
pharyngeal wall fixing mechanism (31) of a latgrharyngeal wall fixer (3) is fixed on a
submucous tissue of a lateral pharyngeal wall, sisctme M. palatopharyngeus (7), by a
method of claim 15, a traction mechanism (2) isnemted to a connecting mechanism (12)
of a bone fixer (1), and a connecting ring (11-8)he bone fixer (1) is put on the hamulus

pterygoideus (82).
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[0050] Step 4: The tightness of the traction mechanisnis(@jljusted, the incision is

sutured, and a surgery is performed on the oppsisitein the same way.

[0051] Implantation method 4: the implantation methodtfe support type lateral

pharyngeal wall tractor of the present invention:

[0052] Step 1: Under local anaethesia or general anaathesiouth gag is put in, a
vertical mucosal incision is made in the surfaca bbmulus pterygoideus (82), a processus
pterygoideus (83) is separated and exposed, anthtewogh holes are respectively made in a

laminamedialis (83-1) and a laminalateralis (8®%he processus pterygoideus (83).

[0053] Step 2: An arc-shaped incision which is about 15mmg is made along the
upper end of a palatoglossal arch, an M. palatyplgaus (7) is separated and exposed, or

after routine UPPP, the M. palatopharyngeus (éxposed.

[0054] Step 3: A special tool is used to put in the ldtpharyngeal wall tractor (9)
along the vertical mucosal incision of the surfatthe hamulus pterygoideus (82), a lateral
pharyngeal wall fixing mechanism (31) of a latgrharyngeal wall fixer (3) is fixed on a
submucous tissue of a lateral pharyngeal wall, sisctne M. palatopharyngeus (7), by a
method of claim 15, a traction mechanism (2) isnemted to a connecting mechanism (12)
of a bone fixer (1), and supporting legs (11-4413 gsupport (11-4) of the bone fixer (1) are
respectively inserted into the through holes oflameinamedialis (83-1) and laminalateralis

(83-2) of the processus pterygoideus (83).

[0055] Step 4: The tightness of the traction mechanisnis(@jljusted, the incision is

sutured, and a surgery is performed on the oppsisitein the same way.

[0056] Implantation method 5: the implantation methodtfa connecting hook type

lateral pharyngeal wall tractor of the present mtian:

[0057] Step 1: Under local anaethesia or general anaatresiouth gag is putin, a
vertical mucosal incision is made in the surfaca bbmulus pterygoideus (82), the hamulus
pterygoideus (82) and a processus pterygoideusaf@3eparated and exposed, and a
through hole is made in a laminamedialis (83-13 taminalateralis (83-2) of the processus
pterygoideus (83).
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[0058] Step 2: An arc-shaped incision which is about 15mmg is made along the
upper end of a palatoglossal arch, an M. palatyplgaus (7) is separated and exposed, or

after routine UPPP, the M. palatopharyngeus (éxposed.

[0059] Step 3: A special tool is used to put in the ldtpharyngeal wall tractor (9)
along the vertical mucosal incision of the surfatthe hamulus pterygoideus (82), a lateral
pharyngeal wall fixing mechanism (31) of a latgrharyngeal wall fixer (3) is fixed on a
submucous tissue of a lateral pharyngeal wall, siscine M. palatopharyngeus (7), by a
method of claim 15, a traction mechanism (2) isnemted to a connecting mechanism (12)
of a bone fixer (1), and a connecting hook (11f8he bone fixer (1) is hung on the hamulus
pterygoideus (82), or passes through and is firgtle through hole of the laminamedialis

(83-1) or laminalateralis (83-2) of the processigsygoideus (83).

[0060] Step 4: The tightness of the traction mechanisnis(@jljusted, the incision is

sutured, and a surgery is performed on the oppsisitein the same way.

BRIEF DESCRIPTION OF THE DRAWINGS

[0061] FIG. 1 is a structural schematic diagram of a buaiktype lateral pharyngeal

wall tractor in the present invention.

[0062] FIG. 1-1 is a section view of FIG. 1.
[0063] FIG. 1-2 is an operating principle diagram of FIG.
[0064] FIG. 2 is a structural schematic diagram of thecboail type lateral

pharyngeal wall tractor with an elasticity generatcthe present invention.

[0065] FIG. 2-1 is a stereostructural schematic diagraflGf 2.

[0066] FIG. 2-2 is a section view of FIG. 2.

[0067] FIG. 2-3 is an operating principle diagram of F&5.

[0068] FIG. 3 is a structural schematic diagram of a supype lateral pharyngeal

wall tractor in the present invention.

[0069] FIG. 3-1 is a section view of FIG. 3.
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[007Q] FIG. 3-2 is an operating principle diagram of FB5.

[0071] FIG. 4 is a structural schematic diagram of a coting hook type lateral

pharyngeal wall tractor in the present invention.

[0072] FIG. 4-1 is a section view of FIG. 4.
[0073] FIG. 4-2 is an operating principle diagram of F#G.
[0074] FIG. 5 is a structural schematic diagram of a coting ring type lateral

pharyngeal wall tractor in the present invention.

[0075] FIG. 5-1 is a section view of FIG. 5.
[0076] FIG. 5-2 is an operating principle diagram of FBS.
[0077] FIG. 6 is a structural schematic diagram of a bdaw type lateral pharyngeal

wall tractor in the present invention.

[0078] FIG. 6-1 is a section view of FIG. 6.
[0079] FIG. 6-2 is an operating principle diagram of F85.
[0080] FIG. 7 is a structural schematic diagram of a ligdhread type lateral

pharyngeal wall tractor in the present invention.

[0081] FIG. 8 is a structural schematic diagram of a bigditrap type lateral

pharyngeal wall tractor in the present invention.

[0082] FIG. 9 is a structural schematic diagram of a fidnook type lateral

pharyngeal wall tractor in the present invention.

[0083] FIG. 10 is a structural schematic diagram of a daedbstructure curved plate

type lateral pharyngeal wall tractor in the presewnéntion.

[0084] FIG. 10-1 is a structural schematic diagram of mluioaed-structure curved

plate type lateral pharyngeal wall fixing mechanisnthe present invention.

[0085] FIG. 10-2 is an exploded view of FIG. 10-1.
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[0086] FIG. 11 is a structural schematic diagram of a#égharyngeal wall tractor

comprising a spring mechanism in the present ineant

[0087] FIG. 12 is a structural schematic diagram of ar#dteharyngeal wall tractor

comprising a traction mechanism with a linear strceein the present invention.

[0088] FIG. 13 is a structural schematic diagram of ardéatgharyngeal wall tractor

comprising an elastic strap-shaped lateral phamingall fixer in the present invention.

[0089] FIG. 14 is a structural schematic diagram of astelanaterial-made tissue

clip type lateral pharyngeal wall tractor in thegent invention.
[0090] FIG. 14-1 is a structural schematic diagram of p@natissue clip in FIG. 14.

[0091] FIG. 15 is a structural schematic diagram of a slapmory alloy material-

made tissue clip type lateral pharyngeal wall tract the present invention.
[0092] FIG. 15-1 is a structural schematic diagram of p@natissue clip in FIG. 15.

[0093] FIG. 16 is a structural schematic diagram of alsimgre-wound helical C-

shaped curved plate type lateral pharyngeal wakor in the present invention.
[0094] The meanings of the serial numbers in the abowsidgs are as follows:

[0095] 1 is a bone fixer, 2 is a traction mechanism, aiglaBlateral pharyngeal wall
fixer; 7 is an M. palatopharyngeus; 81 is a processus alveolaris, 81-1 is a bone hole made in

the processus alveolaris, 82 is a hamulus pterggsidB3 is a processus pterygoideus, 83-1 is
a laminamedialis of the processus pterygoideu® B3a laminalateralis of the processus
pterygoideus, 83-1-1 is a through hole in the lamiadialis, and 83-2-1 is a through hole in

the laminalateralis; and 9 is the lateral pharyngeal wall tractor of the present invention.

[0096] 11 is a bone fixing mechanism, and 12 is a conngetiechanism for

connection with the traction mechanism on the Howe.

[0097] 11-1 is a bone nail, 11-2 is a bone claw, 11-3dsraecting ring, 11-4 is a
support, and 15%-is a connecting hook; 12-1 is a through hole of the end of the connecting
mechanism of the bone fixer, 12-2 is a positiorptage of the connecting mechanism, and

123 is a connecting hook on the connecting mechanism at the tail of the bone claw;

12
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[0098] 11-1-1 is a threaded structure on the bone nail; 11-2-1 is grip hooks on the
bone claw; 11-3-1 is a through hole on the connecting ring; and 11-4-1 is supporting legs on

the support.

[0099] 20 is a thread; 21 is an elasticity generator, 21-1 is a spring mechanism, 21-2 is

a shell, and 23-is a slider; 22 is connecting bosses, and 23 is a through hole.

[0100] 21-2-1 is a positioning groove in the shell; and 21-3-1 is a connecting hook of
the slider.
[0101] 31 is a lateral pharyngeal wall fixing mechanism; 31-1 is a binding thread, 31-

2 is a binding strap, 31-3 is a fixing hook, 31s4itissue clip, and 31-5 is a curved fixing
plate; 32 is a connecting mechanism of the lateral pharyngeal wall fixer, and 32-1 is a through

hole of the bottom of the connecting mechanisnheflateral pharyngeal wall fixer.

[0102] 31-4-1is a left arm of the tissue clip, 31-4-Zigght arm of the tissue clip,
31-4-3 is occludable teeth on the left arm andrigfiet arm, 31-4-4 is a through hole for
connection with the maxilla traction mechanismhia tissue clip, and 31-4-5 is handles of
the tissie clip; 31-5-1 is a reinforcing rib on the curved fixing @aand 31-5-2 is a film on

the curved fixing plate.

DESCRIPTION OF EMBODIMENTS

[0103] Embodiment 1: a bone nail type lateral pharyngedl tractor in the present
invention
[0104] Referring to FIG. 1 and FIG. 1-2, the lateral pimgesal wall tractor (9) in the

present embodiment comprises a bone fixer (Laaion mechanism (2) and a lateral

pharyngeal wall fixer (3);

[0105] The bone fixer (1) is provided with a bone fixingohanism (11) capable of
being fixed on a processus alveolaris (81) andeathconnecting mechanism (12) capable of
fixing a traction thread; and the bone fixing mechanism (11) and the connecting mechanism

(12) are connected together. In the present emtedim detachable threaded connection
method is adopted between the bone fixing mechafiigjrand the connecting mechanism
(12).

13
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[0106] In the present embodiment, the bone fixing mecimariisl) is a threaded bone
nail (11-1) which is made of titanium alloy capabféeing implanted in the human body for
a long time. The threaded design can better ertsateéhe bone nail (11-1) cannot easily get
loose when implanted into the processus alveo8tiy consequently, installation is steadier,
and it's safer in the process of long-term use.érteof the connecting mechanism (12) of
the bone fixer (1) is provided with a through h@e-1), and the size of the through hole (12-
1) is matched with the size of the traction mecsian{2).

[0107] The traction mechanism (2) is a thread (20) widtsgtity which can be
implanted in the human body for a long time. Batd=of the thread (20) are provided with
connecting bosses (22) which can be connectedtodhnecting mechanism (12) of the bone
fixer (1) and a connecting mechanism (32) of ther&l pharyngeal wall fixer (3). The
connecting bosses (22) can be formed by the methtying the thread or riveting

connectors at the ends of the thread. Only twoyrtidn methods for the connecting bosses
(22) are introduced herein, and without departmgifthe protection scope of the present
invention, those skilled in the art also can desitirer effective production methods, which

are not introduced herein one by one.

[0108] The lateral pharyngeal wall fixer (3) compriseai@ital pharyngeal wall fixing
mechanism (31) capable of being fixed on an M.tpalaaryngeus (7) and the connecting
mechanism (32) capable of fixing the traction medtra (2), and the lateral pharyngeal wall

fixing mechanism (31) and the connecting mechar{&2h are connected together.

[0109] The lateral pharyngeal wall fixing mechanism (3fljhe lateral pharyngeal
wall fixer (3) is a C-shaped curved plate (31-5)akican be fixed on the M.
palatopharyngeus (7). The C-shaped curved platbeaonveniently mounted on the M.
palatopharyngeus (7), and also has a large comtaatwith the M. palatopharyngeus (7), and
the cutting of the M. palatopharyngeus can be aahid

[0110] The bottom of the connecting mechanism (32) ofldakeral pharyngeal wall
fixer (3) is provided with a through hole (32-1hdathe size of the through hole (32-1) is
matched with the size of the thread (20) of thetiba mechanism (2). The C-shaped curved
plate (31-5) of the lateral pharyngeal wall fiximgechanism (31) and the connecting

mechanism (32) are connected together through €3

14
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[011]] During product assembly, the C-shaped curved (Bdte5) is connected to the
connecting mechanism (32) through the pin (33),eme of the thread (20) then passes
through the through hole (32-1) of the bottom @& tonnecting mechanism (32) of the lateral
pharyngeal wall fixer (3), and is then tied or cected with one connector by riveting, so that
one connecting boss (22) is formed. After pasdingugh the through hole (12-1) of the end
of the connecting mechanism (12) of the bone f{ggrthe other end of the thread (20) is tied
or connected with the other connector by rivets@that the other connecting boss (22) is
formed. Finally, the bone fixing mechanism (11}eé bone fixer (1) and the thread

connecting mechanism (12) are connected togeththrbgds.

[0112] Referring to FIG. 1-2, the implantation methodtu present embodiment is
as follows:
[0113] Step 1: Under general anaethesia, a mouth gag is,puvertical mucosal

incision is made in the surface of a hamulus pteideus (82), an upper processus alveolaris
(81) and the hamulus pterygoideus (82) are sepgheate exposed, a right-angled drill is used
to drill a bone hole (81-1) matched with a bond (idi-1) in the upper processus alveolaris
(81) of the third molar, and the threaded bone (14#1) is screwed into the bone hole (81-1).
If the bone nail (11-1) is a self-tapping screwigiesthe bone nail (11-1) can be directly
installed in the upper processus alveolaris (8thauit needing to use the right-angled drill to

make the bone hole (81-1) in the upper processeslalris (81) of the third molar.

[0114] Step 2: An arc-shaped incision which is about 15mmg is made along the

upper end of a palatoglossal arch, and an M. pathatyngeus (7) is separated and exposed.

[0115] Step 3: A lateral pharyngeal wall tractor (9) i pualong the vertical mucosal
incision of the surface of the hamulus pterygoid@2), a fixing hook (31-3) of a lateral
pharyngeal wall fixing mechanism (31) of a latgyhéryngeal wall fixer (3) is fixed on the

M. palatopharyngeus (7), and then after being coteeto a connecting mechanism (12) of a
bone fixer (1), a traction mechanism (2) is coneéc¢b the bone nail (11-1) of a bone fixing

mechanism (11).

[0116] Step 4: The tightness of the traction mechanisnis(@jljusted, the incision is

sutured, and a surgery is performed on the oppsisitein the same way.
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[0117] The elastic traction force of the traction mechan{®) is greater than the
collapse force of the lateral pharyngeal wall whgproduced by negative pressure during
inspiration, but is less than the contraction fatéhe muscle of the lateral pharyngeal wall
during deglutition. Normally, the elastic tractiforce of the traction mechanism (2) is greater
than 10gf and less than 300gf. The preferred valdlee elastic traction force of the traction
mechanism (2) is between 10gf and 80gf.

[0118] After the lateral pharyngeal wall tractor (9) oétpresent invention is
implanted into a patient, after negative pressarteses the collapse of the lateral pharyngeal
wall during inspiration, since the traction mectsami(2) produces elastic traction force
greater than collapse force, the elastic tractovod produced by the traction mechanism (2)
can outwardly draw the muscle of the lateral phgegh wall, such as the M.
palatopharyngeus (7). Since the elastic tractiocefof the traction mechanism (2) is less
than the contraction force of the muscle of therltpharyngeal wall at the same time during
deglutition, when being worn, the lateral pharydgesl tractor (9) can decrease affection on
the deglutition function as much as possible, kegphe deglutition function well.

Implanting the lateral pharyngeal wall tractor @®Yhe present invention not only can
prevent obstruction which is caused by the collagigbe lateral pharyngeal wall as the result
of negative pressure produced by inspiration, atoiigthe purpose of treating OSA, but also

can keep the deglutition function well.

[0119] Embodiment 2: a bone nail type lateral pharyngesl tkactor with an

elasticity generator in the present invention

[0120] Referring to FIG. 2 to FIG. 3, the difference betwehe present embodiment
and embodiment 1 is that in the present embodinaetnfction mechanism (2) comprises the
elasticity generator (21) which can generate @ldsiction force. Since the traction
mechanism (2) is provided with the elasticity geer (21), when the traction mechanism

(2) receives the action of great external force dlasticity generator (21) can produce a
cushioning effect, so that the traction mechanigjrcannot correspondingly produce
excessive traction force due to the action of tleagexternal force to cause the discomfort of

a patient and affect deglutition.

[0121] The elasticity generator (21) comprises a springharism (21-1), a shell
(21-2) and a slider (21-3). The spring mechanistal(Rand the slider (21-3) are movably
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installed in the shell (21-2), and the traction heetsm (2) can be fixed on the slider (21-3).
In the present embodiment, because the shell (214RBE elasticity generator (21) is arc-
shaped, after being fixed in a processus alvedl@tis a bone nail (11-1) can conveniently
pass through the space between a laminamedialit)(88d a laminalateralis (83-2) of a
processus pterygoideus (83) to guide a threadgf2be traction mechanism (2) to a lateral
pharyngeal wall, effectively preventing the borssties of the laminamedialis (83-1) and
laminalateralis (83-2) of the processus pterygasd@3) from cutting off the thread (20). As
a tissue of the lateral pharyngeal wall, such aslapalatopharyngeus (7), moves, a C-
shaped curved plate (31-5) fixed on the M. palaaopigeus (7) also moves along with the
M. palatopharyngeus (7), causing the thread (2@)dwe. The motion of the thread (20) can
cause the motion of the slider (21-3), and as @lttgke spring mechanism (21-1) is

compressed to produce moderate elastic tractiae for

[0122] The elasticity generator (21) is mounted at thearttie traction mechanism
(2) which is connected to a bone fixer (1), andghell (21-2) is provided with a positioning
groove (21-2-1). A connecting mechanism (12) oflibee fixer (1) is provided with a
positioning plate (12-1). When the end of the s{i#}2) is inserted into the cavity of the
connecting mechanism (12) of the bone fixer (19,gbsitioning plate (12-2) of the
connecting mechanism (12) can be embedded in thidgong groove (21-2-1) of the shell
(21-2), forming concave-convex engagement connectd course, without departing from
the protection scope of the present invention,dtsidled in the art also can design other
connection methods, such as threaded connectianage-convex engagement connection

and interference fit connection, which will notib&oduced herein one by one.

[0123] Referring to FIG. 2-3, after the lateral pharyngeall tractor of the present
invention is implanted, since the traction mechan(g) is provided with the elasticity
generator (21), by adjusting the spring mechani&nl( of the elasticity generator (21), the
elastic traction force of the traction mechanisinogh be perfectly set in an ideal range.
While always keeping moderate traction force, tlstecity generator (21) can play a good
force-cushioning role, and consequently, not oaly the effect of outwardly drawing the
tissue of the lateral pharyngeal wall be ensureklieaing the purpose of treating OSA, but

also the comfort and the function of deglutitior ansured.

[0124] Embodiment 3: a lateral pharyngeal wall tractohvetsupport type bone fixer
in the present invention
17



002388-5023-WO

[0125] Referring to FIG. 3 and FIG. 3-2, the differencénmen the present
embodiment and embodiment 2 is that in the presmftodiment, a bone fixing mechanism
(11) of the bone fixer (1) comprises a support411fhe support comprises two supporting
legs (11-4-1), which are respectively arrangedheneft and the right. The supporting legs
(11-4-1) on the left and the right can be respettiembedded in a through hole (83-1-1) and
a through hole (83-2-1) which are made in a lamiediadis (83-1) and a laminalateralis (83-

2) of a processus pterygoideus (83), forming figedporting.
[0126] Referring to FIG. 3-2, in a clinical surgery:

[0127] Step 1: Under local anaethesia or general anaathesiouth gag is put in, a
vertical mucosal incision is made in the surfaca bbmulus pterygoideus (82), a processus
pterygoideus (83) is separated and exposed, amoagh hole (83-1-1) and a through hole
(83-2-1) are respectively made in a laminamed(88s1) and a laminalateralis (83-2) of a

processus pterygoideus (83).

[0128] Step 2: An arc-shaped incision which is about 15mmg is made along the

upper end of a palatoglossal arch, and an M. paltaiyngeus (7) is separated and exposed.

[0129] Step 3: A special tool is used to put in the ldtpharyngeal wall tractor (9)
along the vertical mucosal incision of the surfatéhe hamulus pterygoideus (82), a fixing
hook (31-3) of a lateral pharyngeal wall fixing rhaaism (31) of a lateral pharyngeal wall
fixer (3) is fixed on the M. palatopharyngeus @J}raction mechanism (2) is connected to a
connecting mechanism (12) of the bone fixer (1) #é® supporting legs (11-4-1) of the
support (11-4) of the bone fixer (1) are respetyiveserted into the through hole (83-1-1)
and the through hole (83-2-1) made in the laminaatisd83-1) and laminalateralis (83-2) of
the processus pterygoideus (83).

[0130] Step 4: The tightness of the traction mechanisnis(a)ljusted, the incision is

sutured, and a surgery is performed on the oppsisitein the same way.

[0131] Embodiment 4: a lateral pharyngeal wall tractohvetconnecting hook type

bone fixer in the present invention

[0132] Referring to FIG. 4 and FIG. 4-2, the differencén®en the present
embodiment and embodiment 2 is that in the presmbtodiment, a bone fixing mechanism

(11) of the bone fixer (1) comprises a connectiogkh(11-5). The connecting hook (11-5)
18
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can pass through a through hole (83-1-1) maddamaamedialis (83-1) of a processus
pterygoideus (83), and is fixedly connected tol#meinamedialis. Or the connecting hook

(11-5) is directly hung on a hamulus pterygoide8# ¢o form fixed connection.
[0133] Referring to FIG. 4-2, in a clinical surgery:

[0134] Step 1: Under local anaethesia or general anaathesiouth gag is put in, a
vertical mucosal incision is made in the surfaca bbmulus pterygoideus (82), a processus
pterygoideus (83) is separated and exposed, dmdbagh hole is made in a laminamedialis
(83-1) or a laminalateralis (83-2) of the procegstesygoideus (83).

[0135] Step 2: An arc-shaped incision which is about 15mmg is made along the
upper end of a palatoglossal arch, an M. palatyplgaus (7) is separated and exposed, or

after routine UPPP, the M. palatopharyngeus (éxposed.

[0136] Step 3: A special tool is used to put in the ldtpharyngeal wall tractor (9)
along the vertical mucosal incision of the surfatthe hamulus pterygoideus (82), a lateral
pharyngeal wall fixing mechanism (31) of a latgrharyngeal wall fixer (3) is fixed on a
submucous tissue of a lateral pharyngeal wall, sisctne M. palatopharyngeus (7), by a
method of claim 15, a traction mechanism (2) isnemted to a connecting mechanism (12)
of the bone fixer (1), and a connecting hook (1bf&he bone fixer (1) is directly hung on
the hamulus pterygoideus (82), or passes throwgthtiough hole (83-1-1) made in the

laminamedialis (83-1) of the processus pterygoid8@} to form connection.

[0137] Step 4: The tightness of the traction mechanisnis(a)ljusted, the incision is

sutured, and a surgery is performed on the oppsisitein the same way.

[0138] Embodiment 5: a lateral pharyngeal wall tractohvetconnecting ring type

bone fixer in the present invention

[0139] Referring to FIG. 5 and FIG. 5-2, the differencén®en the present
embodiment and embodiment 2 is that in the presmfodiment, a bone fixing mechanism
(11) of the bone fixer (1) comprises a connecting (11-3). The connecting ring (11-3) is
provided with a through hole (11-3-1), and can begn a hamulus pterygoideus (82) to form

connection.

[0140] Referring to FIG. 5-2, in a clinical surgery:
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[0141] Step 1: Under local anaethesia or general anaathesiouth gag is put in, a
vertical mucosal incision is made in the surfaca bbmulus pterygoideus (82), and the

hamulus pterygoideus (82) is separated and exposed.

[0142] Step 2: An arc-shaped incision which is about 15mmg is made along the
upper end of a palatoglossal arch, an M. palatyplgaus (7) is separated and exposed, or

after routine UPPP, the M. palatopharyngeus (éxmosed.

[0143] Step 3: A special tool is used to put in the ldtpharyngeal wall tractor (9)
along the vertical mucosal incision of the surfatéhe hamulus pterygoideus, a lateral
pharyngeal wall fixing mechanism (31) of a latgrharyngeal wall fixer (3) is fixed on a
submucous tissue of a lateral pharyngeal wall, sisctme M. palatopharyngeus (7), by a
method of claim 15, a traction mechanism (2) isnemted to a connecting mechanism (12)
of the bone fixer (1), and the connecting ring 8)f the bone fixer (1) is put on the

hamulus pterygoideus (82).

[0144] Step 4: The tightness of the traction mechanisnis(@jljusted, the incision is

sutured, and a surgery is performed on the oppsisieein the same way.

[0145] Embodiment 6: a lateral pharyngeal wall tractohvéitbone claw type bone

fixer in the present invention

[0146] Referring to FIG. 6 and FIG. 6-2, the differencénsen the present
embodiment and embodiment 2 is that in the pres@iiodiment, a bone fixing mechanism
(11) of the bone fixer (1) comprises a bone clawZ} The left arm and right arm of the
bone claw (11-2) are provided with grip hooks (:1)2Clamping force which is produced
between the left arm and right arm of the bone ¢lEw~r2) and the grip hooks (11-2-1)
enables the bone fixer (1) to clip a laminamedi@ 1) or a laminalateralis (83-2) of a

processus pterygoideus (83) to form fixation.
[0147] Referring to FIG. 6-2, in a clinical surgery:

[0148] Step 1: Under local anaethesia or general anaathesiouth gag is put in, a
vertical mucosal incision is made in the surfaca bbmulus pterygoideus (82), the hamulus
pterygoideus (82) or a processus pterygoideusi¢d3)parated and exposed, and grip hooks
(11-2-1) of a bone claw (11-2) of a bone fixing im&aism (11) of a bone fixer (1) grip the

hamulus pterygoideus (82) or the processus pterggasi(83).
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[0149] Step 2: An arc-shaped incision which is about 15mmg is made along the
upper end of a palatoglossal arch, an M. palatyplgaus (7) is separated and exposed, or

after routine UPPP, the M. palatopharyngeus (éxposed.

[0150] Step 3: A special tool is used to put in the ldtpharyngeal wall tractor (9)
along the vertical mucosal incision of the surfatéhe hamulus pterygoideus, a lateral
pharyngeal wall fixing mechanism (31) of a latgrharyngeal wall fixer (3) is fixed on a
submucous tissue of a lateral pharyngeal wall, siscine M. palatopharyngeus (7), by a
method of claim 15, and after being connecteddoraecting mechanism (12) of the bone
fixer (1), a traction mechanism (2) is connectethtobone claw (11-2) of the bone fixing

mechanism (11).

[0151] Step 4: The tightness of the traction mechanisnis(a)ljusted, the incision is

sutured, and a surgery is performed on the oppsisieein the same way.

[0152] Embodiment 7: a lateral pharyngeal wall tractohvetbinding thread type

bone fixer in the present invention

[0153] Referring to FIG. 7, the difference between thespné embodiment and
embodiment 2 is that a traction mechanism (2) casapra thread (20) and an elasticity
generator (21). The elasticity generator (21) casegra spring mechanism (21-1), a shell
(21-2) and a slider (21-3). The spring mechanistal(Radopts a non-dense coil spring. The
shell (21-2) comprises a positioning groove (21)}ZFhe slider (21-3) is arranged at the front
end of the spring mechanism (21-1), and can stidee shell (21-2). A connecting hook (21-
3-1) is arranged on the slider (21-3). The bonerf{%) comprises a bone fixing mechanism
(11) and a connecting mechanism (12). The bonediriechanism (11) adopts a self-tapping
threaded structure. A positioning plate (12-2)rrsuaged in the connecting cavity of the
connecting mechanism (12). When the far end osktetl (21-2) of the elasticity generator
(21) is inserted into the connecting cavity of do@necting mechanism (12), the positioning
plate (12-2) is embedded in the positioning gro@4 2-1) of the shell (21-2), forming

concave-convex engagement connection.

[0154] The thread (20) adopts an unabsorbable surgicalesu®ne end of the thread
(20) is tied on a submucous tissue of a lateratypigeeal wall, such as an M.
palatopharyngeus (7), the other end is fixedly iedhe connecting hook (21-3-1) of the

slider (21-3), and thereby connection is formed.
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[0155] The present embodiment adopts a binding threadl&peal pharyngeal wall
fixer (3), so the lateral pharyngeal waldtor is very convenient when in clinical use;
moreover, with the elasticity generator (21), @wedal pharyngeal wall tractor has a good
force-cushioning effect, and therefore not only pegvent the collapse of a lateral

pharyngeal wall, but also does not affect the fimmcdf deglutition.

[0156] Embodiment 8: a lateral pharyngeal wall tractohvetbinding strap type bone

fixer in the present invention

[0157] Referring to FIG. 8, the difference between thespné embodiment and
embodiment 7 is that in the present embodimeninairy strap (31-2) is adopted to
substitute for the binding thread (31-1) in embaahtn7. The binding strap (31-2) is provided
with through holes (31-2-1). The through holes 231} enable the binding strap (31-2) to be

hung on a connecting hook (21-3-1) of a slider§21e form connection.

[00100] During clinical use, after rounding an M. palatoptmaeus (7), both ends of

the binding strap (31-2) are hung on the connedtouk (21-3-1) of the slider (21-3), so that
fixed connection is formed. The advantage of adgptine binding strap (31-2) is that
compared with the binding thread (31-1), the bigdtrap (31-2) has a larger contact area, so
that the M. palatopharyngeus (7) can be prevemted being cut.

[0158] Embodiment 9: a lateral pharyngeal wall tractohvetfixing hook type bone

fixer in the present invention

[0159] Referring to FIG. 9, compared with embodiment &, phesent embodiment
has a difference that in the present embodimdateaal pharyngeal wall fixing mechanism
(31) of a lateral pharyngeal wall fixer (3) compssa fixing hook (31-3). The fixing hook
(31-3) can hook an M. palatopharyngeus (7). The eed of the fixing hook (31-3) is
provided with a connecting mechanism (32), andaith (20) of a traction mechanism (2) is
riveted on the connecting mechanism (32). The athdrof the thread (20) is connected to
the slider (21-3).

[0160] Embodiment 10: a combined-structure curved plate tateral pharyngeal

wall tractor in the present invention

[0161] Referring to FIG. 10 to FIG. 10-2, compared withbaaiment 2, the present

embodiment has a difference that a lateral phagingall fixer (3) adopts a curved plate (31-
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5) with a combined structure. The curved fixingtelé81-5) with the combined structure
comprises a reinforcing rib (31-5-1) and a film{&2), and the film (31-5-2) is attached to
the reinforcing rib (31-5-1). The reinforcing riB1(-5-1) or the film (31-5-2) can be
elastically deformed under the action of exterpaté, and can be restored or nearly restored
to the original shape after the external forceemaved. Titanium-nickel shape-memory alloy
can be adopted to produce the reinforcing rib (a);%0 the reinforcing rib (31-5-1) has a
shape-memory function, and therefore can autonigticald an M. palatopharyngeus (7).
Medical silica gel or medical polyurethane is a@ojptio produce the film (31-5-2), or
polypropylene or polytetrafluoroethylene can alsablopted to produce the film (31-5-2).
Compared with a curved plate made of titanium allog combined curved plate has better
elasticity and flexibility, and therefore can betelapt to the deformation and motion of the

M. palatopharyngeus (7) and has less affectiorheriunction of deglutition.

[0162] Embodiment 11: a lateral pharyngeal wall tractanpdsing a spring

mechanism in the present invention

[0163] Referring to FIG. 11, compared with embodimenh@, present embodiment
also adopts a lateral pharyngeal wall fixer (3)watfixing hook type structure, but in the
present embodiment, both a traction mechanismn@)gbone fixer (1) are obviously

different.

[0164] In the present embodiment, the bone fixer (1) casepra connecting hook
(11-5). The connecting hook (11-5) is provided vathlotted hole (11-5-1), a positioning
convex step (11-5-2) and a positioning concave\gdhl-5-3). After the connecting hook
(11-5) passes through a through hole (83-1-1) nraddaminamedialis (83-1) of a processus
pterygoideus (83) or a through hole (83-2-1) made laminalateralis (83-2) of the processus
pterygoideus (83), the positioning convex stepg42)can fix the connecting hook (11-5) on
the laminamedialis (83-1) or laminalateralis (832}he processus pterygoideus (83) and

prevent slipping.

[0165] The middle of the traction mechanism (2) is prodiedth the spring
mechanism (21-1). The spring mechanism (21-1)isilespring.

The spring mechanism (21-1) can have a good fansbioning effect, and therefore not only
can prevent the collapse of a lateral pharynged] uat also does not affect the function of

deglutition.

23



002388-5023-WO

[0166] Embodiment 12: a lateral pharyngeal wall tractanpdsing a traction

mechanism with a linear structure in the presevention

[0167] Referring to FIG. 12, the difference between trespnt embodiment and
embodiment 7 is that in the present embodimerattexdl pharyngeal wall fixer (3) comprises
a U-shaped curved plate (31-5). The U-shaped cyrlad (31-5) is provided with through
holes (31-5-1). A lateral pharyngeal wall tissue canveniently grow to pass through the
through holes (31-5-1), so that the U-shaped cuplate (31-5) and the lateral pharyngeal

wall tissue can be conveniently fixed together.

[0168] The traction mechanism (2) adopts the chain-shhpealr structure, one end
of the traction mechanism (2) with the chain-shagtedkcture is hung on a connecting hook
(21-3-1) of a slider (21-3), and the other endosrected to the through hole of a connecting
mechanism (32) of a lateral pharyngeal wall fix@r The present invention is very

convenient when in clinical use.

[0169] Embodiment 13: a lateral pharyngeal wall tractanpdsing an elastic strap-

shaped lateral pharyngeal wall fixer in the presavention

[0170] Referring to FIG. 13, in the present embodimetinae fixer (1) comprises a
bone claw (11-2), and the left arm and right arnthefbone claw (11-2) are provided with
grip hooks (11-2-1). Clamping force which is prodddetween the left arm and right arm of
the bone claw (11-2) and the grip hooks (11-2-Bbées the bone fixer (1) to clip a
laminamedialis (83-1) or a laminalateralis (83-Ragrocessus pterygoideus (83) to form

fixation.

[017]] The tail of the bone claw (11-2) of the bone figkxis provided with a
connecting mechanism (12), and the connecting nmesima(12) comprises a connecting
hook (12-3). A traction mechanism (2) and the Etpharyngeal wall fixer (3) are of a flat
structure which is made of medical silica gel aghale, and are provided with through holes
(23). The through holes (23) can be hung on th@ecimg hook (12-3) of the bone fixer (1)
to form connection. The lateral pharyngeal walefix3) comprises a positioning ring (31-2-
1). The positioning ring (31-2-1) is an annulagrimade of medical silica gel. During use,
one end of the traction mechanism (2) and thedbgdraryngeal wall fixer (3) produced as a
whole is hung on the connecting hook (12-3) throtighthrough holes (23), and after
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rounding an M. palatopharyngeus (7) and passirautiir the positioning ring (31-2-1), the

other end is hung on the connecting hook (12-3},thareby connection is formed.

[0172] Since the medical silica gel itself has excelleatbmpatibility and good
elasticity, the medical silica gel has a good fezashioning effect, and therefore not only can
prevent the collapse of a lateral pharyngeal viait,also does not affect the function of

deglutition.

[0173] Embodiment 14: an elastic material-made tissuetgpp lateral pharyngeal

wall tractor in the present invention

[0174] Referring to FIG. 14 and FIG. 14-1, in the presanbodiment, a lateral
pharyngeal wall fixer (3) comprises a tissue clf-@), and the tissue clip (31-4) is made of a
medical elastic metal material, and is of a C-sHagpig structure. The tissue clip (31-4)
comprises a left arm (31-4-1), a right arm (31-4e2cludable teeth (31-4-3), a through hole
(31-4-4) and handles (31-4-5). The left arm (31)4id the right arm (31-4-2) can be opened
by pressing the handles (31-4-5), so that a lapdratyngeal wall tissue, such as an M.
palatopharyngeus (7), can be conveniently clipppéé.through hole (31-4-4) can be
connected to a thread (20) of a traction mecha(®mnplaying the role of a connecting
mechanism (32). When the handles (31-4-5) aresettainder the action of resilience, the
left arm (31-4-1) and the right arm (31-4-2) auttio@ly close, the occludable teeth (31-4-3)
automatically occlude, and thereby a closed stradtuformed to prevent the tissue clipped

in the tissue clip (31-4) from slipping off.

[0175] Embodiment 15: a shape-memory alloy material-medee clip type lateral

pharyngeal wall tractor in the present invention

[0176] Referring to FIG. 15 and FIG. 15-1, the differebeg¢ween the present
embodiment and embodiment 14 is that in the premabbdiment, titanium-nickel shape-
memory alloy is adopted to produce a tissue clip4B and thus, handles do not need to be
arranged. Under low temperature, such as 15 °Qjgsee clip (31-4) is opened, referring to
FIG. 15-1. After the tissue clip (31-4) is implagii@to the human body, under the effect of
body temperature, the titanium-nickel shape-menatioy exceeds its restoring temperature,
the tissue clip (31-4) is automatically restoredhi® originally set shape, the left arm (31-4-1)
and right arm (31-4-2) of the tissue clip (31-4)cmuatically close, the occludable teeth (31-
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4-3) automatically occlude, and thereby a tissippel in the tissue clip (31-4) can be

prevented from slipping off.

[0177] Of course, plastic materials, such as a pure titarplate, can also be adopted
to produce the tissue clip (31-4). During use, exdkforce is first used to open the left arm
(31-4-1) and right arm (31-4-2) of the tissue ¢Bfi-4), and after an M. palatopharyngeus (7)
is put in, external force is used to close theutsdip (31-4).

[0178] Embodiment 16: a single wire-wound helical C-shapeded plate type

lateral pharyngeal wall tractor in the present imtiagn

[0179] Referring to FIG. 16, the difference between thespnt embodiment and
embodiment 10 is that in the present embodimetuyeed fixing plate (31-5) adopts a single
wire-wound helical C-shaped curved plate. Spegiallytanium-nickel shape-memory alloy
wire can be adopted to produce the curved fixiagep(31-5). Other medical elastic materials

can also be adopted for production.

[0180] Since the curved plate (31-5) adopts the single-wiound helical structure, a
thread (20) of a traction mechanism (2) can bdyetsd in the helical through hole of the C-
shaped curved plate (31-5) to form connection. Canexgb with embodiment 10, the present

embodiment is more convenient to install when i@. us

[0181] It should be noted that the structures discloseddascribed herein can be
substituted by other structures with the same gféew moreover, the embodiments
introduced in the present invention are not theg stiuctures implementing the present
invention. Although the preferred embodiments ef pinesent invention have been introduced
and described herein, those skilled in the art albgiearly know that these embodiments are
merely described as examples, those skilled imthean make innumerable variations,
improvements and substitutes without departing ftloenpresent invention, and therefore, the
protection scope of the present invention shoulddfaed according to the spirit and scope

of the claims attached to the present invention.
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WHAT IS CLAIMED IS:

1. A lateral pharyngeal wall tractor, characterizethat:

A, the lateral pharyngeal wall tractor (9) compsisa bone fixer (1), a traction

mechanism (2) and a lateral pharyngeal wall fixer (3);

B, the bone fixer (1) is provided with a bone fiximechanism (11) capable of being
fixed on a processus alveolaris (81),a hamulug/gtédeus (82) or a processus pterygoideus
(83) and a connecting mechanism (12) capable eigbennected to the traction mechanism
(2); and the bone fixing mechanism (11) and the connecting mechanism (12) are connected

together;

C, the traction mechanism (2) is a thread, a limeachanism or a flat mechanism which

is made of a material capable of being implantea iruman bdy for a long time;

D, the lateral pharyngeal wall fixer (3) is provieith a lateral pharyngeal wall fixing
mechanism (31) capable of being fixed on a latptaryngeal wall and a connecting
mechanism (32) capable of being connected to @etidn mechanism (2), and the lateral
pharyngeal wall fixing mechanism (31) and the cating mechanism (32) are connected

together; and

E, the bone fixing mechanism (11) of the bone fix&y is fixed on the processus
alveolaris (81),hamulus pterygoideus (82) or preas9terygoideus (83) of the third molar
of the maxilla; the lateral pharyngeal wall fixing mechanism (31) of the lateral pharyngeal
wall fixer (3) is fixed on an M. palatopharynge@$ ¢r other submucous tissues of the lateral
pharyngeal wall; one end of the traction mechanism (2) is fixed on therecting mechanism
(32) of the lateral pharyngeal wall fixer (3), atige other end is fixed on the connecting
mechanism (12) of the bone fixer (1); and the bone fixer (1) and the lateral pharyngeal wall
fixer (3) are connected together through the toscthechanism (2).

2. The lateral pharyngeal wall tractor accordingleam 1, characterized in that the bone

fixing mechanism (11) of the bone fixer (1) compss bone nail (11-1).

3. The lateral pharyngeal wall tractor accordingleam 2, characterized in that the bone
nail (11-1) is a threaded bone nail which is maide material capable of being implanted in a

human body for a long time.

4. The lateral pharyngeal wall tractor accordingltam 1, characterized in that the bone

fixing mechanism (11) of the bone fixer (1) compss bone claw (11-2) which can be fixed
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on the hamulus pterygoideus (82) or the proceswrggnideus (83), and the bone claw (11-
2) is provided with grip hooks (11-2-1).

5. The lateral pharyngeal wall tractor accordingleom 1, characterized in that the bone
fixing mechanism (11) of the bone fixer (1) compss connecting ring (11-3) which can be
put on the hamulus pterygoideus (82), and the adimtering (11-3) is provided with a
through hole (11-3-1) through which the hamulusygeideus (82) can pass.

6. The lateral pharyngeal wall tractor accordingleam 1, characterized in that the bone
fixing mechanism (11) of the bone fixer (1) compssa support (11-4) which can be
embedded in the processus pterygoideus (83), fhyeostu(11-4) is provided with supporting
legs (11-4-1), and the supporting legs (11-4-1)aspectively fixed on a laminamedialis (83-
1) and a laminalateralis (83-2) of the processasygbideus (83).

7. The lateral pharyngeal wall tractor accordingleom 1, characterized in that the bone
fixing mechanism (11) of the bone fixer (1) compss® connecting hook (11-5) which can be

hung on the hamulus pterygoideus (82) or the psusegterygoideus (83).

8. The lateral pharyngeal wall tractor accordingclaim 1, characterized in that the
traction mechanism (2) comprises a thread (20) wisianade of a material capable of being

implanted in a human body for a long time.

9. The lateral pharyngeal wall tractor accordingctaim 8, characterized in that the

thread (20) is a thread with elasticity.

10. The lateral pharyngeal wall tractor accordiagchkaim 1, characterized in that the
traction mechanism (2) comprises an elasticity ggoe (21) which can generate elastic

traction force.
11. The lateral pharyngeal wall tractor accordiogliaim 10, characterized in that the
elasticity generator (21) comprises a spring mesha21-1).

12. The lateral pharyngeal wall tractor accordioglaim 10, characterized in that the
elasticity generator (21) comprises the spring raadm (21-1), a shell (21-2) and a slider
(21-3) capable of being connected to the thread (20); and the spring mechanism (21-1) and
the slider (21-3) are movably installed in the bk(l1-2).

13. The lateral pharyngeal wall tractor accordiagtaim 10, characterized in that the

traction mechanism (2) comprises at least one elasticity generator (21); the elasticity
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generators (21) are arranged at both ends of #midn mechanism (2), or the elasticity

generator (21) is arranged in the middle of thetiba mechanism (2).

14. The lateral pharyngeal wall tractor accordiagckaim 1, characterized in that the
elastic traction force of the traction mechanismig2greater than the collapse force of the
lateral pharyngeal wall which is produced by nagapressure during inspiration, but is less
than the contraction force which is produced by nigscle of the lateral pharyngeal wall

during deglutition.

15. The lateral pharyngeal wall tractor accordiagckaim 1, characterized in that the
lateral pharyngeal wall fixing mechanism (31) oé tlateral pharyngeal wall fixer (3) is a
binding thread (31-1),a binding strap (31-2),arfixihook (31-3),a tissue clip (31-4) or a
curved fixing plate (31-5) which can be tied orefikon the submucous tissue of the lateral

pharyngeal wall.

16. The lateral pharyngeal wall tractor accordioglaim 15, characterized in that the

curved fixing plate (31-5) is a C-shaped or U-shiaperved fixing plate.

17. The lateral pharyngeal wall tractor accordioglaim 15, characterized in that the
curved fixing plate (31-5) is a curved fixing plateth a combined structure, the curved
fixing plate (31-5) with the combined structure qmises a reinforcing rib (31-5-1) and a
film (31-5-2), and the film (31-5-2) is attachedth@ reinforcing rib (31-5-1).

18. The lateral pharyngeal wall tractor accordiogtaim 17, characterized in that the
reinforcing rib (31-5-1) or the film (31-5-2) cam elastically deformed under the action of
external force, and can be restored or nearly mredtto the original shape after the external

force is removed.

19. The lateral pharyngeal wall tractor accordiagtaim 15, characterized in that the
curved fixing plate (31-5) adopts a helical C-slthparved plate which is made of a single

wire by winding.

20. An implantation method for a bone nail typestat pharyngeal wall tractor of the

present invention, characterized in that:
the implantation method includes:

step 1: under local anaethesia or general anaatheesnouth gag is put in, a vertical
mucosal incision is made in the surface of a hamplerygoideus (82), an upper processus

alveolaris (81) and the hamulus pterygoideus (82)saparated and exposed, a right-angled
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drill is used to drill a bone hole (81-1) matchedhwa bone nail (11-1) in the processus
alveolaris (81) of the third molar of the upperesaf the oral cavity, and the bone nail (11-1)
is fitted in and fixed;

step 2: an arc-shaped incision which is about 13amg is made along the upper end of
a palatoglossal arch, an M. palatopharyngeus (8gmrated and exposed, or after routine

UPPP, the M. palatopharyngeus (7) is exposed;

step 3: a special tool is used to put in the lateharyngeal wall tractor (9) along the
vertical mucosal incision of the surface of the bam pterygoideus (82), a lateral pharyngeal
wall fixing mechanism (31) of a lateral pharyngealll fixer (3) is fixed on a submucous
tissue of a lateral pharyngeal wall, such as th@alatopharyngeus (7), by a method of claim
15, and then after being connected to a connectiaghanism (12) of a bone fixer (1), a
traction mechanism (2) is connected to the bonke(h&il) of a bone fixing mechanism (11);

and

step 4: the tightness of the traction mechanismg3djusted, the incision is sutured,

and a surgery is performed on the opposite sidesirsame way.

21. An implantation method for a bone claw typedak pharyngeal wall tractor of the

present invention, characterized in that:
the implantation method including:

step 1: under local anaethesia or general anaathe@snouth gag is put in, a vertical
mucosal incision is made in the surface of a hamuterygoideus (82), the hamulus
pterygoideus (82) or a processus pterygoideusig8&@parated and exposed, and grip hooks
(11-2-1) of a bone claw (11-2) of a bone fixing Mmagcism (11) of a bone fixer (1) grip the
hamulus pterygoideus (82) or the processus pterygoideus (83);

step 2: an arc-shaped incision which is about 13amg is made along the upper end of
a palatoglossal arch, an M. palatopharyngeus (8gjmrated and exposed, or after routine

UPPP, the M. palatopharyngeus (7) is exposed;

step 3: a special tool is used to put in the lateharyngeal wall tractor (9) along the
vertical mucosal incision of the surface of the bl pterygoideus, a lateral pharyngeal
wall fixing mechanism (31) of a lateral pharyngealll fixer (3) is fixed on a submucous

tissue of a lateral pharyngeal wall, such as th@dfatopharyngeus (7), by a method of claim
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15, and after being connected to a connecting rmesima(12) of a bone fixer (1), a traction

mechanism (2) is connected to the bone claw2(idf-the bone fixing mechanism (11); and

step 4. the tightness of the traction mechanismig(2)djusted, the incision is sutured,

and a surgery is performed on the opposite sidesirsame way.

22. An implantation method for a connecting ringeytateral pharyngeal wall tractor of

the present invention, characterized in that:
the implantation method includes:

step 1: under local anaethesia or general anaathesnouth gag is put in, a vertical
mucosal incision is made in the surface of a hamplierygoideus (82), and the hamulus

pterygoideus (82) is separated and exposed;

step 2: an arc-shaped incision which is about 13amg is made along the upper end of
a palatoglossal arch, an M. palatopharyngeus (8gjmrated and exposed, or after routine

UPPP, the M. palatopharyngeus (7) is exposed;

step 3: a special tool is used to put in the lateharyngeal wall tractor (9) along the
vertical mucosal incision of the surface of the bam pterygoideus (82), a lateral pharyngeal
wall fixing mechanism (31) of a lateral pharyngealll fixer (3) is fixed on a submucous
tissue of a lateral pharyngeal wall, such as th@alatopharyngeus (7), by a method of claim
15, a traction mechanism (2) is connected to aecimmy mechanism (12) of a bone fixer (1),
and a connecting ring (11-3) of the bone fixeriglput on the hamulus pteyyideus (82);

and

step 4: the tightness of the traction mechanismg3djusted, the incision is sutured,

and a surgery is performed on the opposite sidesrsame way.

23. An implantation method for a support type latgsharyngeal wall tractor of the

present invention, characterized in that:
the implantation method includes:

step 1: under local anaethesia or general anaatheesnouth gag is put in, a vertical
mucosal incision is made in the surface of a hamulterygoideus (82), a processus
pterygoideus (83) is separated and exposed, anthtwogh holes are respectively made in a

laminamedialis (83-1) and a laminalateralis 334 the processus pterygoideus (83);
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step 2: an arc-shaped incision which is about 13amg is made along the upper end of
a palatoglossal arch, an M. palatopharyngeus (8gjmrated and exposed, or after routine

UPPP, the M. palatopharyngeus (7) is exposed;

step 3: a special tool is used to put in the lateharyngeal wall tractor (9) along the
vertical mucosal incision of the surface of the bam pterygoideus (82), a lateral pharyngeal
wall fixing mechanism (31) of a lateral pharyngealll fixer (3) is fixed on a submucous
tissue of a lateral pharyngeal wall, such as th@alatopharyngeus (7), by a method of claim
15, a traction mechanism (2) is connected to aecimy mechanism (12) of a bone fixer (1),
and supporting legs (11-4-1) of a support (11-4thefbone fixer (1) are respectively inserted
into the through holes of the laminamedialis (83ak)d laminalateralis (83-2) of the

processus pterygoideus (83); and

step 4: the tightness of the traction mechanismg3djusted, the incision is sutured,

and a surgery is performed on the opposite sideeirsame way.

24. An implantation method for a connecting hogtetyateral pharyngeal wall tractor of

the present invention, characterized in that:
the implantation method includes:

step 1: under local anaethesia or general anaathesnouth gag is put in, a vertical
mucosal incision is made in the surface of a hamuterygoideus (82), the hamulus
pterygoideus (82) and a processus pterygoideus &83)separated and exposed, and a
through hole is made in a laminamedialis (83-1a daminalateralis (83-2) of the processus

pterygoideus (83);

step 2: an arc-shaped incision which is about 13amg is made along the upper end of
a palatoglossal arch, an M. palatopharyngeus (8gjmrated and exposed, or after routine
UPPP, the M. patopharyngeus (7) is exposed;

step 3: a special tool is used to put in the lateharyngeal wall tractor (9) along the
vertical mucosal incision of the surface of the bam pterygoideus (82), a lateral pharyngeal
wall fixing mechanism (31) of a lateral pharyngealll fixer (3) is fixed on a submucous
tissue of a lateral pharyngeal wall, such as th@dfatopharyngeus (7), by a method of claim
15, a traction mechanism (2) is connected to a@ecimy mechanism (12) of a bone fixer (1),
and a connecting hook (11-5) of the bone fixerigl)ung on the hamulus pterygoideus (82),
or passes through and is fixed in the through haiethe laminamedialis (83-1) or

laminalateralis (83) of the processus pterygoideus (83); and
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step 4. the tightness of the traction mechanismig(2)djusted, the incision is sutured,

and a surgery is performed on the opposite sidesirsame way.
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