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LATERAL PHARYNGEAL WALL TRACTOR AND 

IMPLANTATION METHOD 

TECHNICAL FIELD 

[0001] The present invention relates to a tractor for being implanted in the oral cavity 

of a human body to outwardly pull a submucous tissue of a lateral pharyngeal wall and an 

implantation method, and in particular to a lateral pharyngeal wall tractor for treating the 

adult obstructive sleep apnea/hypopnea syndrome (hereinafter referred to as OSA) and an 

implantation method. 

BACKGROUND 

[0002] The adult obstructive sleep apnea/hypopnea syndrome is a sleep-disordered 

breathing disease with snoring and apnea as clinical characteristics which are caused by the 

collapse-caused obstruction of the upper airway during sleep. The main harm of OSA is the 

frequent occurrence of sleep apnea and hypopnea, which leads to the long-term decrease of 

blood oxygen saturation during sleep, thus causing a series of pathological changes of the 

human body, so the OSA has become a source disease of a variety of systemic diseases 

(diabetes, high blood pressure, coronary heart disease, cerebrovascular accident, etc.). 

According to statistics, the prevalence of OSA is up to 2% to 4% of the population at present, 

the incidence of OSA among middle-aged people is extremely high, and health and life 

quality are severely affected. Therefore, the international health organization has classified 

OSA as a major disease harming the health and life quality of the human being. 

[0003] As for the pathogenesis of OSA, it's generally believed that the main cause is 

the collapse-caused obstruction of soft tissues due to the relaxation of the pharyngeal muscles 

maintaining the patency of the upper airway during sleep, and the obstructed plane includes 

the nasal part, the palatopharyngeal part and the glossopharyngeal part. Methods for treating 

OSA are carried out around relieving or exploiting these obstructed parts. 

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

achieved by nasal endoscopic surgery. 

[0005] For the obstruction of the palatopharyngeal part caused by soft palate 

retropulsion, palatopharyngoplasty can be adopted. Uvulopalatopharyngoplasty has made a 
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great contribution to the improvement of OSA patients' symptoms and after recover. Although 

surgical treatment means benefit innumerable patients, from the aspect of long-term effects, 

the excessive resection of mucous membrane and soft palate tissue structures will injure 

functional muscles, causing complications, such as nasal regurgitation during deglutition, 

open rhinolalia and nasopharyngeal stenosis and atresia. 

[0006] For the obstruction of the glossopharyngeal part caused by tongue 

retropulsion, surgical methods, such as tongue volume reduction surgery, tongue 

advancement surgery, electrical tongue muscle stimulation surgery and tongue root traction, 

can be adopted for treatment. These surgical methods have respective advantages and 

disadvantages, and have certain treatment effects in relieving the obstruction of the 

glossopharyngeal part caused by tongue retropulsion. 

[0007] In the pathogenesis of OSA, besides obstruction caused by soft palate 

retropulsion or tongue root retropulsion, negative pressure produced by inspiration during 

breathing can cause the collapse of the lateral pharyngeal wall, forming obstruction. Such 

obstruction caused by the collapse of the lateral pharyngeal wall has drawn more and more 

attention. Existing treatment methods are various lateral pharyngeal wall plasties, which 

mainly outwardly draw the muscles of the lateral pharyngeal wall, such as the M. 

palatopharyngeus, by surgical methods to achieve the purpose of enlarging the transverse 

diameter of the pharyngeal cavity to prevent airway obstruction. However, in the prior art, 

effective implantable medical instruments which can treat OSA caused by the collapse-caused 

obstruction of the lateral pharyngeal wall do not exist yet. Therefore, a novel implantable 

instrument needs to be provided to treat OSA caused by the collapse-caused obstruction of 

the lateral pharyngeal wall. 

SUMMARY 

[0008] The core of the present invention is as follows: an implantable medical 

instrument - a lateral pharyngeal wall tractor (9) - is designed, a bone fixer (1) of the lateral 

pharyngeal wall tractor (9),which takes a processus alveolaris (81),a hamulus pterygoideus 

(82) or a processus pterygoideus (83) as a force-bearing supporting point, fixes a lateral 

pharyngeal wall fixer (3) on an M. palatopharyngeus (7) or other submucous tissues of a 

lateral pharyngeal wall, an elastic traction mechanism (2) is adopted for traction, one end of 

the traction mechanism (2) is connected to the bone fixer (1), the other end is connected to 

the lateral pharyngeal wall fixer (3), and as a result, the submucous tissue of the lateral 



002388-5023-WO 

 3  

pharyngeal wall, such as the M. palatopharyngeus (7), is outwardly drawn. The elastic 

traction force produced by the traction mechanism (2) is greater than the collapse force of the 

lateral pharyngeal wall which is produced by negative pressure during inspiration, but is less 

than the contraction force which is produced by the muscle of the lateral pharyngeal wall 

during deglutition. Thus, obstruction which is caused by the collapse of the lateral pharyngeal 

wall as the result of negative pressure produced by inspiration 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 deglutition function well. The specific technical 

solution is as follows: 

[0009] The lateral pharyngeal wall tractor is characterized in that: 

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

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

[0011] B, the bone fixer (1) is provided with a bone fixing mechanism (11) capable of 

being fixed on the processus alveolaris (81),the hamulus pterygoideus (82) or the processus 

pterygoideus (83) and a thread fixing mechanism (12) capable of fixing a traction thread; and 

the bone fixing mechanism (11) and the thread fixing mechanism (12) are connected together; 

[0012] C, the traction mechanism (2) is a thread, a linear mechanism or a flat 

mechanism which is made of a material capable of being implanted in the human body for a 

long time; and 

[0013] D, the lateral pharyngeal wall fixer (3) comprises a lateral pharyngeal wall 

fixing mechanism (31) capable of being fixed on the lateral pharyngeal wall and a connecting 

mechanism (32) capable of being connected to the traction mechanism (2), and the lateral 

pharyngeal wall fixing mechanism (31) and the connecting mechanism (32) are connected 

together; and 

[0014] E, the bone fixing mechanism (11) of the bone fixer (1) is fixed on the 

processus alveolaris (81), hamulus pterygoideus (82) or processus 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. palatopharyngeus (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 pharyngeal wall 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 together through the traction mechanism (2). 

[0015] Further, the bone fixing mechanism (11) of the bone fixer (1) comprises a 

bone nail (11-1). 

[0016] The bone nail (11-1) is a threaded bone nail which is made of a material 

capable of being implanted in the human body for a long time. The threaded design can better 

ensure that the bone nail (11-1) cannot easily get loose when implanted into a bone structure, 

such as the processus alveolaris (81), consequently, installation is steadier, and it's safer in the 

process of long-term use. 

[0017] The bone fixing mechanism (11) of the bone fixer (1) comprises a bone claw 

(11-2) which can be fixed on the hamulus pterygoideus (82) or the processus pterygoideus 

(83), and the bone claw (11-2) is provided with grip hooks (11-2-1). Since the design of the 

bone claw (11-2) is adopted, the installation process is convenient, that is, the lateral 

pharyngeal wall tractor only needs to clip a laminamedialis (83-1) or a laminalateralis (83-2) 

of the processus pterygoideus (83). 

[0018] The bone fixing mechanism (11) of the bone fixer (1) comprises a connecting 

ring (11-3) which can be put on the hamulus pterygoideus (82), and the connecting ring (11-

3) is provided with a through hole (11-3-1) through which the hamulus pterygoideus (82) can 

pass. Since the design of the connecting ring (11-3) is adopted, during installation, the 

connecting ring (11-3) only needs to be hung on the hamulus pterygoideus (82) through the 

through hole (11-3-1). 

[0019] The bone fixing mechanism (11) of the bone fixer (1) comprises a support (11-

4) which can be embedded in the processus pterygoideus (83), the support (11-4) is provided 

with supporting legs (11-4-1), and the supporting legs (11-4-1) are respectively fixed on the 

laminamedialis (83-1) and the laminalateralis (83-2) of the processus pterygoideus (83). 

[0020] The bone fixing mechanism (11) of the bone fixer (1) comprises a connecting 

hook (11-5) which can be hung on the hamulus pterygoideus (82) or the processus 

pterygoideus (83). 

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

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

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

generate elastic traction force. 

[0024] The elasticity generator (21) comprises a spring mechanism (21-1). The spring 

mechanism (21-1) of the elasticity generator (21) can has a variety of different specific 

designs, which will not be introduced herein one by one. 

[0025] The elasticity generator (21) comprises the spring mechanism (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 shell (21-2). 

[0026] The traction mechanism (2) comprises at least one elasticity generator (21); 

the elasticity generators (21) are arranged at both ends of the traction mechanism (2), or the 

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

[0027] The elastic traction force produced by the traction mechanism (2) is greater 

than the collapse force of the lateral pharyngeal wall which is produced by negative pressure 

during inspiration, but is less than the contraction force which is produced by the muscle of 

the lateral pharyngeal wall during deglutition. Normally, the elastic traction force of the 

traction mechanism (2) is greater than 10gf and less than 300gf. The preferred value of the 

elastic traction force of the traction mechanism (2) is between 10gf and 80gf. 

[0028] Further, the lateral pharyngeal wall fixing mechanism (31) of the lateral 

pharyngeal wall fixer (3) is a binding thread (31-1),a binding strap (31-2), a fixing hook (31-

3),a tissue clip (31-4) or a curved fixing plate (31-5) 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-shaped curved plate. Of course, the 

curved plate (31-5) can also be designed into curved plates with other shapes, such as a 

conical curved plate with an opening, and without departing from the protection scope of the 

present invention, those skilled in the art also can 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 a combined structure, the curved 

plate (31-5) with the combined structure comprises a reinforcing rib (31-5-1) and a film (31-

5-2), and the film (31-5-2) is attached to the reinforcing rib (31-5-1). 

[0031] The reinforcing rib (31-5-1) or the film (31-5-2) can be elastically deformed 

under the action of external force, and can be restored or nearly restored to the original shape 

after the external force is removed. 

[0032] The curved fixing plate (31-5) adopts a single wire-wound helical C-shaped 

curved plate. Specially, a titanium-nickel shape-memory alloy wire can be adopted to produce 

the curved fixing plate (31-5). Other medical elastic materials can also be adopted for 

production. 

[0033] The lateral pharyngeal wall tractor (9) comprises a bone fixer (1), a traction 

mechanism (2) and a lateral pharyngeal wall fixer (3). The lateral pharyngeal wall fixer (3) is 

fixed on the M. palatopharyngeus (7) or other submucous tissues of the lateral pharyngeal 

wall. With the bone fixer (1) fixed on the processus alveolaris (81),the hamulus pterygoideus 

(82) or the processus pterygoideus (83) as a supporting point, one end of the traction 

mechanism (2) is connected to the bone fixer (1), the other end is connected to the lateral 

pharyngeal wall fixer (3), and as a result, the submucous tissue of the lateral pharyngeal wall 

is pulled outward. The elastic traction force produced by the traction mechanism (2) is greater 

than the collapse force of the lateral pharyngeal wall which is produced by negative pressure 

during inspiration, but is less than the contraction force which is produced by the muscle of 

the lateral pharyngeal wall during deglutition. Thus, obstruction which is caused by the 

collapse of the lateral pharyngeal wall as the result of negative pressure produced by 

inspiration can be presented, achieving the purpose of treating OSA; and meanwhile, 

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

deglutition function well. 

[0034] IMPLANTATION METHOD OF THE PRESENT INVENTION: 

[0035] According to the different structures of specific products, an implantation 

method of the lateral pharyngeal wall tractor (9) of the present invention can be divided into 

five types: an implantation method for a bone nail type lateral pharyngeal wall tractor, an 

implantation method for a bone claw type lateral pharyngeal wall tractor, an implantation 

method for a connecting ring type lateral pharyngeal wall tractor, an implantation method for 
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a support type lateral pharyngeal wall tractor and an implantation method for a connecting 

hook type lateral pharyngeal wall tractor. 

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

pharyngeal wall tractor of the present invention: 

[0037] Step 1: Under local anaethesia or general anaethesia, a mouth gag is put in, a 

vertical mucosal incision is made in the surface of a hamulus pterygoideus (82), an upper 

processus alveolaris (81) and the hamulus pterygoideus (82) are separated and exposed, a 

right-angled drill is used to drill a bone hole (81-1) matched with a bone nail (11-1) in the 

upper processus alveolaris (81) of the third molar, and the bone nail (11-1) is fitted in and 

fixed. If the bone nail (11-1) is a self-tapping screw type bone nail, the bone nail (11-1) can 

be directly fixed in the upper processus alveolaris (81) without needing to use the right-

angled drill to make the bone hole (81-1) in the upper processus alveolaris (81) of the third 

molar. 

[0038] Step 2: An arc-shaped incision which is about 15mm long is made along the 

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

after routine UPPP, the M. palatopharyngeus (7) is exposed. 

[0039] Step 3: A special tool is used to put in the lateral pharyngeal wall tractor (9) 

along the vertical mucosal incision of the surface of the hamulus pterygoideus (82), a lateral 

pharyngeal wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on a 

submucous tissue of a lateral pharyngeal wall, such as the M. palatopharyngeus (7), by a 

method of claim 15, and then after being connected to a connecting mechanism (12) of a 

bone fixer (1), a traction mechanism (2) is connected to the bone nail (11-1) of a bone fixing 

mechanism (11). 

[0040] Step 4: The tightness of the traction mechanism (2) is adjusted, the incision is 

sutured, and a surgery is performed on the opposite side in the same way. 

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

pharyngeal wall tractor of the present invention: 

[0042] Step 1: Under local anaethesia or general anaethesia, a mouth gag is put in, a 

vertical mucosal incision is made in the surface of a hamulus pterygoideus (82), the hamulus 

pterygoideus (82) or a processus pterygoideus (83) is separated and exposed, and grip hooks 
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(11-2-1) of a bone claw (11-2) of a bone fixing mechanism (11) of a bone fixer (1) grip the 

hamulus pterygoideus (82) or the processus pterygoideus (83). 

[0043] Step 2: An arc-shaped incision which is about 15mm long is made along the 

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

after routine UPPP, the M. palatopharyngeus (7) is exposed. 

[0044] Step 3: A special tool is used to put in the lateral pharyngeal wall tractor (9) 

along the vertical mucosal incision of the surface of the hamulus pterygoideus, a lateral 

pharyngeal wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on a 

submucous tissue of a lateral pharyngeal wall, such as the M. palatopharyngeus (7), by a 

method of claim 15, and after being connected to a connecting mechanism (12) of a bone 

fixer (1), a traction mechanism (2) is connected to the bone claw (11-2) of the bone fixing 

mechanism (11). 

[0045] Step 4: The tightness of the traction mechanism (2) is adjusted, the incision is 

sutured, and a surgery is performed on the opposite side in the same way. 

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

lateral pharyngeal wall tractor of the present invention: 

[0047] Step 1: Under local anaethesia or general anaethesia, a mouth gag is put in, a 

vertical mucosal incision is made in the surface of a hamulus pterygoideus (82), and the 

hamulus pterygoideus (82) is separated and exposed. 

[0048] Step 2: An arc-shaped incision which is about 15mm long is made along the 

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

after routine UPPP, the M. palatopharyngeus (7) is exposed. 

[0049] Step 3: A special tool is used to put in the lateral pharyngeal wall tractor (9) 

along the vertical mucosal incision of the surface of the hamulus pterygoideus, a lateral 

pharyngeal wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on a 

submucous tissue of a lateral pharyngeal wall, such as the M. palatopharyngeus (7), by a 

method of claim 15, a traction mechanism (2) is connected to a connecting mechanism (12) 

of a bone fixer (1), and a connecting ring (11-3) of the bone fixer (1) is put on the hamulus 

pterygoideus (82). 
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[0050] Step 4: The tightness of the traction mechanism (2) is adjusted, the incision is 

sutured, and a surgery is performed on the opposite side in the same way. 

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

pharyngeal wall tractor of the present invention: 

[0052] Step 1: Under local anaethesia or general anaethesia, a mouth gag is put in, a 

vertical mucosal incision is made in the surface of a hamulus pterygoideus (82), a processus 

pterygoideus (83) is separated and exposed, and two through holes are respectively made in a 

laminamedialis (83-1) and a laminalateralis (83-2) of the processus pterygoideus (83). 

[0053] Step 2: An arc-shaped incision which is about 15mm long is made along the 

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

after routine UPPP, the M. palatopharyngeus (7) is exposed. 

[0054] Step 3: A special tool is used to put in the lateral pharyngeal wall tractor (9) 

along the vertical mucosal incision of the surface of the hamulus pterygoideus (82), a lateral 

pharyngeal wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on a 

submucous tissue of a lateral pharyngeal wall, such as the M. palatopharyngeus (7), by a 

method of claim 15, a traction mechanism (2) is connected to a connecting mechanism (12) 

of a bone fixer (1), and supporting legs (11-4-1) of a support (11-4) of the bone fixer (1) are 

respectively inserted into the through holes of the laminamedialis (83-1) and laminalateralis 

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

[0055] Step 4: The tightness of the traction mechanism (2) is adjusted, the incision is 

sutured, and a surgery is performed on the opposite side in the same way. 

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

lateral pharyngeal wall tractor of the present invention: 

[0057] Step 1: Under local anaethesia or general anaethesia, a mouth gag is put in, a 

vertical mucosal incision is made in the surface of a hamulus pterygoideus (82), the hamulus 

pterygoideus (82) and a processus pterygoideus (83) are separated and exposed, and a 

through hole is made in a laminamedialis (83-1) or a laminalateralis (83-2) of the processus 

pterygoideus (83). 
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[0058] Step 2: An arc-shaped incision which is about 15mm long is made along the 

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

after routine UPPP, the M. palatopharyngeus (7) is exposed. 

[0059] Step 3: A special tool is used to put in the lateral pharyngeal wall tractor (9) 

along the vertical mucosal incision of the surface of the hamulus pterygoideus (82), a lateral 

pharyngeal wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on a 

submucous tissue of a lateral pharyngeal wall, such as the M. palatopharyngeus (7), by a 

method of claim 15, a traction mechanism (2) is connected to a connecting mechanism (12) 

of a bone fixer (1), and a connecting hook (11-5) of the bone fixer (1) is hung on the hamulus 

pterygoideus (82), or passes through and is fixed in the through hole of the laminamedialis 

(83-1) or laminalateralis (83-2) of the processus pterygoideus (83). 

[0060] Step 4: The tightness of the traction mechanism (2) is adjusted, the incision is 

sutured, and a surgery is performed on the opposite side in the same way. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0061] FIG. 1 is a structural schematic diagram of a bone nail type 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. 1. 

[0064] FIG. 2 is a structural schematic diagram of the bone nail type lateral 

pharyngeal wall tractor with an elasticity generator in the present invention.  

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

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

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

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

wall tractor in the present invention. 

[0069] FIG. 3-1 is a section view of FIG. 3. 
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[0070] FIG. 3-2 is an operating principle diagram of FIG. 3. 

[0071] FIG. 4 is a structural schematic diagram of a connecting 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 FIG. 4. 

[0074] FIG. 5 is a structural schematic diagram of a connecting 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 FIG. 5. 

[0077] FIG. 6 is a structural schematic diagram of a bone claw 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 FIG. 6. 

[0080] FIG. 7 is a structural schematic diagram of a binding thread type lateral 

pharyngeal wall tractor in the present invention. 

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

pharyngeal wall tractor in the present invention. 

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

pharyngeal wall tractor in the present invention. 

[0083] FIG. 10 is a structural schematic diagram of a combined-structure curved plate 

type lateral pharyngeal wall tractor in the present invention.  

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

plate type lateral pharyngeal wall fixing mechanism in the 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 lateral pharyngeal wall tractor 

comprising a spring mechanism in the present invention. 

[0087] FIG. 12 is a structural schematic diagram of a lateral pharyngeal wall tractor 

comprising a traction mechanism with a linear structure in the present invention. 

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

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

[0089] FIG. 14 is a structural schematic diagram of an elastic material-made tissue 

clip type lateral pharyngeal wall tractor in the present invention. 

[0090] FIG. 14-1 is a structural schematic diagram of an open tissue clip in FIG. 14. 

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

made tissue clip type lateral pharyngeal wall tractor in the present invention. 

[0092] FIG. 15-1 is a structural schematic diagram of an open tissue clip in FIG. 15. 

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

shaped curved plate type lateral pharyngeal wall tractor in the present invention. 

[0094] The meanings of the serial numbers in the above drawings are as follows: 

[0095] 1 is a bone fixer, 2 is a traction mechanism, and 3 is a lateral 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 pterygoideus, 83 is a processus pterygoideus, 83-1 is 

a laminamedialis of the processus pterygoideus, 83-2 is a laminalateralis of the processus 

pterygoideus, 83-1-1 is a through hole in the laminamedialis, 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 connecting mechanism for 

connection with the traction mechanism on the bone fixer. 

[0097] 11-1 is a bone nail, 11-2 is a bone claw, 11-3 is a connecting ring, 11-4 is a 

support, and 11-5 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 positioning plate of the connecting mechanism, and 

12-3 is a connecting hook on the connecting mechanism at the tail of the bone claw;  
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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 21-3 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, 31-4 is a tissue 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 mechanism of the lateral pharyngeal wall fixer. 

[0102] 31-4-1 is a left arm of the tissue clip, 31-4-2 is a right arm of the tissue clip, 

31-4-3 is occludable teeth on the left arm and the right arm, 31-4-4 is a through hole for 

connection with the maxilla traction mechanism in the tissue clip, and 31-4-5 is handles of 

the tissue clip; 31-5-1 is a reinforcing rib on the curved fixing plate, and 31-5-2 is a film on 

the curved fixing plate. 

DESCRIPTION OF EMBODIMENTS 

[0103] Embodiment 1: a bone nail type lateral pharyngeal wall tractor in the present 

invention 

[0104] Referring to FIG. 1 and FIG. 1-2, the lateral pharyngeal wall tractor (9) in the 

present embodiment comprises a bone fixer (1), a traction mechanism (2) and a lateral 

pharyngeal wall fixer (3); 

[0105] The bone fixer (1) is provided with a bone fixing mechanism (11) capable of 

being fixed on a processus alveolaris (81) and a thread connecting 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 embodiment, a detachable threaded connection 

method is adopted between the bone fixing mechanism (11) and the connecting mechanism 

(12). 
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[0106] In the present embodiment, the bone fixing mechanism (11) is a threaded bone 

nail (11-1) which is made of titanium alloy capable of being implanted in the human body for 

a long time. The threaded design can better ensure that the bone nail (11-1) cannot easily get 

loose when implanted into the processus alveolaris (81), consequently, installation is steadier, 

and it's safer in the process of long-term use. The end of the connecting mechanism (12) of 

the bone fixer (1) is provided with a through hole (12-1), and the size of the through hole (12-

1) is matched with the size of the traction mechanism (2). 

[0107] The traction mechanism (2) is a thread (20) with elasticity which can be 

implanted in the human body for a long time. Both ends of the thread (20) are provided with 

connecting bosses (22) which can be connected to the connecting mechanism (12) of the bone 

fixer (1) and a connecting mechanism (32) of the lateral pharyngeal wall fixer (3). The 

connecting bosses (22) can be formed by the method of tying the thread or riveting 

connectors at the ends of the thread. Only two production methods for the connecting bosses 

(22) are introduced herein, and without departing from the protection scope of the present 

invention, those skilled in the art also can design other effective production methods, which 

are not introduced herein one by one. 

[0108] The lateral pharyngeal wall fixer (3) comprises a lateral pharyngeal wall fixing 

mechanism (31) capable of being fixed on an M. palatopharyngeus (7) and the connecting 

mechanism (32) capable of fixing the traction mechanism (2), and the lateral pharyngeal wall 

fixing mechanism (31) and the connecting mechanism (32) are connected together. 

[0109] The lateral pharyngeal wall fixing mechanism (31) of the lateral pharyngeal 

wall fixer (3) is a C-shaped curved plate (31-5) which can be fixed on the M. 

palatopharyngeus (7). The C-shaped curved plate can be conveniently mounted on the M. 

palatopharyngeus (7), and also has a large contact area with the M. palatopharyngeus (7), and 

the cutting of the M. palatopharyngeus can be avoided. 

[0110] The bottom of the connecting mechanism (32) of the lateral pharyngeal wall 

fixer (3) is provided with a through hole (32-1), and the size of the through hole (32-1) is 

matched with the size of the thread (20) of the traction mechanism (2). The C-shaped curved 

plate (31-5) of the lateral pharyngeal wall fixing mechanism (31) and the connecting 

mechanism (32) are connected together through a pin (33). 
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[0111] During product assembly, the C-shaped curved plate (31-5) is connected to the 

connecting mechanism (32) through the pin (33), one end of the thread (20) then passes 

through the through hole (32-1) of the bottom of the connecting mechanism (32) of the lateral 

pharyngeal wall fixer (3), and is then tied or connected with one connector by riveting, so that 

one connecting boss (22) is formed. After passing through the through hole (12-1) of the end 

of the connecting mechanism (12) of the bone fixer (1), the other end of the thread (20) is tied 

or connected with the other connector by riveting, so that the other connecting boss (22) is 

formed. Finally, the bone fixing mechanism (11) of the bone fixer (1) and the thread 

connecting mechanism (12) are connected together by threads. 

[0112] Referring to FIG. 1-2, the implantation method of the present embodiment is 

as follows: 

[0113] Step 1: Under general anaethesia, a mouth gag is put in, a vertical mucosal 

incision is made in the surface of a hamulus pterygoideus (82), an upper processus alveolaris 

(81) and the hamulus pterygoideus (82) are separated and exposed, a right-angled drill is used 

to drill a bone hole (81-1) matched with a bone nail (11-1) in the upper processus alveolaris 

(81) of the third molar, and the threaded bone nail (11-1) is screwed into the bone hole (81-1). 

If the bone nail (11-1) is a self-tapping screw design, the bone nail (11-1) can be directly 

installed in the upper processus alveolaris (81) without needing to use the right-angled drill to 

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

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

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

[0115] Step 3: A lateral pharyngeal wall tractor (9) is put in along the vertical mucosal 

incision of the surface of the hamulus pterygoideus (82), a fixing hook (31-3) of a lateral 

pharyngeal wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on the 

M. palatopharyngeus (7), and then after being connected to a connecting mechanism (12) of a 

bone fixer (1), a traction mechanism (2) is connected to the bone nail (11-1) of a bone fixing 

mechanism (11). 

[0116] Step 4: The tightness of the traction mechanism (2) is adjusted, the incision is 

sutured, and a surgery is performed on the opposite side in the same way. 
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[0117] The elastic traction force of the traction mechanism (2) is greater than the 

collapse force of the lateral pharyngeal wall which is produced by negative pressure during 

inspiration, but is less than the contraction force of the muscle of the lateral pharyngeal wall 

during deglutition. Normally, the elastic traction force of the traction mechanism (2) is greater 

than 10gf and less than 300gf. The preferred value of the elastic traction force of the traction 

mechanism (2) is between 10gf and 80gf. 

[0118] After the lateral pharyngeal wall tractor (9) of the present invention is 

implanted into a patient, after negative pressure causes the collapse of the lateral pharyngeal 

wall during inspiration, since the traction mechanism (2) produces elastic traction force 

greater than collapse force, the elastic traction force produced by the traction mechanism (2) 

can outwardly draw the muscle of the lateral pharyngeal wall, such as the M. 

palatopharyngeus (7). Since the elastic traction force of the traction mechanism (2) is less 

than the contraction force of the muscle of the lateral pharyngeal wall at the same time during 

deglutition, when being worn, the lateral pharyngeal wall tractor (9) can decrease affection on 

the deglutition function as much as possible, keeping the deglutition function well. 

Implanting the lateral pharyngeal wall tractor (9) of the present invention not only can 

prevent obstruction which is caused by the collapse of the lateral pharyngeal wall as the result 

of negative pressure produced by inspiration, achieving the purpose of treating OSA, but also 

can keep the deglutition function well. 

[0119] Embodiment 2: a bone nail type lateral pharyngeal wall tractor with an 

elasticity generator in the present invention 

[0120] Referring to FIG. 2 to FIG. 3, the difference between the present embodiment 

and embodiment 1 is that in the present embodiment, a traction mechanism (2) comprises the 

elasticity generator (21) which can generate elastic traction force. Since the traction 

mechanism (2) is provided with the elasticity generator (21), when the traction mechanism 

(2) receives the action of great external force, the elasticity generator (21) can produce a 

cushioning effect, so that the traction mechanism (2) cannot correspondingly produce 

excessive traction force due to the action of the great external force to cause the discomfort of 

a patient and affect deglutition. 

[0121] The elasticity generator (21) comprises a spring mechanism (21-1), a shell 

(21-2) and a slider (21-3). The spring mechanism (21-1) and the slider (21-3) are movably 
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installed in the shell (21-2), and the traction mechanism (2) can be fixed on the slider (21-3). 

In the present embodiment, because the shell (21-2) of the elasticity generator (21) is arc-

shaped, after being fixed in a processus alveolaris (81), a bone nail (11-1) can conveniently 

pass through the space between a laminamedialis (83-1) and a laminalateralis (83-2) of a 

processus pterygoideus (83) to guide a thread (20) of the traction mechanism (2) to a lateral 

pharyngeal wall, effectively preventing the bone tissues of the laminamedialis (83-1) and 

laminalateralis (83-2) of the processus pterygoideus (83) from cutting off the thread (20). As 

a tissue of the lateral pharyngeal wall, such as an M. palatopharyngeus (7), moves, a C-

shaped curved plate (31-5) fixed on the M. palatopharyngeus (7) also moves along with the 

M. palatopharyngeus (7), causing the thread (20) to move. The motion of the thread (20) can 

cause the motion of the slider (21-3), and as a result, the spring mechanism (21-1) is 

compressed to produce moderate elastic traction force. 

[0122] The elasticity generator (21) is mounted at the end of the traction mechanism 

(2) which is connected to a bone fixer (1), and the shell (21-2) is provided with a positioning 

groove (21-2-1). A connecting mechanism (12) of the bone fixer (1) is provided with a 

positioning plate (12-1). When the end of the shell (21-2) is inserted into the cavity of the 

connecting mechanism (12) of the bone fixer (1), the positioning plate (12-2) of the 

connecting mechanism (12) can be embedded in the positioning groove (21-2-1) of the shell 

(21-2), forming concave-convex engagement connection. Of course, without departing from 

the protection scope of the present invention, those skilled in the art also can design other 

connection methods, such as threaded connection, concave-convex engagement connection 

and interference fit connection, which will not be introduced herein one by one. 

[0123] Referring to FIG. 2-3, after the lateral pharyngeal wall tractor of the present 

invention is implanted, since the traction mechanism (2) is provided with the elasticity 

generator (21), by adjusting the spring mechanism (21-1) of the elasticity generator (21), the 

elastic traction force of the traction mechanism (2) can be perfectly set in an ideal range. 

While always keeping moderate traction force, the elasticity generator (21) can play a good 

force-cushioning role, and consequently, not only can the effect of outwardly drawing the 

tissue of the lateral pharyngeal wall be ensured, achieving the purpose of treating OSA, but 

also the comfort and the function of deglutition are ensured. 

[0124] Embodiment 3: a lateral pharyngeal wall tractor with a support type bone fixer 

in the present invention 
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[0125] Referring to FIG. 3 and FIG. 3-2, the difference between the present 

embodiment and embodiment 2 is that in the present embodiment, a bone fixing mechanism 

(11) of the bone fixer (1) comprises a support (11-4). The support comprises two supporting 

legs (11-4-1), which are respectively arranged on the left and the right. The supporting legs 

(11-4-1) on the left and the right can be respectively embedded in a through hole (83-1-1) and 

a through hole (83-2-1) which are made in a laminamedialis (83-1) and a laminalateralis (83-

2) of a processus pterygoideus (83), forming fixed supporting.  

[0126] Referring to FIG. 3-2, in a clinical surgery: 

[0127] Step 1: Under local anaethesia or general anaethesia, a mouth gag is put in, a 

vertical mucosal incision is made in the surface of a hamulus pterygoideus (82), a processus 

pterygoideus (83) is separated and exposed, and a through hole (83-1-1) and a through hole 

(83-2-1) are respectively made in a laminamedialis (83-1) and a laminalateralis (83-2) of a 

processus pterygoideus (83). 

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

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

[0129] Step 3: A special tool is used to put in the lateral pharyngeal wall tractor (9) 

along the vertical mucosal incision of the surface of the hamulus pterygoideus (82), a fixing 

hook (31-3) of a lateral pharyngeal wall fixing mechanism (31) of a lateral pharyngeal wall 

fixer (3) is fixed on the M. palatopharyngeus (7), a traction mechanism (2) is connected to a 

connecting mechanism (12) of the bone fixer (1), and the supporting legs (11-4-1) of the 

support (11-4) of the bone fixer (1) are respectively inserted into the through hole (83-1-1) 

and the through hole (83-2-1) made in the laminamedialis (83-1) and laminalateralis (83-2) of 

the processus pterygoideus (83). 

[0130] Step 4: The tightness of the traction mechanism (2) is adjusted, the incision is 

sutured, and a surgery is performed on the opposite side in the same way. 

[0131] Embodiment 4: a lateral pharyngeal wall tractor with a connecting hook type 

bone fixer in the present invention 

[0132] Referring to FIG. 4 and FIG. 4-2, the difference between the present 

embodiment and embodiment 2 is that in the present embodiment, a bone fixing mechanism 

(11) of the bone fixer (1) comprises a connecting hook (11-5). The connecting hook (11-5) 
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can pass through a through hole (83-1-1) made in a laminamedialis (83-1) of a processus 

pterygoideus (83), and is fixedly connected to the laminamedialis. Or the connecting hook 

(11-5) is directly hung on a hamulus pterygoideus (82) to form fixed connection. 

[0133] Referring to FIG. 4-2, in a clinical surgery: 

[0134] Step 1: Under local anaethesia or general anaethesia, a mouth gag is put in, a 

vertical mucosal incision is made in the surface of a hamulus pterygoideus (82), a processus 

pterygoideus (83) is separated and exposed, and a through hole is made in a laminamedialis 

(83-1) or a laminalateralis (83-2) of the processus pterygoideus (83). 

[0135] Step 2: An arc-shaped incision which is about 15mm long is made along the 

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

after routine UPPP, the M. palatopharyngeus (7) is exposed. 

[0136] Step 3: A special tool is used to put in the lateral pharyngeal wall tractor (9) 

along the vertical mucosal incision of the surface of the hamulus pterygoideus (82), a lateral 

pharyngeal wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on a 

submucous tissue of a lateral pharyngeal wall, such as the M. palatopharyngeus (7), by a 

method of claim 15, a traction mechanism (2) is connected to a connecting mechanism (12) 

of the bone fixer (1), and a connecting hook (11-5) of the bone fixer (1) is directly hung on 

the hamulus pterygoideus (82), or passes through the through hole (83-1-1) made in the 

laminamedialis (83-1) of the processus pterygoideus (83) to form connection. 

[0137] Step 4: The tightness of the traction mechanism (2) is adjusted, the incision is 

sutured, and a surgery is performed on the opposite side in the same way. 

[0138] Embodiment 5: a lateral pharyngeal wall tractor with a connecting ring type 

bone fixer in the present invention 

[0139] Referring to FIG. 5 and FIG. 5-2, the difference between the present 

embodiment and embodiment 2 is that in the present embodiment, a bone fixing mechanism 

(11) of the bone fixer (1) comprises a connecting ring (11-3). The connecting ring (11-3) is 

provided with a through hole (11-3-1), and can be put on 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 anaethesia, a mouth gag is put in, a 

vertical mucosal incision is made in the surface of a hamulus pterygoideus (82), and the 

hamulus pterygoideus (82) is separated and exposed. 

[0142] Step 2: An arc-shaped incision which is about 15mm long is made along the 

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

after routine UPPP, the M. palatopharyngeus (7) is exposed. 

[0143] Step 3: A special tool is used to put in the lateral pharyngeal wall tractor (9) 

along the vertical mucosal incision of the surface of the hamulus pterygoideus, a lateral 

pharyngeal wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on a 

submucous tissue of a lateral pharyngeal wall, such as the M. palatopharyngeus (7), by a 

method of claim 15, a traction mechanism (2) is connected to a connecting mechanism (12) 

of the bone fixer (1), and the connecting ring (11-3) of the bone fixer (1) is put on the 

hamulus pterygoideus (82). 

[0144] Step 4: The tightness of the traction mechanism (2) is adjusted, the incision is 

sutured, and a surgery is performed on the opposite side in the same way. 

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

fixer in the present invention 

[0146] Referring to FIG. 6 and FIG. 6-2, the difference between the present 

embodiment and embodiment 2 is that in the present embodiment, a bone fixing mechanism 

(11) of the bone fixer (1) comprises a bone claw (11-2). The left arm and right arm of the 

bone claw (11-2) are provided with grip hooks (11-2-1). Clamping force which is produced 

between the left arm and right arm of the bone claw (11-2) and the grip hooks (11-2-1) 

enables the bone fixer (1) to clip a laminamedialis (83-1) 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 anaethesia, a mouth gag is put in, a 

vertical mucosal incision is made in the surface of a hamulus pterygoideus (82), the hamulus 

pterygoideus (82) or a processus pterygoideus (83) is separated and exposed, and grip hooks 

(11-2-1) of a bone claw (11-2) of a bone fixing mechanism (11) of a bone fixer (1) grip the 

hamulus pterygoideus (82) or the processus pterygoideus (83). 
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[0149] Step 2: An arc-shaped incision which is about 15mm long is made along the 

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

after routine UPPP, the M. palatopharyngeus (7) is exposed. 

[0150] Step 3: A special tool is used to put in the lateral pharyngeal wall tractor (9) 

along the vertical mucosal incision of the surface of the hamulus pterygoideus, a lateral 

pharyngeal wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on a 

submucous tissue of a lateral pharyngeal wall, such as the M. palatopharyngeus (7), by a 

method of claim 15, and after being connected to a connecting mechanism (12) of the bone 

fixer (1), a traction mechanism (2) is connected to the bone claw (11-2) of the bone fixing 

mechanism (11). 

[0151] Step 4: The tightness of the traction mechanism (2) is adjusted, the incision is 

sutured, and a surgery is performed on the opposite side in the same way. 

[0152] Embodiment 7: a lateral pharyngeal wall tractor with a binding thread type 

bone fixer in the present invention 

[0153] Referring to FIG. 7, the difference between the present embodiment and 

embodiment 2 is that a traction mechanism (2) comprises a thread (20) and an elasticity 

generator (21). The elasticity generator (21) comprises a spring mechanism (21-1), a shell 

(21-2) and a slider (21-3). The spring mechanism (21-1) adopts a non-dense coil spring. The 

shell (21-2) comprises a positioning groove (21-2-1). The slider (21-3) is arranged at the front 

end of the spring mechanism (21-1), and can slide in the shell (21-2). A connecting hook (21-

3-1) is arranged on the slider (21-3). The bone fixer (1) comprises a bone fixing mechanism 

(11) and a connecting mechanism (12). The bone fixing mechanism (11) adopts a self-tapping 

threaded structure. A positioning plate (12-2) is arranged in the connecting cavity of the 

connecting mechanism (12). When the far end of the shell (21-2) of the elasticity generator 

(21) is inserted into the connecting cavity of the connecting mechanism (12), the positioning 

plate (12-2) is embedded in the positioning groove (21-2-1) of the shell (21-2), forming 

concave-convex engagement connection. 

[0154] The thread (20) adopts an unabsorbable surgical suture. One end of the thread 

(20) is tied on a submucous tissue of a lateral pharyngeal wall, such as an M. 

palatopharyngeus (7), the other end is fixedly tied on the 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 thread type lateral pharyngeal wall 

fixer (3), so the lateral pharyngeal wall tractor is very convenient when in clinical use; 

moreover, with the elasticity generator (21), the lateral pharyngeal wall tractor has a good 

force-cushioning effect, and therefore not only can prevent the collapse of a lateral 

pharyngeal wall, but also does not affect the function of deglutition. 

[0156] Embodiment 8: a lateral pharyngeal wall tractor with a binding strap type bone 

fixer in the present invention 

[0157] Referring to FIG. 8, the difference between the present embodiment and 

embodiment 7 is that in the present embodiment, a binding strap (31-2) is adopted to 

substitute for the binding thread (31-1) in embodiment 7. The binding strap (31-2) is provided 

with through holes (31-2-1). The through holes (31-2-1) enable the binding strap (31-2) to be 

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

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

the binding strap (31-2) are hung on the connecting hook (21-3-1) of the slider (21-3), so that 

fixed connection is formed. The advantage of adopting the binding strap (31-2) is that 

compared with the binding thread (31-1), the binding strap (31-2) has a larger contact area, so 

that the M. palatopharyngeus (7) can be prevented from being cut. 

[0158] Embodiment 9: a lateral pharyngeal wall tractor with a fixing hook type bone 

fixer in the present invention 

[0159] Referring to FIG. 9, compared with embodiment 7, the present embodiment 

has a difference that in the present embodiment, a lateral pharyngeal wall fixing mechanism 

(31) of a lateral pharyngeal wall fixer (3) comprises a fixing hook (31-3). The fixing hook 

(31-3) can hook an M. palatopharyngeus (7). The near end of the fixing hook (31-3) is 

provided with a connecting mechanism (32), and a thread (20) of a traction mechanism (2) is 

riveted on the connecting mechanism (32). The other end of the thread (20) is connected to 

the slider (21-3). 

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

wall tractor in the present invention 

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

embodiment has a difference that a lateral pharyngeal wall fixer (3) adopts a curved plate (31-



002388-5023-WO 

 23  

5) with a combined structure. The curved fixing plate (31-5) with the combined structure 

comprises a reinforcing rib (31-5-1) and a film (31-5-2), and the film (31-5-2) is attached to 

the reinforcing rib (31-5-1). The reinforcing rib (31-5-1) or the film (31-5-2) can be 

elastically deformed under the action of external force, and can be restored or nearly restored 

to the original shape after the external force is removed. Titanium-nickel shape-memory alloy 

can be adopted to produce the reinforcing rib (31-5-1), so the reinforcing rib (31-5-1) has a 

shape-memory function, and therefore can automatically hold an M. palatopharyngeus (7). 

Medical silica gel or medical polyurethane is adopted to produce the film (31-5-2), or 

polypropylene or polytetrafluoroethylene can also be adopted to produce the film (31-5-2). 

Compared with a curved plate made of titanium alloy, the combined curved plate has better 

elasticity and flexibility, and therefore can better adapt to the deformation and motion of the 

M. palatopharyngeus (7) and has less affection on the function of deglutition. 

[0162] Embodiment 11: a lateral pharyngeal wall tractor comprising a spring 

mechanism in the present invention 

[0163] Referring to FIG. 11, compared with embodiment 9, the present embodiment 

also adopts a lateral pharyngeal wall fixer (3) with a fixing hook type structure, but in the 

present embodiment, both a traction mechanism (2) and a bone fixer (1) are obviously 

different. 

[0164] In the present embodiment, the bone fixer (1) comprises a connecting hook 

(11-5). The connecting hook (11-5) is provided with a slotted hole (11-5-1), a positioning 

convex step (11-5-2) and a positioning concave groove (11-5-3). After the connecting hook 

(11-5) passes through a through hole (83-1-1) made in a laminamedialis (83-1) of a processus 

pterygoideus (83) or a through hole (83-2-1) made in a laminalateralis (83-2) of the processus 

pterygoideus (83), the positioning convex step (11-5-2) can fix the connecting hook (11-5) on 

the laminamedialis (83-1) or laminalateralis (83-2) of the processus pterygoideus (83) and 

prevent slipping. 

[0165] The middle of the traction mechanism (2) is provided with the spring 

mechanism (21-1). The spring mechanism (21-1) is a coil spring. 

The spring mechanism (21-1) can have a good force-cushioning effect, and therefore not only 

can prevent the collapse of a lateral pharyngeal wall, but also does not affect the function of 

deglutition. 
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[0166] Embodiment 12: a lateral pharyngeal wall tractor comprising a traction 

mechanism with a linear structure in the present invention 

[0167] Referring to FIG. 12, the difference between the present embodiment and 

embodiment 7 is that in the present embodiment, a lateral pharyngeal wall fixer (3) comprises 

a U-shaped curved plate (31-5). The U-shaped curved plate (31-5) is provided with through 

holes (31-5-1). A lateral pharyngeal wall tissue can conveniently grow to pass through the 

through holes (31-5-1), so that the U-shaped curved plate (31-5) and the lateral pharyngeal 

wall tissue can be conveniently fixed together. 

[0168] The traction mechanism (2) adopts the chain-shaped linear structure, one end 

of the traction mechanism (2) with the chain-shaped structure is hung on a connecting hook 

(21-3-1) of a slider (21-3), and the other end is connected to the through hole of a connecting 

mechanism (32) of a lateral pharyngeal wall fixer (3). The present invention is very 

convenient when in clinical use. 

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

shaped lateral pharyngeal wall fixer in the present invention 

[0170] Referring to FIG. 13, in the present embodiment, a bone fixer (1) comprises a 

bone claw (11-2), and the left arm and right arm of the bone claw (11-2) are provided with 

grip hooks (11-2-1). Clamping force which is produced between the left arm and right arm of 

the bone claw (11-2) and the grip hooks (11-2-1) enables the bone fixer (1) to clip a 

laminamedialis (83-1) or a laminalateralis (83-2) of a processus pterygoideus (83) to form 

fixation. 

[0171] The tail of the bone claw (11-2) of the bone fixer (1) is provided with a 

connecting mechanism (12), and the connecting mechanism (12) comprises a connecting 

hook (12-3). A traction mechanism (2) and the lateral pharyngeal wall fixer (3) are of a flat 

structure which is made of medical silica gel as a whole, and are provided with through holes 

(23). The through holes (23) can be hung on the connecting hook (12-3) of the bone fixer (1) 

to form connection. The lateral pharyngeal wall fixer (3) comprises a positioning ring (31-2-

1). The positioning ring (31-2-1) is an annular ring made of medical silica gel. During use, 

one end of the traction mechanism (2) and the lateral pharyngeal wall fixer (3) produced as a 

whole is hung on the connecting hook (12-3) through the through holes (23), and after 
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rounding an M. palatopharyngeus (7) and passing through the positioning ring (31-2-1), the 

other end is hung on the connecting hook (12-3), and thereby connection is formed. 

[0172] Since the medical silica gel itself has excellent biocompatibility and good 

elasticity, the medical silica gel has a good force-cushioning effect, and therefore not only can 

prevent the collapse of a lateral pharyngeal wall, but also does not affect the function of 

deglutition. 

[0173] Embodiment 14: an elastic material-made tissue clip type lateral pharyngeal 

wall tractor in the present invention 

[0174] Referring to FIG. 14 and FIG. 14-1, in the present embodiment, a lateral 

pharyngeal wall fixer (3) comprises a tissue clip (31-4), and the tissue clip (31-4) is made of a 

medical elastic metal material, and is of a C-shaped clip structure. The tissue clip (31-4) 

comprises a left arm (31-4-1), a right arm (31-4-2), occludable teeth (31-4-3), a through hole 

(31-4-4) and handles (31-4-5). The left arm (31-4-1) and the right arm (31-4-2) can be opened 

by pressing the handles (31-4-5), so that a lateral pharyngeal wall tissue, such as an M. 

palatopharyngeus (7), can be conveniently clipped. The through hole (31-4-4) can be 

connected to a thread (20) of a traction mechanism (2), playing the role of a connecting 

mechanism (32). When the handles (31-4-5) are released, under the action of resilience, the 

left arm (31-4-1) and the right arm (31-4-2) automatically close, the occludable teeth (31-4-3) 

automatically occlude, and thereby a closed structure is formed to prevent the tissue clipped 

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

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

pharyngeal wall tractor in the present invention 

[0176] Referring to FIG. 15 and FIG. 15-1, the difference between the present 

embodiment and embodiment 14 is that in the present embodiment, titanium-nickel shape-

memory alloy is adopted to produce a tissue clip (31-4), and thus, handles do not need to be 

arranged. Under low temperature, such as 15 °C, the tissue clip (31-4) is opened, referring to 

FIG. 15-1. After the tissue clip (31-4) is implanted into the human body, under the effect of 

body temperature, the titanium-nickel shape-memory alloy exceeds its restoring temperature, 

the tissue clip (31-4) is automatically restored to the originally set shape, the left arm (31-4-1) 

and right arm (31-4-2) of the tissue clip (31-4) automatically close, the occludable teeth (31-
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4-3) automatically occlude, and thereby a tissue clipped in the tissue clip (31-4) can be 

prevented from slipping off. 

[0177] Of course, plastic materials, such as a pure titanium plate, can also be adopted 

to produce the tissue clip (31-4). During use, external force is first used to open the left arm 

(31-4-1) and right arm (31-4-2) of the tissue clip (31-4), and after an M. palatopharyngeus (7) 

is put in, external force is used to close the tissue clip (31-4). 

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

lateral pharyngeal wall tractor in the present invention 

[0179] Referring to FIG. 16, the difference between the present embodiment and 

embodiment 10 is that in the present embodiment, a curved fixing plate (31-5) adopts a single 

wire-wound helical C-shaped curved plate. Specially, a titanium-nickel shape-memory alloy 

wire can be adopted to produce the curved fixing plate (31-5). Other medical elastic materials 

can also be adopted for production. 

[0180] Since the curved plate (31-5) adopts the single wire-wound helical structure, a 

thread (20) of a traction mechanism (2) can be easily tied in the helical through hole of the C-

shaped curved plate (31-5) to form connection. Compared with embodiment 10, the present 

embodiment is more convenient to install when in use. 

[0181] It should be noted that the structures disclosed and described herein can be 

substituted by other structures with the same effect, and moreover, the embodiments 

introduced in the present invention are not the only structures implementing the present 

invention. Although the preferred embodiments of the present invention have been introduced 

and described herein, those skilled in the art may all clearly know that these embodiments are 

merely described as examples, those skilled in the art can make innumerable variations, 

improvements and substitutes without departing from the present invention, and therefore, the 

protection scope of the present invention should be defined 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, characterized in that: 

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

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

B, the bone fixer (1) is provided with a bone fixing mechanism (11) capable of being 

fixed on a processus alveolaris (81),a hamulus pterygoideus (82) or a processus pterygoideus 

(83) and a connecting mechanism (12) capable of being connected 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 linear mechanism or a flat mechanism which 

is made of a material capable of being implanted in a human body for a long time; 

D, the lateral pharyngeal wall fixer (3) is provided with a lateral pharyngeal wall fixing 

mechanism (31) capable of being fixed on a lateral pharyngeal wall and a connecting 

mechanism (32) capable of being connected to the traction mechanism (2), and the lateral 

pharyngeal wall fixing mechanism (31) and the connecting mechanism (32) are connected 

together; and 

E, the bone fixing mechanism (11) of the bone fixer (1) is fixed on the processus 

alveolaris (81),hamulus pterygoideus (82) or processus 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 an M. palatopharyngeus (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 pharyngeal wall fixer (3), and the 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 traction mechanism (2). 

2. The lateral pharyngeal wall tractor according to claim 1, characterized in that the bone 

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

3. The lateral pharyngeal wall tractor according to claim 2, characterized in that the bone 

nail (11-1) is a threaded bone nail which is made of a material capable of being implanted in a 

human body for a long time. 

4. The lateral pharyngeal wall tractor according to claim 1, characterized in that the bone 

fixing mechanism (11) of the bone fixer (1) comprises a bone claw (11-2) which can be fixed 
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on the hamulus pterygoideus (82) or the processus pterygoideus (83), and the bone claw (11-

2) is provided with grip hooks (11-2-1). 

5. The lateral pharyngeal wall tractor according to claim 1, characterized in that the bone 

fixing mechanism (11) of the bone fixer (1) comprises a connecting ring (11-3) which can be 

put on the hamulus pterygoideus (82), and the connecting ring (11-3) is provided with a 

through hole (11-3-1) through which the hamulus pterygoideus (82) can pass. 

6. The lateral pharyngeal wall tractor according to claim 1, characterized in that the bone 

fixing mechanism (11) of the bone fixer (1) comprises a support (11-4) which can be 

embedded in the processus pterygoideus (83), the support (11-4) is provided with supporting 

legs (11-4-1), and the supporting legs (11-4-1) are respectively fixed on a laminamedialis (83-

1) and a laminalateralis (83-2) of the processus pterygoideus (83). 

7. The lateral pharyngeal wall tractor according to claim 1, characterized in that the bone 

fixing mechanism (11) of the bone fixer (1) comprises a connecting hook (11-5) which can be 

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

8. The lateral pharyngeal wall tractor according to claim 1, characterized in that the 

traction mechanism (2) comprises a thread (20) which is made of a material capable of being 

implanted in a human body for a long time. 

9. The lateral pharyngeal wall tractor according to claim 8, characterized in that the 

thread (20) is a thread with elasticity. 

10. The lateral pharyngeal wall tractor according to claim 1, characterized in that the 

traction mechanism (2) comprises an elasticity generator (21) which can generate elastic 

traction force. 

11. The lateral pharyngeal wall tractor according to claim 10, characterized in that the 

elasticity generator (21) comprises a spring mechanism (21-1). 

12. The lateral pharyngeal wall tractor according to claim 10, characterized in that the 

elasticity generator (21) comprises the spring mechanism (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 shell (21-2). 

13. The lateral pharyngeal wall tractor according to claim 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 the traction mechanism (2), or the elasticity 

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

14. The lateral pharyngeal wall tractor according to claim 1, characterized in that the 

elastic traction force of the traction mechanism (2) is greater than the collapse force of the 

lateral pharyngeal wall which is produced by negative pressure during inspiration, but is less 

than the contraction force which is produced by the muscle of the lateral pharyngeal wall 

during deglutition. 

15. The lateral pharyngeal wall tractor according to claim 1, characterized in that the 

lateral pharyngeal wall fixing mechanism (31) of the lateral pharyngeal wall fixer (3) is a 

binding thread (31-1),a binding strap (31-2),a fixing hook (31-3),a tissue clip (31-4) or a 

curved fixing plate (31-5) which can be tied or fixed on the submucous tissue of the lateral 

pharyngeal wall. 

16. The lateral pharyngeal wall tractor according to claim 15, characterized in that the 

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

17. The lateral pharyngeal wall tractor according to claim 15, characterized in that the 

curved fixing plate (31-5) is a curved fixing plate with a combined structure, the curved 

fixing plate (31-5) with the combined structure comprises a reinforcing rib (31-5-1) and a 

film (31-5-2), and the film (31-5-2) is attached to the reinforcing rib (31-5-1). 

18. The lateral pharyngeal wall tractor according to claim 17, characterized in that the 

reinforcing rib (31-5-1) or the film (31-5-2) can be elastically deformed under the action of 

external force, and can be restored or nearly restored to the original shape after the external 

force is removed. 

19. The lateral pharyngeal wall tractor according to claim 15, characterized in that the 

curved fixing plate (31-5) adopts a helical C-shaped curved plate which is made of a single 

wire by winding. 

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

present invention, characterized in that: 

the implantation method includes: 

step 1: under local anaethesia or general anaethesia, a mouth gag is put in, a vertical 

mucosal incision is made in the surface of a hamulus pterygoideus (82), an upper processus 

alveolaris (81) and the hamulus pterygoideus (82) are separated and exposed, a right-angled 
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drill is used to drill a bone hole (81-1) matched with a bone nail (11-1) in the processus 

alveolaris (81) of the third molar of the upper side of the oral cavity, and the bone nail (11-1) 

is fitted in and fixed; 

step 2: an arc-shaped incision which is about 15mm long is made along the upper end of 

a palatoglossal arch, an M. palatopharyngeus (7) is separated and exposed, or after routine 

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

step 3: a special tool is used to put in the lateral pharyngeal wall tractor (9) along the 

vertical mucosal incision of the surface of the hamulus pterygoideus (82), a lateral pharyngeal 

wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on a submucous 

tissue of a lateral pharyngeal wall, such as the M. palatopharyngeus (7), by a method of claim 

15, and then after being connected to a connecting mechanism (12) of a bone fixer (1), a 

traction mechanism (2) is connected to the bone nail (11-1) of a bone fixing mechanism (11); 

and 

step 4: the tightness of the traction mechanism (2) is adjusted, the incision is sutured, 

and a surgery is performed on the opposite side in the same way. 

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

present invention, characterized in that: 

the implantation method including: 

step 1: under local anaethesia or general anaethesia, a mouth gag is put in, a vertical 

mucosal incision is made in the surface of a hamulus pterygoideus (82), the hamulus 

pterygoideus (82) or a processus pterygoideus (83) is separated and exposed, and grip hooks 

(11-2-1) of a bone claw (11-2) of a bone fixing mechanism (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 15mm long is made along the upper end of 

a palatoglossal arch, an M. palatopharyngeus (7) is separated and exposed, or after routine 

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

step 3: a special tool is used to put in the lateral pharyngeal wall tractor (9) along the 

vertical mucosal incision of the surface of the hamulus pterygoideus, a lateral pharyngeal 

wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on a submucous 

tissue of a lateral pharyngeal wall, such as the M. palatopharyngeus (7), by a method of claim 
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15, and after being connected to a connecting mechanism (12) of a bone fixer (1), a traction 

mechanism (2) is connected to the bone claw (11-2) of the bone fixing mechanism (11); and 

step 4: the tightness of the traction mechanism (2) is adjusted, the incision is sutured, 

and a surgery is performed on the opposite side in the same way. 

22. An implantation method for a connecting ring type lateral pharyngeal wall tractor of 

the present invention, characterized in that: 

the implantation method includes: 

step 1: under local anaethesia or general anaethesia, a mouth gag is put in, a vertical 

mucosal incision is made in the surface of a hamulus pterygoideus (82), and the hamulus 

pterygoideus (82) is separated and exposed; 

step 2: an arc-shaped incision which is about 15mm long is made along the upper end of 

a palatoglossal arch, an M. palatopharyngeus (7) is separated and exposed, or after routine 

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

step 3: a special tool is used to put in the lateral pharyngeal wall tractor (9) along the 

vertical mucosal incision of the surface of the hamulus pterygoideus (82), a lateral pharyngeal 

wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on a submucous 

tissue of a lateral pharyngeal wall, such as the M. palatopharyngeus (7), by a method of claim 

15, a traction mechanism (2) is connected to a connecting mechanism (12) of a bone fixer (1), 

and a connecting ring (11-3) of the bone fixer (1) is put on the hamulus pterygoideus (82); 

and 

step 4: the tightness of the traction mechanism (2) is adjusted, the incision is sutured, 

and a surgery is performed on the opposite side in the same way. 

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

present invention, characterized in that: 

the implantation method includes: 

step 1: under local anaethesia or general anaethesia, a mouth gag is put in, a vertical 

mucosal incision is made in the surface of a hamulus pterygoideus (82), a processus 

pterygoideus (83) is separated and exposed, and two through holes are respectively made in a 

laminamedialis (83-1) and a laminalateralis (83-2) of the processus pterygoideus (83); 
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step 2: an arc-shaped incision which is about 15mm long is made along the upper end of 

a palatoglossal arch, an M. palatopharyngeus (7) is separated and exposed, or after routine 

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

step 3: a special tool is used to put in the lateral pharyngeal wall tractor (9) along the 

vertical mucosal incision of the surface of the hamulus pterygoideus (82), a lateral pharyngeal 

wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on a submucous 

tissue of a lateral pharyngeal wall, such as the M. palatopharyngeus (7), by a method of claim 

15, a traction mechanism (2) is connected to a connecting mechanism (12) of a bone fixer (1), 

and supporting legs (11-4-1) of a support (11-4) of the bone fixer (1) are respectively inserted 

into the through holes of the laminamedialis (83-1) and laminalateralis (83-2) of the 

processus pterygoideus (83); and 

step 4: the tightness of the traction mechanism (2) is adjusted, the incision is sutured, 

and a surgery is performed on the opposite side in the same way. 

24. An implantation method for a connecting hook type lateral pharyngeal wall tractor of 

the present invention, characterized in that: 

the implantation method includes: 

step 1: under local anaethesia or general anaethesia, a mouth gag is put in, a vertical 

mucosal incision is made in the surface of a hamulus pterygoideus (82), the hamulus 

pterygoideus (82) and a processus pterygoideus (83) are separated and exposed, and a 

through hole is made in a laminamedialis (83-1) or a laminalateralis (83-2) of the processus 

pterygoideus (83); 

step 2: an arc-shaped incision which is about 15mm long is made along the upper end of 

a palatoglossal arch, an M. palatopharyngeus (7) is separated and exposed, or after routine 

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

step 3: a special tool is used to put in the lateral pharyngeal wall tractor (9) along the 

vertical mucosal incision of the surface of the hamulus pterygoideus (82), a lateral pharyngeal 

wall fixing mechanism (31) of a lateral pharyngeal wall fixer (3) is fixed on a submucous 

tissue of a lateral pharyngeal wall, such as the M. palatopharyngeus (7), by a method of claim 

15, a traction mechanism (2) is connected to a connecting mechanism (12) of a bone fixer (1), 

and a connecting hook (11-5) of the bone fixer (1) is hung on the hamulus pterygoideus (82), 

or passes through and is fixed in the through hole of the laminamedialis (83-1) or 

laminalateralis (83-2) of the processus pterygoideus (83); and 
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step 4: the tightness of the traction mechanism (2) is adjusted, the incision is sutured, 

and a surgery is performed on the opposite side in the same way. 

  


