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Abstract: This study aimed to investigate the methods, effects, and application value of a combination of CO2 laser-
assisted uvulopalatopharyngoplasty (UPPP) and selective nasal cavity expansion for the treatment of multiplanar 
narrowing-induced obstructive sleep apnea hypopnea syndrome (OSAHS). Ninety-three patients with OSAHS and 
multiplanar stenosis were treated with CO2 laser-assisted modified UPPP and selective surgical expansion of the 
nasal cavity, with 12 completing the operation in stages. Six months after the operation, 23 patients (24.7%) were 
effectively cured, 52 (55.9%) had excellent efficacy, and 18 (19.4%) were cured, and the total efficacy was 100%. 
One year after the surgery, the surgical outcomes of 65 patients were reviewed, and the surgeries were ineffective 
in four (6.2%), effective in 14 (21.5%), very effective in 36 (55.4%), and curative in 11 (16.9%), and the total efficacy 
was 93.8%. Another 93 cases were treated with the traditional UPPP method only. At the six-month postoperative 
review, 18 (19.4%) were effectively cured, 30 (32.3%) had excellent efficacy, and 10 (10.8%) were cured, while the 
surgery was ineffective in 35 (37.6%). The total efficacy was 62.4%. One year after the surgery, the surgical out-
comes of 75 patients were reviewed, and the surgeries were ineffective in 29 (38.7%), effective in 14 (18.7%), very 
effective in 24 (32.0%), and curative in eight (10.7%), and the total efficacy was 61.3%. Compared to the traditional 
operative methods, the treatment with one operation involving CO2-laser-assisted UPPP and selective nasal cavity 
expansion was thoroughly effective on multiple stenosis sites, including nasal, nasopharyngeal, and oropharyngeal 
airways. However, potential complications must be carefully avoided.

Keywords: Obstructive sleep apnea hypopnea syndrome, modified uvulopalatopharyngoplasty, selective expansion 
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Introduction

The main features of obstructive sleep apnea-
hypopnea syndrome (OSAHS) are recurrent 
total or partial upper airway obstruction during 
sleep [1-3]. The prevalence rate in adults is at 
least 5% overall and 2% for women. Domestic 
large-scale epidemiological studies have dem-
onstrated that the prevalence of OSAHS is 3.5-
4.8% [4, 5]. However, OSAHS is not a simple 
upper airway obstruction disease as OSAHS 
has been confirmed as an independent risk 
factor for coronary heart disease, hyperten-

sion, cerebrovascular accident, diabetes, and 
other diseases [6-9]. The surgeries that are 
indicated for OSAHS have varying degrees of 
efficacy.

Uvulopalatopharyngoplasty (UPPP) surgery is  
a procedure that is commonly used to treat 
OSAHS, but the long-term effectiveness of sim-
ple UPPP surgeries is observed in only about 
40-80% of selected patients with OSAHS [10]. 
Recent studies have demonstrated that the 
efficacy of UPPP surgery in many patients with 
OSAHS is affected by concomitant nasal, naso-
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Table 1. The basic information of preoperative and postoperative indexes for each patient in the 
treatment group

No. Gender Preoperative 
AHI

Preoperative 
lowest SpO2 

(%)

Postoperative 
6 months AHI

Postoperative 
12 months AHI

Postoperative 
6 months low-
est SpO2 (%)

Postoperative 
12 months low-

est SpO2 (%)
1 male 70.2 31 17.1 16 86 80
2 female 21.4 31 4.7 3.7 91 91
3 female 11.2 89 3.8 4.2 96 95
4 male 30.7 31 1.2 1.9 97 92
5 male 96.9 31 12.9 10.2 85 88
6 male 67.8 42 36.7 52.7 81 40
7 male 56.5 40 13.8 - 92 -
8 male 41 61 10.3 7.9 95 91
9 female 8 79 1 0.88 96 95
10 female 34.2 76 23 - 85 -
11 female 11 31 4.3 - 97 96
12 male 68 69 10.4 - 83 -
13 female 20.4 41 3.9 2.6 94 92
14 male 82.3 31 8.2 7.1 86 83
15 female 18.4 69 4.7 4.2 92 91
16 male 30.3 39 6.8 - 88 -
17 female 42.7 31 26.7 38.7 86 48
18 female male 74.5 34 13.9 16.7 81 79
19 male 54.4 32 7.8 12.3 90 86
20 female 77.2 51 10.7 16.8 86 80
21 male 6.7 31 1.3 - 97 -
22 male 33.4 48 8.9 11.7 79 72
23 female 16.7 56 3.1 3.7 96 91
24 male 10.1 79 2.7 - 97 -
25 male 11.1 79 1.2 2.9 96 92
26 female 14.4 81 6.3 7.1 93 89
27 male 7.4 85 3.1 3.6 93 92
28 female 41.3 40 12.8 - 89 -
29 male 58.9 40 11.3 15.6 88 80
30 female 45.4 31 11.8 17.9 86 82
31 male 8.1 76 2.9 - 96 -
32 male 74 46 37.8 39.2 83 82
33 male 29 73 10.9 13.2 89 85
34 male 75.2 55 12.8 17.9 87 80
35 male 11 31 3.1 3.9 97 91
36 male 55.5 39 15.1 16.2 85 83
37 female 63 53 11.7 15.9 87 81
38 female 63.1 31 12.8 17.3 81 85
39 male 61 35 7.8 11.5 90 87
40 female 49.5 31 27.9 30.4 79 78
41 male 10.5 31 5.8 9.8 85 48
42 male 16.2 40 3.7 4.2 93 91
43 male 59.7 61 11.6 15.7 89 84
44 female 22.6 81 7.3 - 90 -
45 female 48.2 72 17.3 18.5 87 83
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46 male 46.2 48 16.3 - 90 -
47 male 21.3 54 3.1 - 93 -
48 male 11.4 46 2.7 - 94 -
49 male 16.7 31 6.4 7 89 84
50 female 31.2 31 20.1 - 85 -
51 female 21.2 57 7.3 8.2 90 87
52 male 20.3 88 6.2 - 92 -
53 male 29.7 72 10.8 - 86 -
54 male 34.2 51 21.8 23.9 80 79
55 male 10 60 5 5.8 90 86
56 male 10.6 31 5.1 10.1 87 40
57 female 71.9 42 22,3 27.6 85 81
58 male 37.8 31 20.6 - 87 -
59 female 29.3 65 6.9 8.2 83 78
60 male 11.8 60 5.6 5.8 90 87
61 female 60.2 31 16.3 17.9 89 85
62 female 50.8 67 17.1 18.8 86 83
63 female 80.7 32 11.7 16.8 85 79
64 female 47.9 62 25.8 27.9 80 78
65 male 19 31 7.2 - 90 -
66 male 15.7 75 6.8 - 89 -
67 male 66.5 31 22.7 30.2 85 78
68 female 24.3 48 10.1 14.3 88 82
69 female 13.5 31 2.8 - 95 -
70 male 45.6 67 13.8 15.9 87 81
71 female 66.3 31 17.2 18.9 85 81
72 male 73.7 31 14 18.9 88 83
73 male 22.9 87 6.3 - 92 -
74 male 12.9 65 5.8 6.3 90 88
75 female 32.7 60 10.4 11.2 87 81
76 male 21.2 88 7.8 - 93 -
77 male 24.2 54 6.1 - 86 -
78 male 33.5 79 10.2 13.3 90 89
79 male 36.5 75 8.3 11.7 92 87
80 male 59.2 41 22.4 26.7 84 79
81 male 35 68 21.7 - 88 -
82 female 48 31 27.2 30.1 83 79
83 female 59 31 24.4 30.7 86 81
84 male 25 31 6.7 - 87 -
85 female 81 42 29.8 32.3 86 80
86 female 21.7 31 12.3 14.7 88 84
87 female 64.2 31 29.3 - 85 -
88 male 22.4 85 10.7 - 92 -
89 female 72.1 49 28.3 32.7 84 79
90 female 36.6 48 21.7 24.8 85 80
91 male 62.9 49 26.4 29.2 89 83
92 male 68.4 59 30.2 32.7 86 79
93 male 43.8 31 23.5 - 83 -
“-” indicates the value is not obtained because of the patient lost to follow-up.
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pharyngeal, oropharyngeal, and/or other ob- 
structions. Between January 2006 and Decem- 
ber 2013, 186 cases of OSAHS with obstruc-
tions in the nasal, nasopharyngeal, oropharyn-
geal, and other areas were randomly divided 
into two groups. One group was treated with 
CO2 laser-assisted UPPP and selective expan-
sion, while the other group was treated with the 
traditional UPPP method only. The outcomes of 
these patients were evaluated.

Materials and methods

Clinical data

Between January 2006 and December 2013, 
186 hospitalized patients with OSAHS, includ-
ing 110 male and 76 female patients between 
14 and 70 years of age were investigated. 
Forty-two patients were younger than 18 years 
of age. The average age was 41.5 years, and 
the durations of OSAHS ranged from 3 months 
to 22 years. The clinical manifestations includ-
ed snoring, apnea, nasal obstruction, mouth 
breathing, and other symptoms during sleep, 
which were accompanied by varying degrees  
of daytime sleepiness, dizziness, headaches, 
and memory loss. The adolescent patients also 
had nasal obstructions, runny noses, mouth 
breathing, and low learning efficiency. Fifty 
cases had varying degrees of hypertension 
(200-120/150-90 mmHg). In addition, most 
patients had varying degrees of obesity. Ninety-
six were overweight (body mass index greater 
than 25), and 72 were obese (body mass index 
greater than 13) (Tables 1 and 2).

This study was conducted in accordance with 
the declaration of Helsinki. This study was  
conducted with approval from the Ethics Com- 
mittee of the Affiliated Huai’an Hospital of 
Xuzhou Medical College. Written informed con-
sent was obtained from all participants.

All of the patients were diagnosed with a nasal 
or fiber optic endoscope and/or nasal sinus 
computed tomography. The vast majority of 
multiplanar obstructions were located in the 
nasal cavity, nasopharynx, or oropharynx, as 
well as at the base of the tongue for 30 cases 
with significant proliferation of the lymphoid fol-
licles. Among the 186 patients, 88 had deviat-
ed nasal septums and inferior turbinate hyper-
trophy, six had deviated septums, inferior tur- 
binate hypertrophy, and sphenoiditis, 38 had 

deviated septums and uncinate hypertrophy, 
12 had nasal septum deviations and residual 
adenoids, and 42 had tonsil and adenoid 
hypertrophy.

In the 186 patients, 44 who were mainly teen-
agers were categorized as grade I of the 
Friedman classification [11], with the tonsils, 
soft palate, and palatine arch clearly visible. 
One hundred cases were rated as grade II, with 
the uvula, palatine arch, and tonsillar upper 
pole clearly visible. Thirty cases belonged to 
grade III, with tongue hypertrophy, visibility of 
only part of the soft palate, and nonvisible 
uvula roots and palatine tonsils. Twelve cases 
belonged to grade IV, with obvious tongue 
hypertrophy and visible palates. Ninety-six 
cases had palatine tonsil sizes of I0, 50 had II0, 
and 40 had III0.

Polysomnography examination

Sleep monitoring was performed for 6-8 h  
with a domestic YH-1000C polysomnography 
instrument (Beijing Jardine Ka Yip Medical 
Technology Co., Ltd., Beijing, China). According 
to the OSAHS diagnosis and surgical treatment 
guidelines of the Otolaryngology Head and 
Neck Surgery Branch of the Chinese Medical 
Association that was published in 2009, 22 
cases had mild OSAHS with mild hypoxemia 
(apnea-hypopnea index [AHI], 5-15 apneas or 
hypopneas/h, lowest oxygen saturation ≥ 85%), 
43 cases had moderate OSAHS with severe 
hypoxemia (AHI > 15-30 apneas or hypopneas/ 
h, lowest oxygen saturation 65% to < 85%), and 
82 cases had severe OSAHS with moderate 
hypoxemia (AHI > 30 apneas or hypopneas/h, 
lowest oxygen saturation < 65%).

Treatment

Preoperatively, patients with severe OSAHS 
were treated with continuous positive airway 
pressure. The blood pressures of the patients 
with hypertension were kept relatively stable. 
The patients’ throats were treated with atom-
ized Pulmicort 1-2 times a day with saline irriga-
tion for the nasal cavity. Overweight and obese 
patients were assessed in an anesthesiology 
consultation for a secure and smooth intuba-
tion. All of the selected patients were intubat-
ed, and the medications for general anesthesia 
were infused through the veins for controlled 
hypotension.



Treatment of obstructive sleep apnea hypopnea syndrome

19768 Int J Clin Exp Med 2015;8(10):19764-19774

Table 2. The basic information of preoperative and postoperative indexes for each patient in the 
control group

No. Gender Preoperative 
AHI

Preoperative 
lowest SpO2 

(%)

Postoperative 
6 months AHI

Postoperative 
12 months AHI

Postoperative 
6 months low-
est SpO2 (%)

Postoperative 
12 months low-

est SpO2 (%)
1 male 51.8 69% 32.3 39.6 79% 71%
2 female 21.3 81% 22.3 - 82% -
3 female 61.3 46% 22.8 23.3 86% 82%
4 male 55.9 47% 23.4 25.8 89% 78%
5 male 17.7 48% 5.6 7.6 88% 85%
6 male 15.6 71% 2.6 - 96% -
7 male 62.3 32% 55.8 - 41% -
8 male 39.4 35% 22.7 25.5 87% 80%
9 female 8.1 60% 8.5 8.1 60% 58%
10 female 13.2 41% 4.1 4.3 87% 85%
11 female 11.4 79% 10.4 11.1 83% 79%
12 male 16.8 70% 12.8 15.9 75% 76%
13 female 48.8 74% 12.5 13.7 89% 88%
14 male 34.1 45% 12.6 17.3 86% 80%
15 female 8.8 75% 7.4 8 82% 80%
16 male 44 64% 13.4 15.5 88% 82%
17 female 72.2 49% 22 31.8 89% 75%
18 female 7.1 71% 6.9 7.8 80% 76%
19 male 78.7 32% 19.2 17.2 87% 89%
20 male 51.5 38% 2.32 - 94% -
21 female 19.2 76% 17 16.8 85% 80%
22 male 14.4 57% 2.5 3.8 93% 90%
23 male 47 40% 12.8 13.1 85% 85%
24 female 93.3 34% 23.9 32.7 83% 76%
25 male 14.2 80% 13.3 - 87% -
26 male 12.5 77% 10.3 11.7 82% 80%
27 female 33.8 47% 7.6 10.3 87% 84%
28 male 62.9 31% 15.7 18.2 78% 73%
29 female 12.8 77% 9.9 - 84% -
30 male 70.4 38% 14.3 14.8 77% 70%
31 female 18.5 61% 16.4 17.6 69% 64%
32 male 12.8 51% 10 - 68% -
33 male 19 61% 17.2 18.3 70% 68%
34 male 33.1 78% 29.8 28.1 89% 85%
35 male 12.6 77% 11.9 - 80% -
36 male 20.6 84% 19.7 18.6 83% 88%
37 male 12.9 81% 11.9 - 85% -
38 female 9.5 83% 8.5 8.7 86% 87%
39 female 12.3 77% 10.1 - 82% -
40 male 12.4 72% 9.2 10.7 77% 78%
41 female 17.9 71% 16.4 17.2 97%75 73%
42 male 42.3 57% 8.36 - 88% -
43 male 10.4 83% 10.1 10.3 85% 83%
44 male 29.2 57% 7.4 10.1 87% 80%
45 female 13.3 71% 11 10.9 75% 79%
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46 female 12.1 73% 10.2 9.9 78% 77%
47 male 62.7 37% 10.5 13.3 81% 79%
48 male 42.1 49% 21.3 25.8 88% 80%
49 male 14.3 70% 11.5 12.6 77% 74%
50 male 20.4 66% 17.9 18.1 72% 70%
51 female 29.8 59% 6.7 11.3 90% 86%
52 female 42.5 67% 14.5 - 87% -
53 male 62.9 47% 16.7 19.2 83% 79%
54 male 37.1 44% 20.2 21.3 88% 87%
55 male 19.4 55% 7.1 8.2 88% 80%
56 male 56.4 41% 9.4 12.6 86% 81%
57 male 45.8 49% 7.8 10.7 85% 80%
58 female 17.3 67% 13.2 13.8 90% 80%
59 male 37.3 46% 8.3 9.1 82% 79%
60 female 17.7 64% 13.7 14.2 70% 71%
61 male 19.9 74% 16 - 78% -
62 female 27.4 54% 20.1 20.2 89% 82%
63 female 47.2 42% 8.3 11.4 87% 84%
64 female 15.3 73% 11.2 13.9 77% 72%
65 female 37.3 51% 21.8 - 87% -
66 male 31 63% 20 21.6 84% 75%
67 male 40.6 48% 11.3 14.6 80% 72%
68 male 20.1 58% 4.7 4.6 94% 90%
69 female 42.3 41% 11.3 12.8 83% 80%
70 female 37.4 42% 22.3 21.7 88% 81%
71 male 36.9 45% 20.9 21.3 84% 80%
72 female 27.7 58% 4.1 4.2 90% 88%
73 male 22.8 48% 4.5 4.7 92% 91%
74 male 56.9 39% 14.6 17.2 82% 80%
75 male 32.4 48% 22.4 23.7 89% 80%
76 female 21.5 44% 3.2 3.8 92% 90%
77 male 37.5 43% 22.3 21.2 88% 80%
78 male 43.8 38% 27.5 38.5 89% 60%
79 male 22.9 58% 6.6 8.9 90% 88%
80 female 21.3 61% 13.2 14.9 90% 86%
81 male 31.3 48% 21.9 - 88% -
82 male 42.6 49% 12.3 15.9 81% 70%
83 male 49.1 43% 15.1 - 77% -
84 female 15.4 68% 4.6 4.1 95% 96%
85 male 35.3 47% 8.6 10.2 87% 82%
86 female 29.4 51% 6.9 9.2 89% 86%
87 female 25.2 62% 20 - 85% -
88 female 15.8 68% 13.1 12.7 70% 73%
89 male 52.7 42% 10.3 11.8 88% 86%
90 male 19.3 57% 15.3 14.2 60% 61%
91 male 15.4 57% 2.1 3.9 96% 97%
92 female 18.7 62% 17.1 - 67% -
93 female 27.8 51% 6.2 7.8 90% 87%
“-” indicates the value is not obtained because of the patient lost to  follow-up.
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Traditional UPPP

Traditional UPPP is performed by cutting the 
tongue palatal arch root upward to the soft pal-
ate, turning inward to the uvula, and cutting the 
tongue palatal arch to the tonsil confluence 
mucosa along the pharyngopalatine arch and 
palatoglossal arch. The bilateral amygdala and 
relaxed pharyngeal wall mucous membranes 
were first separated and cut, and the staphyle 
was lifted after the bleeding was stopped over 
the soft palate trailing edge. The uvula was cut 
along the soft palate and the mouth on the 
nasal side (excision extension of the soft pal-
ate: 8-10 mm). The pharyngeal wall mucous 
membrane of the wound was then stitched by 
pulling it forward. The control group (n = 93) 
was treated with this method.

Improved CO2 laser-assisted UPPP

A DM300 Intelligent Cruise CO2 laser (Weihai 
Tech, Weihai, China) with short pulses of con-
tinuous output (pharyngeal or tonsil mode) at a 
power of 4-6 W was used. Patients with an 
elongated uvula were treated with CO2 laser 
cutter truncated shaping. After excising the ton-
sils with a laser knife, no apposition suture was 
required for the palatopharyngeal arch and 
hyoid arch. The pharyngeal arch was cut hori-
zontally near the outermost tonsillar fossa with 
a laser knife, and the upper and lower sections 
were pulled in order to sew the upper, middle, 
and lower segments of the tonsillar fossa. The 
upper part of the tonsillar fossa was then pulled 
so that it could be sewn into the upper part of 
the tonsillar pit after resecting the fat in the 
velum gap with the laser. In adolescent patients, 
the upper part of the tonsillar pit was directly 
sewn into without resecting the fat in the velum 
gap. For young patients with OSAHS, an ade-
noidectomy or outward fracture of the lower 
oracle bone was performed with electrical suc-
tion through the nasal or oral cavity in conjunc-
tion with 0-degree or more than 70-degree 
nasal endoscopy. This operation was perform- 
ed for 24 cases. For the 29 adult patients with 
soft palate fat accumulation, part of the adi-
pose tissue was inverted with a U incision on 
both sides of the uvula with a laser scalpel in 
addition to the above procedures. Care was 
taken to not cut through the soft palate naso-
pharyngeal mucosa, and the inverted U notch 
top was selected as the baseline by the arc 

folds when the soft palate was elevated in 
awake patients who made the “ah” sound. The 
incision was pulled toward the mouth side and 
sewn. Fifteen patients had nasopharyngeal 
stenosis, and their pharyngeal muscles were 
excised with a laser knife. The soft palate 
mucosa on the side of the nasopharynx was 
shaped and sewn. Partial laser excision was 
performed for obvious folliculi lymphaticus 
hyperplasia.

Selective expansion of nasal surgery

Endoscopic selective processing was per-
formed for merged deviated septums, ade-
noids, and other similar complications. Patients 
with septal deviations were treated with the 
improved three-line tension reduction method. 
Cartilage incisions were not generally per-
formed near the mucosal incision unless abso-
lutely necessary, and other cartilage incisions 
were conducted instead. Limited correction 
resections were performed for partially pure 
cristae, locally high septums, and other similar 
complications so that, when the operations 
were performed in the sticky cartilage by a flex-
ible incision septum near the deviated site with-
in an arch shape or in a longitudinal direction, 
the incision did not need to be sutured and was 
followed by apposition stuffing. The procedure 
was conducted in 45 cases. Twenty-six patients 
with significantly lower masts were treated with 
submucosal resections and bone fracture relo-
cation. Nineteen cases underwent general tur-
binate fracture hypertrophy relocation. Nine 
patients were treated with bone fracture fixa-
tion for obvious relocation shifts. The 19 cases 
with septal deviations and uncinate hypertro-
phy were successfully corrected, and their 
nasal passages and ethmoid and maxillary 
sinuses were opened. The 27 cases with ade-
noid hypertrophy and residues were treated 
with resections and local coagulation by nasal 
or oral electric suction. Three patients with 
sphenoiditis were treated by opening the sphe-
noid sinus, and erythromycin ointment gauze 
and high-expansion foam padding were applied 
to the nasal cavity nasopharyngeal airway as 
packing. Twelve of the 93 cases were reluctant 
to undergo nose and throat surgery, and the 
operation was therefore conducted in phases. 
Generally, the oropharyngeal surgery was per-
formed in advance, and the expansion nasal 
surgery was performed about seven days later.



Treatment of obstructive sleep apnea hypopnea syndrome

19771 Int J Clin Exp Med 2015;8(10):19764-19774

Postoperative treatment

In the 186 cases waiting for throat and nasal 
surgery, 150 were conscious. Re-extubation 
was performed when the patients could cough, 
make a fist, raise their hand, and perform other 
actions. Six intubated patients were admitted 
to the intensive care unit for close observation, 
and they were then sent back to the previous 
ward after 2-3 days. The tips of the tongues of 
all of the patients were attached to traction at 
the seventh thick line and fixed on the estuary 
to prevent the tongue from falling back. Twenty-
four h after the operation, electrocardiography 
was performed after the patients returned to 
the ward, the tracheostomy package was pre-
pared, and the neck and forehead were bathed 
in ice. Pulmicort nebulizer atomization was  
performed twice daily, and routine antibiotics 
and corticosteroids were administered for 6-7 
days (without hormones for patients under  
18 years of age). Patients with severe wound 
cavity swelling underwent apocatastasis with 
β-aescin. Saline containing 10 mL of lidocaine 
was used to wash the mouth, and a liquid diet 
was administered. Sixteen teenage patients 
who did not undergo the nasal turbinate reloca-
tion were not given nasal packing, and another 
six patients with nasal turbinate relocation 
shifts were given nasal packing. After 24-48 h, 
the packing was removed. The nasal area was 
washed, and the nasal medicine was changed. 
Conventional endoscopic surgery was then per- 
formed.

Efficacy evaluation

According to the OSAHS diagnosis and surgical 
treatment guidelines of the Head and Neck 
Surgery Branch of the Chinese Medical Asso- 
ciation of Otolaryngology published in 2009, a 
score of 1 indicated a curative outcome with an 
AHI < 5 apneas or hypopneas/h, the lowest oxy-
gen saturation (> 90%), and no symptoms. A 
score of 2 indicated an excellent outcome with 
an AHI < 20 apneas or hypopneas/h, a reduc-
tion of AHI or more than 50%, a 25% reduction 
of the lowest oxygen saturation, and a sig- 
nificant reduction of symptoms. A score of 3 
indicated an effective outcome with symptom 
relief. Finally, a score of 4 indicated no change 
in the symptoms after the treatment. The total 
rate of efficacy was calculated based on the fol-
lowing formula: (valid number + markedly effec-

tive number + cure number)/total number of 
cases × 100%. Postoperative reviews were per-
formed after 6 months and 1 year.

Statistical analysis

The statistical analysis was performed with 
SPSS Graduate Pack 16.0 statistical software 
(IBM Corporation, Armonk, NY, USA). The de- 
scriptive statistics were analyzed with χ2. P val-
ues less than 0.05 were considered statistical-
ly significant.

Results

Six months after the operation, in the treat-
ment group, 23 of the 93 cases (24.7%) had 
valid efficacy, 52 (55.9%) had excellent out-
comes, 18 (19.4%) were cured, and the total 
rate of efficacy was 100%. In the control group, 
18 of the 93 cases (19.4%) had valid efficacy, 
30 (32.3%) had excellent efficacy, and 10 
(10.8%) were cured. The surgeries were ineffec-
tive in 35 cases (37.6%). The total efficacy was 
62.4% (χ2 = 40.68, which was greater than 
3.84, P < 0.05), which was significant.

One year after the operation, in the 65 cases  
in the treatment group, four (6.2%) exhibited  
no change, 14 (21.5%) had valid efficacy, 36 
(55.4%) had excellent outcomes, 11 (16.9%) 
were cured, and the total rate of efficacy was 
93.8%. All of the nasal resistance disappeared 
without swallowing reflux or other symptoms. 
Forty-four cases had no snoring or mild snor- 
ing, no apnea, no daytime sleepiness, or other 
symptoms. Sixteen patients had moderate 
snoring and mild daytime sleepiness. Four 
cases had no changes compared with their pre-
operative symptoms. In the 75 patients review- 
ed in the control group, the surgeries were inef-
fective in 29 (38.7%). Fourteen (18.7%) had 
valid efficacy, 24 (32.0%) had excellent out-
comes, 8 (10.7%) were cured, and the total effi-
cacy was 61.3%. In 40 cases, the nasal resis-
tance disappeared without swallowing reflux or 
other symptoms. Twenty-three cases had no 
snoring or mild snoring, no apnea, no daytime 
sleepiness, or other symptoms. Eleven patients 
had moderate snoring and mild daytime sleepi-
ness. Twenty-nine cases had no changes com-
pared with their preoperative symptoms (χ2 = 
18.7, which was greater than 3.84, P < 0.05), 
which was significant.
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Postoperative complications

One patient who underwent an adenoidectomy 
had active bleeding at the surgical site 3 h after 
the operation, and the patient underwent elec-
tric coagulation hemostasis in the operating 
room. Three cases had active and oozing tonsil-
lar fossa at the surgical site. Due to the contin-
ued bleeding after pressing adrenaline-soaked 
cotton on the wound for hemostasis, the wound 
was sutured under general anesthesia and 
intubation in order to stop the bleeding. Eight 
cases had nasal adhesions due to failures in 
compliance to the requirement for medication 
change, and timely release was therefore per-
formed. Eighteen cases had swallowing reflux. 
All of the cases recovered after 2-3 weeks.

Discussion

Many people with OSAHS have multiplanar 
obstructions in their nasal cavities, soft pal-
ates, and other related areas [12, 13]. The 
implementation of UPPP surgery alone is not 
very effective. Multiplanar joint surgery can 
improve the efficacy of UPPP, but the surgery 
has increased risks, which should be con- 
sidered.

A considerable number of patients who have 
undergone ineffective UPPP surgeries have 
varying degrees of stenosis in their nasal cavi-
ties and nasopharynxes, and their symptoms 
improved after the stenosis treatments de- 
scribed above. Some patients who had under-
gone ineffective UPPP surgeries had doubts 
about the effectiveness of additional surgery 
and refused further recommended operations. 
In a study by Li et al., successive magnetic reso-
nance scans of the lateral airway between the 
top of the nasopharynx and the glottal area 
showed that most patients with moderate or 
severe OSAHS and narrow palatal pharynx 
planes had first-degree palatine tonsil hypertro-
phy, which indicated the embedded type. The 
free edge of the soft palate dropped to the back 
of the tongue root, and the root of the tongue 
overlapped the soft palate and uvula when  
the patient was supine, thus forming stenosis 
between the back tongue zone and the back 
airway gap. Therefore, patients with severe 
OSAHS should undergo continuous positive air-
way pressure therapy before the surgery [14, 
15]. The patients often exhibited a combination 
of deviated septums, which were part of the 

spinous process, and inferior turbinate hyper-
trophy. Most of the adenoids in children and 
teenagers were hypertrophic, while the remains 
were observed in adults, resulting in nasopha-
ryngeal stenosis. Because treating a single 
plane obstruction has limitations, the multipla-
nar obstruction process must be considered  
in order to improve the overall efficacy of the 
operation, and the postoperative risk of airway 
obstruction is increased. The uvula volume was 
often increased 1-2 times postoperatively, and 
continuous positive airway pressure could not 
be applied when the nasal packing was in 
place. The key step in the operation at that time 
was the proper handling of the pharyngeal 
plane in order to avoid fall back of the tongue 
root into the surgical site and edema of the soft 
palate and uvula resulting in an overlap and air-
way obstruction when postoperative patients 
were in the supine position. Han et al. con-
firmed that nasal expansion corrected the path-
ological changes in the nasal cavity, and they 
adjusted the symmetrical distribution of airflow 
in order to maintain normal ventilation func-
tion, which can effectively treat patients with 
mild or moderate OSAHS and nasal blockage 
and which was clinically important. Patients 
with severe OSAHS required surgery integrated 
with multiplanar or ventilator therapy.

The treatment of nasal OSAHS with the combi-
nation of CO2 laser-assisted UPPP surgery and 
improved selective expansion without the uvula 
removed, laser knife tonsillectomy, pharyngeal 
arch amputation near the superior tonsil fovea, 
wound cavity suturing, and shaping not only 
protected the wound, but also expanded the 
left and right anterior and posterior pharyngeal 
diameters. For adult patients with soft palate 
fat accumulation, an inverted U incision was 
made with a laser knife, and apposition of the 
wound sutures tightened the flabby soft palate. 
The former palate incision was made from the 
upper area to the lower area, and the incision 
was partially pulled to the side of the mouth 
and used to expand the distance between the 
soft palate, nasopharynx, and posterior wall of 
the oropharynx. The levator muscle and tensor 
veli palatini muscle were protected. In the naso-
pharyngeal areas, plastic suturing was per-
formed with a laser knife, and the upper and 
lower areas of the pharynx (front and rear) were 
eventually expanded [16, 17]. For patients with 
concomitant septal deviations, adenoids, and 
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other problems, a selective expansion process 
was selected to significantly expand the nasal 
volume and reduce the impact of upper airway 
obstruction factors in the pathogenesis of 
OSAHS to a minimum [18].

In traditional OSAHS surgery, expansion nasal 
surgery is rarely performed. Previous treat-
ments for patients with multiplanar blockages 
include phased-line nasal cavity, nasopharynx, 
and pharyngeal plane surgery [19, 20]. Due to 
the longer hospitalization period and increased 
cost, patients were often afraid and chose not 
to proceed with additional surgery due to their 
unpleasant surgical experiences. Twelve pati- 
ents voluntarily prolonged their hospitalization 
and underwent surgical staging. Expansion 
nasal surgery that is performed in one opera-
tion can shorten the duration of hospitalization 
(10-12 days), lower the total cost, reduce the 
pain, and shorten the postoperative recovery 
time, thus decreasing the burden on health- 
care resources. Through controlled hypoten-
sion anesthesia, the combination of CO2 laser-
assisted UPPP and selective expansion nasal 
surgery with laser cutting of the tissues pro-
vides a gentle and sophisticated surgical expe-
rience with little to no bleeding and less trauma 
than other methods. Postoperative methods 
that improve efficacy include placement of an 
indwelling nasopharynx snorkel, delaying the 
pulling of the tube, and fixing the tongue to pre-
vent airway obstruction and other risks. This 
operation can treat blockages in the nasal cav-
ity, nasopharynx, and oropharynx that induce 
narrowing and restore nasal breathing. This 
study showed that a single operation improved 
the cure rate and provided long-term efficacy. 
However, combination surgeries need to be 
appropriately communicated to patients and 
their families before the surgery in order to 
form a consensus. Postoperatively controlling 
and reducing weight loss, changing unhealthy 
lifestyles, and consolidating and maintaining 
the effects of the surgery also have signifi- 
cance.
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