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ABSTRACT 
Background: Uvulopalatopharyngoplasty (UPPP) is the surgery most commonly used for the treatment of snoring and 
obstructive sleep apnea (OSA). Many past studies have revealed that using a peak plasma blade has many advantages 
during tonsillectomy and adenoidectomy, resulting in less bleeding and less pain. As such, in this study, apeak plasma 
blade was used in UPPP surgery for the treatment of snoring and OSA ina select group of patients. 
Methods: The aim of this retrospective clinical intervention was to evaluate the effectiveness of using a peak plasma 
blade during UPPP in OSA patients and to observe them for two years after surgery to collect all related measurements, 
including the assessment of such parameters as pain, swallowing, snoring, nasal regurgitation, and Apnea–Hypopnea 
Index (AHI). 
Results: The observation results revealed that most patients with snoring and OSA were male (97.2%). In addition, the 
operative bleeding rate was low (5.6%). The nasal regurgitation of all the patients was observedthree weeks after the 
operation, and it was found that the patients were able to speak immediately after the operation.After three months, the 
AHI of all patients was lower than 15; specifically, in 72.2% of the patients, the AHI was found to be lower than 5. 
Finally, 11.1%of the sample population reached degree IIon the Epworth Sleepiness Scale three months 
postoperatively. 
Conclusion: There are many advantages to using a peak plasma blade for UPPP, including lower temperatures, less 
bleeding during and post-operation, less pain, quicker recovery,and less nasal regurgitation. However, it is necessary 
that the surgeon completing the operation using the peak plasma blade is experienced. 
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[I] INTRODUCTION 
Obstructive sleep apnea (OSA) is a sleep disorder 
that involves the cessation or significant decrease 
of airflow in the presence of breathing effort [1]. It 
is the most common type of sleep-disordered 
breathing, affecting millions of people around the 
world, and is characterized by recurrent episodes 
of upper-airway collapse during sleep [2]. The 
symptoms of this common disease include frequent 
loud snoring with periods of pause when the 
airflow is reduced or blocked [3]. Young et al. 
showed that OSA is more prevalent in middle-aged 

malesthan it is in middle-aged females, affecting 
4% and 2%, of the respective populations [3].  
OSA is related to high blood pressure, daytime 
sleepiness, and home- and work-related 
accidents[1]. Many researchers also believe that 
cardiovascular disorders can be a consequence of 
OSA [4],so it is necessary to identify its cause and 
provide timely treatment to patients.Treatment 
depends in part on the severity of the sleep-
disordered breathing; patients with mild apnea 
have a wider variety of treatment options available, 
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such as weight loss, the avoidance of alcohol for 
four to six hours prior to bedtime and sleeping on 
one’s side. However, for adults with more severe 
OSA, other treatmentsare available, including 
maxillomandibularadvancement (MMA); 
pharyngeal surgeries such as 
uvulopharyngopalatoplasty (UPPP), laser-assisted 
uvulopalatoplasty (LAUP), and radiofrequency 
ablation (RFA);and multi-level and multi-phased 
procedures[5]. UPPP was first described by Fujita 
et al. [6] and is currently the most widely 
performed surgery for OSA treatment in adults[7], 
leading to a rapid reduction in OSA sequelae and 
rarely involving complications [8]. 
In UPPP, it is possible to use a Coblator, 
monopolar, bipolar, or laser, but using a peak 
plasma blade may be a better choice, as it is a 
common method showing a success rate of 
80%over a six-month period according to a past 
study[9]. There are many advantages to using a 
peak plasma blade, including less bleeding, less 
pain, and a greater coagulation ability, and the 
peak plasma blade has recently been used to 
perform tonsillectomy and adenoidectomy. As 
such, we decided to use a peak plasma blade for 
UPPP in OSA patients. Studies on this technique in 
Vietnam are still limited, so the current study was 
conducted to evaluate the effectiveness of UPPP 
using a peak plasma blade in OSA patients. 
 
[II] METHOD 
2.1 Study design 
This prospective and descriptive clinical trial study 
was conducted in the Ear, Nose, and Throat (ENT) 
Hospital in Ho Chi Minh City from July 2016 to 
June 2017 to evaluate the effectiveness of using a 
peak plasma blade in UPPP surgery for OSA 
patients. 
2.2 Study materials and data collection 
The study materials consisted of a fiber 
laryngoscope, camera, light source, 
polysomnography, Boyle–Davis mouth gag, peak 
plasma blade system, and Vicryl 4.0. The initial 
patient information collected includedhealth 
history, physical examination results, body mass 
index (BMI), and snoring stage based on the 
Epworth Sleepiness Scale.The follow-up data 
gathered included bleeding, pain status, nasal 

regurgitation, and snoring stage, again based on the 
Epworth scale. 
The study used the whole sampling method to 
retrospectively review data on patients treated with 
OSA at the hospital. The selection criteria for 
inclusion in the study were based on the Brodsky 
scoring system, Apnea–Hypopnea Index (AHI), 
and the Epworth scale; the output method used the 
data of patients who were graded as degree II on 
the Epworth scale and for whom the AHI was 
reduced to under 15 after surgery. In addition, it 
was required that enough personal information was 
available about the patients included, such as 
gender, age, smoking habits, and drinking habits. 
Patients that did not meet the above criteria were 
excluded from this study. A total of 36 patients 
with a tonsil size of 2, 3, or 4based on the Brodsky 
scoring system, an AHI of less than 40, and a 
snoring degree of II, III, or IV based on the 
Epworth scale were selected for inclusion the 
research. 
When using the peak plasma blade in UPPP 
surgery, the blade is set up at 8.2 (8 Coagulation – 
2 Cutting) The palatopharyngeus muscle is first 
identified, and its inferior end is transected 
horizontally and rotated in a superomedial 
direction with a Vicryl 3-0 round body needle. A 
partial uvulectomy is then performed. The anterior 
and posterior tonsillar pillars are then apposed with 
Vicryl sutures. The same steps are then repeated on 
the opposite side.  
2.3 Data analysis 
The Microsoft Excel 2016 software was used to 
store and analyze patient data in this study. After 
the data was added to the software, the basic 
statistics of the OSA patients were evaluated, 
including the percentage of minimum and 
maximum values. This average was used to further 
analyze the data. The Epworth scale, pain level 
(using the Visual Analog Scale [VAS]), and AHI 
were used with the same statistical data over time 
to describe the results. 
2.4 Ethical considerations 
This research was approved by the ENT Hospital’s 
ethics committee. The studydeclared that the 
provided data would only be used for scientific 
purposes and can be held responsible if these data 
are used outside of this purpose. 
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[III] RESULTS  
3.1 Characteristics of OSA patients 
Table 1 shows that most of included patients with 
OSA were male (97.2%). Approximately half 
patients were between the ages of 30 and 40 
(52.8%). Two thirds (63.9%) of the patients had 
smoked and drunk alcohol. All the patients 
reachedat least degree II on the Epworth scale and 

werea heavier-than-normal weight 
(80.56%).According to the Brodskyscoring system, 
72.22% of the tonsils reached degree III,and all 
patients’ tongue vs. soft palate reachedlevel III or 
IV on the Friedman scale. All patients slept in the 
hospital one night prior to surgery to 
undergopolysomnography testing. The AHI of all 
patients was under 40. 

Characteristics N % 
Gender    
Male 1 97.2 
Female 35 2.8 
Regularly smoke and drink 
alcohol   

Yes 23 63.9 
No 13 36.1 
Epworth scale   
II 6 16.7 
III 17 47.2 
IV 13 36.1 
Normal BMI   
Yes 29 80.6 
No 7 29.4 
Pre-operation AHI   
Min 15 
Max 44 
Mean 29.9 

Table 1. Characteristics of OSA patients (N=36) 

3.2 Treatment evaluation 
Almost all the observed patients reported the surgery and recovery process to be painless. Specifically, 31 
patients reported their pain to be an 8 on the VAS;one week after surgery, this number decreased, and after 
three weeks,the pain almost completely went away.Usingthe Epworth scale, a rapid improvement in snoring 
level was observed one week after treatment (with 72.2% patients having a snoring degree of I); after three 
weeks, this increased to 86.1%, and most of the patients stopped snoring altogether after three months (Table 
3). The postoperative AHI of all the patients met the inclusion criteria, which was having an AHI under 15 
(Table 4). 

 Pain scale (VAS) 

 0 2 4 6 8 10 

 
Does not 
hurt 

Hurts a little 
bit 

Hurts a 
little more 

Hurts 
even more Hurts a lot Hurts the 

worst 

Patients 
N=36 

1st day    5 31  

1st week   4 30 2  

3rd week 28 6 2    
Table 2. The reported pain of patients one day, one week, and three weeks after the operation. 

 Epworth scale 
I (%) II (%) 

Patients  
N=36 

1st day 12 (33.3%) 24 (66.7%) 

1st week 26 (72.2%) 10 (27.8%) 

3rd week  31 (86.1%) 5 (13.9%) 

 3rd month 32 (88.9%) 4 (11.1%) 

 
Table 3. Patient snoring levels one day, one week, three weeks, and three months after the operation. 
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AHI (3rd month 
post-operation) 

Cases 
(N0) 

(%) 

< 5 21 67.7% 
5–15 10 32.3% 
16–30 - - 
> 30 - - 

Table 4. Postoperative AHI of patients.

 
Fig: 1.The tonsils, uvular, and soft palate pre-operation 

 
Fig: 2. Tonsillectomy 

 
Fig: 3. Horizontal incision made to divide the inferior end of the palatopharyngeus 

 
Fig: 4. Vicryl 4-0 sutures are used to hitch up the palatopharyngeus muscle to the superolateral soft palate muscles  

Peak plasma 

palatopharyngeus muscle 
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Fig: 5. A part of the uvular is cut 

 
Fig: 6. Vicryl 4-0 sutures are used to recover a new uvular 

 
Fig: 7.The first week post-operation 

 
Fig: 8. The third week post-operation 
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[IV] DISCUSSION 
4.1 Epidemiology 
In the study, 36 patients participated, with the 
majority being male patients (n=35, 97.2%), 
mainly ranging in age from 30 to 50 (77.78%). Of 
all the participants, 63.9% reported smoking and 
drinking. A similar study by Tvinnereim found 
that most OSA patientsworldwide are male (70%). 
The results are also consistent those of a study 
bySojat et al., showing that the incidence rate of 
OAS is higher in males than it is in females [3]. 
4.2 Clinical aspects 
Polysomnography is the most commonly used test 
in the diagnosis of OSA. It is often considered the 
standard for diagnosing OSA, determining the 
severity of the disease, and evaluating various 
other sleep disorders that can exist with or without 
OSA. It was therefore necessary to evaluate OSA 
patients using polysomnography before and after 
operation in our study. 
4.3 Treatment aspects 
There are many advantages to using a peak 
plasma blade in UPPP, including a lower 
temperature, less bleeding during surgery and 
post-operation, less pain after surgery, quicker 
healing of the wound, and less nasal regurgitation 
after the operation (because of retaining the uvular 
shape). However, this technique requires an 
experienced surgeon. There have been some 
reports of death due to this method, with a 1% to 
2% risk of an adverse life-threatening 
complication and a 0.2% risk of death following 
UPPP [10]. 
4.4 Healing wood 
Nasal regurgitation was shown to be eliminated in 
all the patients three weeks after the surgery, and 
all patients could speak immediately after the 
operation. Many patients reported a sore throat on 
the first day after surgery (86.1%). 
4.5 AHI 
After three months, the AHI of all patients was 
lower than 15. More specifically, the AHI was 
lower than 5 in 72.2% of the sample. In addition, 
there were 4 patients (11.1%) in the sample who 
reached degree II on the Epworth scale after three 
months. It is necessary to do exercises and 
maintain a normal weight after the surgery 
because, as reported by Friedman et al., a BMI > 
40 kg/m2 is a marker of poorer outcomes [9]. In 

2010, Caples et al. reported that a reduction in 
AHI to less than 20/hour is considered a 
successful outcome of UPPP surgery, and in this 
study, all the patients had an AHI of below 
15/hour, indicating the success of this method 
[11]. 
 
[V] CONCLUSION 
Using a peak plasma blade in UPPP surgery to 
treat snoring and OSA has many advantages, 
including a lower temperature, less bleeding, a 
quicker recovery, and less nasal regurgitation. It is 
therefore a good choice for treating snoring and 
OSA in the future. 
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