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ABSTRACT  

Objective: The aim of this study is to assess the 
effects of laser irradiation with a novel snoring 
handpiece on the histological structures of the soft 
palate in a rat model. 

Background: Snoring is a common problem in 
adults that affects between 20–50% of the population. 
The sound of snoring is usually a consequence of the 
vibration of pharyngeal soft tissue, and treatment aims 
to reduce these vibrations. There are many types of 
surgical treatment procedures that have been defined up 
until now, and among the treatment options, the main 
goal is to find a simple, safe and effective method.  

Methods: Twenty adult Wistar albino rats weighing 
200 to 250 g were used in this study. Rats were 
randomized into two groups as an experimental 
(n=10) and a control group (n=10). Laser energy was 
delivered in a horizontal direction to the surface of the 
soft palate of each rat in the experimental group for 2 
minutes with an Er:YAG laser (LightWalker AT, 
Fotona, Slovenia) with a snoring handpiece (PS04) in 
non-contact mode (1.15 W, 2 Hz, 1.57 J/cm2, 
SMOOTH mode). The animals were sacrificed after 
24 hours, 1 week, 3 weeks or 5 weeks, and the soft 
palates of each rat were removed by excisional biopsy. 
The specimens underwent histological examination; 
contractions were reported as grading from 1+ to 3+. 
Statistical analysis was performed with Mann-Whitney 
U-test and Spearman’s rho. 

Result: A noticeable contraction of the soft palate 
occurred immediately after laser application. 

Conclusion: The present study indicates that 
Er:YAG laser irradiation with a snoring handpiece 
(PS04) causes acute shrinkage of the mucosa. This 
contraction decreases gradually but is still present at 
the end of the fifth week. 
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I. INTRODUCTION 

Snoring is a common problem in adults that affects 
between 20–50% of the population [1-3]. Although 
there is no exact definition of snoring, the term 
indicates a breathing sound that arises during 
nighttime or daytime sleep [4]. The sound of snoring is 
usually a consequence of the vibration of pharyngeal 
soft tissue (most commonly soft palate), so treatment 
focuses on reducing these vibrations [4, 5]. 

There are many types of surgical treatment 
procedures that have been defined up to now [5-9]. 
Besides these surgical treatments, some nonsurgical 
procedures are available [10, 11]. Among the treatment 
options, the main goal is to find a simple, safe and 
effective procedure that benefits a speedy recovery 
and return to normal daily life. 

In the past, Nd:YAG laser irradiation was used for 
stiffening the soft palate using a low energy method as a 
less invasive alternative. Nd:YAG laser stiffening of the 
soft palate was reported to be simple, safe and effective 
for reducing the length of the soft palate in the canine 
model [3].  Recently a new laser irradiation tool was 
introduced in the market known as NightLase®, which 
claims to be a non-invasive and effective method for 
the treatment of snoring and sleep apnea. This 
treatment is reported to be a fast, safe and efficient 
method for decreasing the amplitude of snoring 
through the use of superficial Er:YAG laser light [10]. 
However, there is no information in the literature about 
the histological effects of this treatment model on living 
tissues. Therefore, this study aims to assess the effects 
of Er:YAG laser irradiation on the histological 
structures of the soft palate in rat models. 
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II. MATERIALS AND METHODS 

Twenty adult female Wistar albino rats weighing 
200 to 250 g were used in this study. Rats were 
randomized into two groups as an experimental 
(n=10) and a control group (n=10) following the 
approval of an animal use protocol by the Bezmialem 
Vakif University Animal Care Committee.  

The rats were anesthetized and Er:YAG laser 
energy (LightWalker AT, Fotona, Slovenia) was 
delivered with a snoring handpiece (PS04, LightWalker 
AT, Fotona, Slovenia) in non-contact mode (1.15 W, 
2 Hz, 1.57 J/cm2, SMOOTH mode) (Figure 1). The 
surface of the soft palate of each rat in the 
experimental group was irradiated for 2 minutes. The 
laser beam was manually guided across the soft palate 
horizontally. The control group did not receive any 
treatment (Figure 2).  

 
Fig. 1: Application of the PS04 handpiece to the soft palate 
of the rat 

 
Fig. 2: Normal mucosa of the control group 

The animals were sacrificed after 24 hours, 1 week, 
3 weeks or 5 weeks. The soft palates of each rat were 
removed by excisional biopsy. The specimens 
underwent histological examination with an optical 
microscope (CX 31, Olympus, Tokyo, Japan) used for 
the examination (X4 and X10 zoom). 

Sections were evaluated by an experienced 
pathologist without any knowledge of the type of 

animal group and inflammation; contraction was 
reported as grading from 1+ to 3+. 

Statistical analysis was done with Statistical Package 
for Social Sciences (SPSS) for Windows 10.0 and, 
where appropriate, Mann-Whitney U-test and 
Spearman’s rho, with P values less than 0.05 
considered significant.  

III. RESULTS 

The overlying mucosa of each rat in the 
experimental group was intact, with some superficial 
blanching, but carbonization of the tissue was not 
observed. All animals recovered normally and 
tolerated normal intake of food and water within 
1±1.5 hours after reaction from the anesthesia, 
without any complications thereafter. There was no 
exposed wound, bleeding or necrosis to be found 
when the soft palate was observed macroscopically 
after sacrificing the animals.  

A noticeable contraction of the soft palate occurred 
immediately after laser application (Figure 3). After the 
first 24 hours, contraction of the tissue was labeled as 
level 2.5. Shrinkage decreased gradually and was scored 
as 1.6 at the first week, 1.3 at the third week, but was 
still present at the end of fifth week at level 1. 

 
Fig. 3: Acute shrinkage of the soft palate  

IV. DISCUSSION 

This study evaluated the contraction of the soft 
palate of rats after Er:YAG laser irradiation. 
Histologically, acute shrinkage was observed in the 
experiment (Figure 3). Snoring is a problem that 
affects the majority of the population. A narrowed 
pharyngeal airway and extra vibratory tissue are what 
cause snoring [5], and the general aim of treatment 
options is to expand the airway and eliminate the 
redundant vibratory structures. The optimal treatment 
would effectively decrease the sound of snoring while 
being simple and safe [4]. 
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Research on surgical approaches of snoring and 
sleep apnea has focused on causing less tissue damage. 
Haytaoglu et al. [7] compared the effects of palatal 
implants and uvulopalatal flaps on snoring and sleep 
apnea management. They reported that hospitalization, 
preoperative laboratory studies and loss of labor make 
uvulopalatal flaps an expensive and non-preferred 
method for snoring and sleep apnea treatment, while 
palatal implants could be placed in shorter time under 
local anesthesia with a lower rate of morbidity. 

Wang et al. [3] used Nd:YAG laser as an alternative to 
uvulopalatopharyngoplasty (UPPP) on an animal model 
and demonstrated the stiffening and elevation of the soft 
palate. They reported that Nd:YAG laser seemed to be 
effective in palate shortening and stiffness of the canine, 
but it remained to be determined if it would produce the 
same effects in human subjects.  

Traditional surgical and non-surgical treatments do 
not provide satisfactory consequences, and surgical 
methods are also associated with some significant risks 
such as pain, hemorrhage, infection and 
malfunction [3,4]. Er:YAG laser irradiation, on the 
other hand, is reported to be a non-invasive and more 
effective method available for treating snoring and sleep 
apnea [10,14]. The method uses Er:YAG laser energy, 
which causes a contraction of the collagen fibers and 
provides an opening of the airway to decrease snoring 
and apnea with a 90% success rate. No side effects have 
been reported after Er:YAG laser irradiation in the 
treatment of snoring [10]. Similarly, Dovsak et al. [14] 
showed that Er:YAG laser treatment is a safe method 
and is easily tolerated by patients. 

In this study, mucosal contraction can be seen 
immediately after laser irradiation as a result of the 
thermal effect on the tissue. Due to the contraction of 
the pharyngeal soft tissue, the airway expanded and 
vibrations of the pharyngeal soft tissue were 
eliminated. Meanwhile, the mucosa remained intact, 
with no evidence of bleeding, severe inflammation, 
carbonization, necrosis or any other complication.  

Among the literature, this is the first study to 
evaluate the contraction of the soft palate from a 
histological basis after NightLase® application. The 
limitations of the current study include using a small 
number of animals because of animal-use protocols, 
which unfortunately makes it difficult to state 
predictive value. Another limitation is the need for 
sacrification of the rats for histological analysis, which 
made repetitive application of NightLase® impossible. 
Future studies with higher numbers of subjects and 
repetitive laser irradiation are needed to be able to 
draw more definitive conclusions. 

V. CONCLUSIONS 

The present study indicates that Er:YAG laser 
irradiation with a snoring handpiece (PS04) causes 
acute shrinkage of the mucosa. This contraction 
decreases gradually but is still present at the end of 
fifth week. This treatment option may be considered 
safe due to the absence of any carbonization, necrosis 
or hemorrhage.  

REFERENCES 

1. Hsia JC, Camacho M, Capasso R. (2014) Snoring exclusively 
during nasal breathing: a newly described respiratory pattern 
during sleep. Sleep Breath 18:159–164. 

2. Lugaresi E, Cirignotta F, Coccagna G, Baruzzi A. (1982) Snoring 
and the obstructive apnea syndrome. Electroencephalogr Clin 
Neurophysiol. Suppl, 421–30. 

3. Wang Z, Rebeiz EE, Shapshay S. (2002) Laser soft palate 
“stiffening”: An alternative to uvulopalatopharyngoplasty. Lasers 
Surg Med 30: 40–43. 

4. Rotenberg BW, Luu K. (2012) Four-year outcomes of palatal 
implants for primary snoring treatment: A prospective 
longitudinal study. Laryngoscope 122: 696–699. 

5. Chiesa Estomba C, Rivera Schmitz T, Ossa Echeverri CC, 
Betances Reinoso FA, Fariña Conde J, Alonso Parraga D. (2015) 
The treatment of snoring by radiofrequency-assisted 
uvulopalatoplasty and results after one-session protocol: a 
prospective, longitudinal, non-randomized study. Eur Arch Oto-
Rhino-Laryngology 272: 3059–3063. 

6. Fujita S, Conway W, Zorick F, Roth T. (1981) Surgical correction 
of anatomic abnormalities in obstructive sleep apnea syndrome: 
uvulopalatopharyngoplasty. Otolaryngol Head Neck Surg 89: 
923–34. 

7. Haytoglu S, Kayabasoglu G, Sezen OS. (2014) Comparison of 
Two Techniques in Simple Snoring and Obstructive Sleep Apnea 
Syndrome Patients: Palatal Implant or Uvulopalatal Flap. Eur J 
Gen Med 11(3):179-186  

8. Blumen MB, Vezina JP, Bequignon E, Chabolle F. (2013) 
Snoring intensity after a first session of soft palate 
radiofrequency. Laryngoscope 123: 1556–1559. 

9. Poyrazoglu E, Dogru S, Saat B, Gungor A, Cekin E, Cincik H. 
(2006) Histologic effects of injection snoreplasty and 
radiofrequency in the rat soft palate. Otolaryngol. - Head Neck 
Surg 135: 561–564. 

10. Svahnström K. (2013) Er :YAG Laser Treatment of Sleep-
Disordered Breathing. J Laser Heal Acad 2:13-16. 

11. Fiz JA, Prat JM, Jané R. (2009) Treatment of Patients With 
Simple Snoring. Arch Bronconeumol (English Ed) 45: 508–515. 

12. Baisch A, Maurer JT, Hörmann K, Stuck BA (2009) Combined 
radiofrequency assisted uvulopalatoplasty in the treatment of 
snoring. Eur Arch Oto-Rhino-Laryngology 266:125–130. 

13. Hultcrantz E, Harder L, Loord H (2010) Long-term effects of 
radiofrequency ablation of the soft palate on snoring. Eur Arch 
Oto-Rhino-Laryngology 267: 137–142. 

14. Dovsak D, Gabrijelcic J, Vizintin Z. (2011) NightLase TM – a 
New Laser Treatment Method for the Reduction of Snoring and 
Sleep Apnea – a Pilot Study. 1:9-10. 

 
 
 

The intent of this Laser and Health Academy publication is to facilitate an 
exchange of information on the views, research results, and clinical 
experiences within the medical laser community. The contents of this 
publication are the sole responsibility of the authors and may not in any 
circumstances be regarded as official product information by medical 
equipment manufacturers. When in doubt, please check with the 
manufacturers about whether a specific product or application has been 
approved or cleared to be marketed and sold in your country. 


