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 Dentin hypersensitivity has been defined as a short, sharp pain caused by 

exposure of the exposed dentin to an external stimulus, such as heat, cold, 

some acidic liquids, and tactile. The use of laser has become more popular 

recently and appears to be a promising treatment method in this field. The 

aim of the study is to compare the effectiveness of both the Nd:YAG laser 

and the 810nm diode laser in the treatment of dentinal hypersensitivity on 

a sample of patients from  Syrian population. This study was conducted on 

100 teeth in six patients (2 females and 4 males) suffering from dentinal 

hypersensitivity. The sample was randomly divided into two groups, each 

group contains 50 teeth, G1 (Nd: YAG laser 1 w, 10 Hz, 100 mJ, 20s 

repeated 4 times with 20s interval), G2 (diode laser 810nm 1 W, continuous 

mode, 30s, repeated 3 times with 20s interval). Each group was divided by 

the split mouth technique into two categories containing 25 teeth each. The 

first category was treated by application of the laser alone towards the target 

area, and the second category treated by application of sodium fluoride gel 

for one minute, and then the laser was applied with the same settings as the 

first category. The pain was evaluated using a numeric rating scale (NRS) 

of 100 degrees before, immediately after treatment, and after (3 - 6 and 9) 

months by applying an air stream from a dental chair syringe at a distance 

of 0.5 cm from the target area. The results of this study showed that both 

types of laser was effective in treating pain caused by dentinal 

hypersensitivity. The average values of pain reduction on the numeric 

rating scale (NRS) showed the superiority of the Nd: YAG laser over the 

810nm Diode laser after treatment, and at all stages of observation. 

Although no statistical significant differences appeared between laser 

application alone and combined application of laser after sodium fluoride 

gel in pain reduction values, the combined technique resulted in slightly 

more pain reduction than the laser application alone. Based on the results 

of this study, it can be concluded that the effectiveness of applying both 

810nm diode laser / Nd: YAG laser alone and in combination with sodium 

fluoride gel is confirmed. In addition, the use of 810nm diode laser can be 

considered as a simple, reliable, and cost effective treatment method when 

compared with the use of Nd: YAG laser, which have an expensive 

operational charges that are not suitable for all patients. 
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1. INTRODUCTION 

Dentinal hypersensitivity is considered one of the biggest challenges faced by both dentists and patients alike. 

The number of patients visiting clinics, who want to get effective treatment, increases every day for the sake 

of getting rid of the pain associated with dentinal hypersensitivity when the teeth are exposed to many external 

stimuli such as air, cold water and acidic liquids and even just touching the cervical region of the tooth [1]. 

 

Dentinal hypersensitivity is defined as a short, extreme pain that is caused by the exposure of the exposed 

dentin to a stimulus, which is usually either thermal, vaporous, tactile, or chemical, as this pain cannot be 

attributed to any of the other dental lesions and diseases [2]. The Dentinal hypersensitivity has been 

considered a real daily suffering for a certain percentage of people, and it is described as a vague case with 

multiple causes [3]. 

 

Dentinal hypersensitivity results from the exposure of dentin to the oral cavity, which is called localization 

of injury and the opening of dentinal canals to the oral captivity, which is called initiation of injury. It occurs 

because of several reasons. The most important reason is gingival recession resulting from a wide range of 

factors such as the harming and wrong way of brushing the teeth, periodontal surgeries, and infections of the 

gingiva and the periodontal tissues of the teeth, which result from poor oral hygiene and the accumulation of 

bacterial plaque and calculus [4]. Dentinal hypersensitivity is also caused by the removal of the enamel layer 

covering the dentin, which occurs due to many factors. The first factor is erosion that is caused by various 

acidic liquids. The second one is Abfraction that is caused by the eccentric occlusal forces that focus efforts 

in the cervical region of the tooth. Third, it occurs due to attrition, which results from the occlusion of the 

teeth with each other. The final factor is the abrasion, which is caused by the friction of the teeth with external 

bodies, especially hard toothbrushes and whitening toothpastes containing high proportions of abrasive 

materials [5]. 

 

In order to explain the reason behind the pain caused by dentinal hypersensitivity, several scientific theories 

have been proposed, which attempt to know the mechanism of its occurrence. One of such theories is the 

neurological theory, which assumes that various external stimuli contribute to the activation of nerve endings 

within the dentinal tubules. Another theory is the Transduction theory, which assumes that dentin-producing 

cells play a sensory role as they are affected by external stimuli and release the neurotransmitters that activate 

nearby nerve endings and cause pain [6]. The third theory is the hydrodynamic theory, which is the most 

widely common and accepted by most researchers around the world. It assumes that the movement of fluids 

within the dentinal tubules, which results from external stimuli, contributes to the activation of the nerve 

endings existing within and near the dentinal canals and the dentinal-pulp junction and cause pain [7]. 

 

The use of medical lasers in dentistry began at the beginning of the 1960s, and the first dental lasers were 

used to remove dental caries in the mid-sixties. The use of lasers in the treatment of dentinal hypersensitivity 

began in the mid-1980s, by Matsumoto and colleagues [8]. 

 

Compared with other methods of treating the symptoms of dentinal hypersensitivity, the use of laser is 

considered as an easy, safe and reliable method, in addition to its quick effect [9]. 
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The rapid development of the laser device industry recently, especially in the field of multi-wavelength diode 

lasers, makes it the best choice for most practicing physicians, as it is characterized by its ease of use and 

operation through modern interactive interfaces, in addition to being small and easy to transport. Many 

systematic reviews has concluded that diode and near-infrared lasers were effective in treating dentinal 

hypersensitivity [10], [11]. This study was conducted with the aim of testing the efficacy of diode lasers in 

treating dentinal hypersensitivity compared to the Nd:YAG laser. 

 

This research aims at comparing the efficacy of each of the 810nm diode and Nd:YAG lasers, whether alone 

or in combination with sodium fluoride gel in the treatment of dentinal hypersensitivity in a sample from the 

Syrian community. 

 

2. Materials and methods 

 

2.1 The study sample 

The research sample included 100 teeth in six patients (2 females and 4 males) suffering from dentinal 

hypersensitivity. The sample was selected from the patients who visited the Department of Oral Medicine at 

the Faculty of Dentistry, Damascus University in the period between 1/6/2020 and 31/12/2021. The patients 

were accepted after they were given all the information related to the research (the methodology of conducting 

this study and the follow-up period) orally and in writing. Written agreement that they accepted to be included 

in this research was gained from them. This research was conducted in accordance with the principles of the 

Helsinki Declaration of Ethics for Scientific Research when conducting clinical studies. 

 

2.2 Study groups 

The teeth included in the study were randomly divided into two main groups, which were treated using two 

different types of laser. 

 

2.2.1 The first group 

The number of teeth is fifty, which were treated using the Nd: YAG laser with a wavelength of 1064 nm, in 

the Laser Research Unit of the Faculty of Dentistry, Damascus University. This group was divided into two 

categories with the split mouth technique. 

 

Category I: It included twenty-five teeth with dentinal hypersensitivity. They were treated by applying Nd: 

YAG laser alone. 

 

Category II: It included twenty-five teeth with dentinal hypersensitivity. They were treated by applying 

sodium fluorine gel to the dental hypersensitivity area, and then the laser, with the same settings as the first 

category, was applied. 

 

2.2.2 The second group 

The number of teeth is fifty, which were treated with a Diode laser with a wavelength of 810 nm, in the laser 

treatment clinic at the Department of Oral Medicine of the Faculty of Dentistry, Damascus University. This 

group was divided into two categories with the split mouth technique. 

 

Category I: It included 25 teeth suffering from dentinal hypersensitivity. They were treated by applying 

810nm diode laser alone. 

 

Category II: It included 25 teeth suffering from dentinal hypersensitivity. They were treated by applying 
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sodium fluorine gel to the area of dental hypersensitivity, and then the laser, with the same settings as the first 

category, was applied. 

 

2.3 Admission and exclusion criteria for the study 

2.3.1 Admission criteria 

• The patients should be over the age of 18. 

• The patients should be of good general health and be free from general and chronic diseases. 

• The patients should give a written consent to be included in the research in accordance with the terms 

of the research and should commit themselves to a follow-up period of nine months after treatment. 

• Patients should be with dentinal hypersensitivity, who have a pain intensity of 30 or more on the NRS 

digital pain scale. 

• The patient should have at least one tooth on each side of the upper or lower jaw, with dentinal 

hypersensitivity. 

• The area of dentinal hypersensitivity is the vestibular or lingual surfaces of the incisors, canines, and 

the upper and lower premolars. 

 

2.3.2 Exclusion criteria 

• Patients who have been undergoing periodontal treatment, whether recent or within a period of less 

than one month. 

• Patients who have been undergoing periodontal surgery, whether recent or within a period of less 

than three months. 

• Patients who have been taking anti-inflammatory, analgesic, and sedative medications. 

• Patients who have been using toothpastes to treat dentinal hypersensitivity for less than a month. 

• Patients with teeth that suffer from defects in the enamel or dentin. 

• Patients with teeth that are decayed, broken or cracked. 

• Patients with restoratively treated teeth (composite fillings, amalgam fillings). 

• Patients with teeth that have recently undergone both types of bleaching (in the clinic or at home). 

• Patients with teeth that are crowned or used as abutments. 

• Patients with teeth that show irreversible pulpitis symptoms. 

 

2.4 The indicator used in the study 

2.4.1 Pain Assessment 

The numeric rating scale (NRS) was used. The patient was informed with the necessity of giving a numerical 

value to the pain he feels according to the scale shown in front of him. In this scale, the number 0 indicates 

that there is no pain at all, and the number 100 indicates the presence of very severe and unbearable pain, and 

light pain ranges between 1 and 30, moderate pain is exactly more than 30 to 60, and severe pain is exactly 

greater than 60. Figure (1) 

 

 
Figure (1): Digital Pain Scale 

 

Pain was assessed for each of the teeth included in the study separately. The target tooth was isolated by the 

researcher through putting his fingers on the adjacent teeth. 
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After examining the patient and excluding the teeth that did not meet the admission criteria, pain in the teeth 

with dentinal hypersensitivity was assessed using agitation by drying (vaporization). That was achieved by 

applying a continuous air stream for 3 seconds from the air syringe in the dental chair, directly on the surface 

of the tooth with dentinal hypersensitivity, about (0.5 - 1) cm away. 

 

2.5 Clinical Procedures 

All information related to each patient was written in a special form, and the methodology of conducting the 

research was explained to each patient in detail.  The patient was asked to agree in writing to be included in 

the research. The necessity of paying attention to oral health procedures, and brushing the teeth daily (at least 

twice) with a medium toothbrush, and all patients participating in the research were assured not to use any 

toothpastes for the treatment of dentinal hypersensitivity, or tooth whitening pastes during their treatment and 

during the follow-up period. 

 

2.5.1 The first group 

Category I: The teeth were isolated with a cotton swab, and the dentinal hypersensitivity area was dried with 

a small cotton ball. An air stream going out of the dental chair air syringe was applied vertically to the 

hypersensitive region for 3 seconds. The pain value given by the patient was recorded. Then it was treated by 

the application of Nd:YAG laser alone with a pulse mode of 1 watt and frequency of 10 Hz for a period of 20 

seconds, vertically on the surface of the tooth and at a distance of 3 mm by means of an optical fiber with a 

diameter of 320 μm.  The entire area of dentinal hypersensitivity was scanned slowly, and the application was 

repeated four times with an interval of 20 seconds between each two applications. The total time of application 

was 80 seconds. Then the pain was reassessed directly by re-applying an air stream from the dental chair 

syringe to the hypersensitive region of the tooth for 3 seconds and the pain value given by the patient was 

recorded. 

 

Category II: The teeth were isolated with a cotton swab and the dentinal hypersensitivity area was dried with 

a small cotton ball.  An air stream was applied from the dental chair air syringe vertically to the hypersensitive 

region for 3 seconds. The pain value given by the patient was recorded. Then it was treated by applying 

sodium fluoride gel on the dental hypersensitivity area with a small brush, which was left for 1 minute. After 

that, the excess was removed by wiping it with a small cotton ball. Laser was applied with the same previous 

settings. Then the pain was reassessed directly by re-applying an air stream from the dental chair syringe to 

the hypersensitive region of the tooth for 3 seconds and the pain value given by the patient was recorded. 

 

2.5.2 The second group 

Category I: The teeth were isolated with a cotton swab, and the dentinal hypersensitivity area was dried with 

a small cotton ball. An air stream was applied from the dental chair air syringe vertically to the hypersensitive 

region for 3 seconds. The pain value given by the patient was recorded. Then it was treated by The application 

of Diode 810 nm laser alone in a continuous mode with a power of 1 watt for a period of 30 seconds, vertically 

on the surface of the tooth and at a distance of 2 mm by means of an optical fiber with a diameter of 320 μm. 

The entire area of dentinal hypersensitivity was scanned slowly, and the application was repeated 3 times 

with an interval period of 20 seconds between each two applications. The total time of application reached 

90 seconds. Then the pain was reassessed directly by re-applying an air current from the dental chair syringe 

to the hypersensitive region of the tooth for 3 seconds, and the pain value given by the patient was recorded.  

Category II: The teeth were isolated with a cotton swab, and the dentinal hypersensitivity area was dried with 

a small cotton ball. An air stream was applied from the dental chair air syringe vertically to the hypersensitive 

region for 3 seconds. The pain value given by the patient was recorded. Then it was treated by applying a gel 

Sodium fluoride on the dental hypersensitivity area with a small brush, which was left for 1 minute. After 
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that, the excess was removed by wiping it with a small cotton ball, and laser was applied with the same 

previous settings. The pain was reassessed directly by reapplying an air stream from the dental chair syringe 

to the hypersensitive region of the tooth for 3 seconds, and the pain value given by the patient was recorded.  

 

2.6 Follow-up Periods 

Pain was reassessed after 3 months, after 6 months, and after 9 months. 

 

2.7 Statistical Study 

The data was collected and filled in an Excel Microsoft file.  The data was statistically analyzed using SPSS 

version 26 with significance level of 0.05. Independent samples T-test was used to study the effect of the type 

of laser and the effect of applying sodium fluoride gel on the extent of pain reduction according to the (NRS) 

numeric rating scale. 

 

3. Results 

In the group in which no sodium fluoride was applied and the 810nm diode laser was used, the extent of pain 

reduction exactly after treatment was (6 ± 25.2). And with the use of Nd:YAG laser was (6.5 ± 29.5), with 

statistically significant difference (p = 0.015). On the other hand, in the group in which sodium fluoride was 

applied, and the 810 nm diode laser was used, the extent of pain reduction exactly after treatment was (4.7 ± 

29.8), and when the Nd:YAG laser was used, the extent was (6.1 ± 30.9) with no statistically significant 

difference between the two groups (p = 0.483). 

 

After three months, in the group in which no sodium fluoride was applied and the 810nm laser was used, the 

extent of pain reduction was (7.1 ± 26.8), and with the use of Nd:YAG laser, the extent of pain reduction was 

(6.9 ± 28.1) with no statistically significant difference between the two groups (p = 0.495). On the other hand, 

in the group in which sodium fluoride was applied and the 810nm diode laser was used, the extent of pain 

reduction was (5.3 ± 30.6), and when the Nd:YAG laser was used, the extent of pain reduction was (7.4 ± 

29.7) with no statistically significant difference between the two groups (p = 0.598). 

 

After six months, in the group in which no sodium fluoride was applied and the 810nm laser was used, the 

extent of pain reduction was (7.1 ± 26.8), and with the use of Nd:YAG laser, the extent of pain reduction was 

(7 ± 26) with no statistically significant difference between the two groups (p = 0.613). On the other hand, in 

the group in which sodium fluoride was applied and the 810nm diode laser was used, the extent of pain 

reduction was (5.8 ± 30.4), and when the Nd:YAG laser was used, the extent of pain reduction was (6.9 ± 

31.2) with no statistically significant difference between the two groups (p = 0.646). 

 

After nine months, in the group in which no sodium fluoride was applied and the 810nm laser was used, the 

extent of pain reduction was (7.1 ± 26.8), and with the use of Nd:YAG laser, the extent of pain reduction was 

(8.4 ± 26.7) with no statistically significant difference between the two groups (p = 0.971). On the other hand, 

in the group in which sodium fluoride was applied and the 810nm diode laser was used, the extent of pain 

reduction was (5.8 ± 30.4), and when the Nd:YAG laser was used, the extent of pain reduction was (7.6 ± 

31.7) with no statistically significant difference between the two groups (p = 0.455). Table (1) 

 

Table (1): Study of the difference in pain reduction between the two types of laser 
used during the observation periods. 

Follow-up 

Period 

applying 

sodium 

fluoride 

810* ND:YAG* Mean 

Difference 

P 
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exactly 

after the 

treatment 

No 6 ± 25.2 6.5 ± 29.5 -4.3 0.015 

Yes 4.7 ± 29.8 6.1 ± 30.9 -1.1 0.483 

after 3 

months 

No 7.1 ± 26.8 6.9 ± 28.1 -1.3 0.495 

Yes 5.3 ± 30.6 7.4 ± 29.7 0.9 0.598 

after 6 

months 

No 6.9 ± 27 7 ± 26 1 0.613 

Yes 5.8 ± 30.4 6.9 ± 31.2 -0.8 0.646 

after 9 

months 

No 6.4 ± 26.8 8.4 ± 26.7 0.1 0.971 

Yes 4.8 ± 30.4 7.6 ± 31.7 -1.3 0.455 

 

On the other hand, exactly after the treatment, with 810 nm diode laser, the extent of pain reduction without 

the use of sodium fluoride was (6 ± 25.2), and with the use of sodium fluoride was (4.7 ± 29.8), the difference 

was (4.6) statistically significant (P = 0.004). After three months, the extent of pain reduction without using 

sodium fluoride gel was (7.1 ± 26.8), and with the use of sodium fluoride, was (5.3 ± 30.6)m and the difference 

was (3.8) statistically significant (P = 0.036). After six months, the extent of pain reduction without using 

sodium fluoride gel was (6.9 ± 27), which is statistically insignificantly less than when using sodium fluoride 

gel, which was (5.8 ± 30.4) by (3.4) (P = 0.065). After nine months, the extent of pain reduction without using 

sodium fluoride gel was (6.4 ± 26.8), which is statistically significantly less than when using sodium fluoride 

gel, which was (4.8 ± 30.4) by (3.6) (P = 0.029). 

 

Exactly after treatment, with laser Nd:YAG, the extent of pain reduction without the use of sodium fluoride 

was (6.5 ± 29.5), and when using sodium fluoride, it was (6.1 ± 30.9) with no statistically significant 

difference between the two groups (P = 0.408). After three months, the extent of pain reduction without using 

sodium fluoride was (6.9 ± 28.1), and when using sodium fluoride, it was (7.4 ± 29.7) with no statistically 

significant difference between the two groups (P = 0.412). After six months, the extent of pain reduction 

without using sodium fluoride was (7 ± 26), and when using sodium fluoride, it was (6.9 ± 31.2), which is a 

statistically significant difference between the two groups (P = 0.006). After nine months, the extent of pain 

reduction without using sodium fluoride was (8.4 ± 26.7), and when using sodium fluoride, it was (7.6 ± 

31.7), which is a statistically significant difference between the two groups (P = 0.021). Table (2) 

 

Table (2): Study of the effect of using sodium fluoride on the extent of pain reduction 

according to the type of laser used. 

Laser 

Type 

Observation 

Period 

No fluoride With fluoride Mean 

Difference 

p 

Diode 

810nm 

exactly after 6 ± 25.2 4.7 ± 29.8 -4.6 0.004 

after 3 months 7.1 ± 26.8 5.3 ± 30.6 -3.8 0.036 

after 6 months 6.9 ± 27 5.8 ± 30.4 -3.4 0.065 

after 9 months 6.4 ± 26.8 4.8 ± 30.4 -3.6 0.029 

Nd: YAG exactly after 6.5 ± 29.5 6.1 ± 30.9 -1.4 0.408 

after 3 months 6.9 ± 28.1 7.4 ± 29.7 -1.6 0.412 

after 6 months 7 ± 26 6.9 ± 31.2 -5.2 0.006 

after 9 months 8.4 ± 26.7 7.6 ± 31.7 -5.0 0.021 

 

4. Discussion 

Dentinal hypersensitivity is a serious challenge for many people suffering from it, and it greatly affects their 

quality of life. It often forces them to change their daily routines such as eating, drinking, talking and even 

brushing teeth. In addition, cases of severe dentinal hypersensitivity that last for long periods may lead to 

psychological and emotional harm [12]. 
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The systematic review, by Marto and colleagues, recommends the use of the split mouth technique if possible, 

as it enables researchers to test different treatments in the same person. It also recommends the use of the 

evaporative stimulus as an external inducer to assess pain caused by dentinal hypersensitivity and to evaluate 

the efficacy of treatments as it is the most accurate inducer in terms of outcomes. The current study clearly 

takes into account these criteria [13]. 

 

Several previous clinical studies conducted in different regions of the world confirm the effectiveness of the 

810nm diode laser in reducing the pain of dentinal hypersensitivity, such as the study conducted by Hashim 

and colleagues [14]. In the said study, the 810nm diode laser was applied with an output power of 1 watt and 

a continuous emission pattern for 30 seconds and 60 seconds. It indicated that the longer application time was 

more effective in reducing pain, and this fully agrees with the results of the current study, which showed that 

the 90 s' application time was effective in reducing pain. 

 

The results of this study are consistent with the results of the study of Yilmaz and colleagues conducted in 

Turkey on 58 teeth suffering from dentinal hypersensitivity. The application of laser to treat dentinal 

hypersensitivity is an easy, painless and effective method, which is the same thing that the current study 

confirms [15]. 

 

The results of the current study indicate the effectiveness of the Nd:YAG laser in treating dentinal 

hypersensitivity, which is in agreement with a good number of previous studies that confirm the effectiveness 

of this laser in relieving symptoms of dentinal hypersensitivity, whether immediately after treatment or in the 

long term and for follow-up periods that extend to 6 months. This is just like the clinical study conducted by 

Lopes and colleagues by applying a Nd:YAG laser with an output power of 1.5 W, frequency of 10 Hz, and 

application time of 15 seconds, repeated 4 times, with a time difference of 10 seconds between each 

application and the next, alone or in combined with the desensitizer Gluma [16]. The results showed an 

immediate reduction in symptoms of dentinal hypersensitivity, and the treatment was effective throughout 

the 6-month follow-up period. 

 

The results of the current study indicated that the combined technique of laser application preceded by sodium 

fluoride gel contributed to the stability of the treatment and its non-recurrence throughout the follow-up period 

of 9 months. This is consistent with the results of Jain and colleagues' study, which confirmed that the 

combined technique was more effective in reducing dentinal hypersensitivity pain [17]. 

 

The results of the current study showed that there are no statistically significant differences between the extent 

of pain reduction with the use of both types of laser, whether by the application of the laser only or by the 

combined application with sodium fluoride gel. In spite of that, the pain reduction values indicate the 

superiority of the Nd: YAG laser over the 810 nm diode laser. This is consistent with several studies that 

indicated the superiority of Nd:YAG lasers over near-infrared lasers in the treatment of dentinal 

hypersensitivity, such as the study conducted by Tabatabaei and colleagues [18]. 

 

In spite of the superiority of the Nd: YAG laser over the diode laser, the results of the current study show the 

great convergence in the extent of pain reduction for both types of laser and in the different follow-up periods. 

This makes the use of diode lasers in the treatment of dentinal hypersensitivity an effective, easy to apply 

method and relatively cheap compared to using Nd: YAG lasers. 

 

5. Conclusions 

With the limitations of this study, and based on the results of this study, we conclude that the effectiveness 
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of both types of laser (diode 810 nm and Nd: YAG) in the treatment of dentinal hypersensitivity has been 

proven, whether by single application of the laser or combined application with sodium fluoride gel. The use 

of the 810 nm Diode laser in the treatment of dentinal hypersensitivity is an effective, easy and affordable 

method compared to the use of the Nd: YAG laser. 
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