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ABSTRACT  

Dentin hypersensitivity (DH) is exaggerated severe, 
sharp and sudden pain arising from dentin exposure. 
Stimuli can be thermal, tactile, evaporative, chemical 
or osmotic. This condition is very common and 
different treating options have been proposed. 

DH usually occurs as the result of enamel or 
cementum loss or exposure of dentinal tubules. 
Brännström theory, which deals with the flow of 
dentinal fluid, is most widely accepted. 

The mechanism of laser desensitization is the 
occlusion by partial melting after low-level irradiation. 
Er:YAG laser also has an analgesic effect on pulpal 
nerves, which can explain instant desensitization after 
treatment. 

In this study we compared Er:YAG laser with 
desensitizer containing 5% glutaraldehyde and 35% 
hydroxyethyl methacrylate. The study was designed as 
prospective split-mouth randomized clinical trial. 
Perceived pain was assessed with compressed air before, 
immediately after treatment and at 6 months follow-up. 

DH was successfully reduced in both groups, but 
statistically more significantly in the Er:YAG group. 
DH treatment with Er:YAG laser at low fluences is 
safe, minimally invasive and effective. 
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I. INTRODUCTION 

Dentin hypersensitivity (DH) is exaggerated severe, 
sharp and sudden pain arising from dentin exposure. 
Stimuli can be thermal, tactile, evaporative, chemical 
or osmotic.[1] 

The prevalence of this condition is very 
heterogenous, at around 1.3% to 92.1%, and the 
average from studies was 33.5%.[2] DH is most 
prevalent among females in their thirties.[3] 

DH usually occurs as the result of enamel or 
cementum loss or exposure of dentinal tubules. This 
can happen due to attrition, abrasion, erosion, 
abfraction or gingival recession.[4] Based on the 
studies in the past, different theories have been 
proposed on DH. Brännström theory, which deals 
with the flow of dentinal fluid, is most widely 
accepted. Dentinal fluid flow away from the pulp is 
caused by drying, cooling, evaporation and hypertonic 
chemical stimuli. Heating causes the flow of dentinal 
fluid toward the pulp. The number of tubules in 
sensitive dentin is much higher, and those tubules are 
wider than those in non-sensitive dentin.[4, 5] 

Different therapies are used in DH treatment, 
however, long-term efficacy is still doubtful.[6] 

Gluma desensitizer, as one of the widely accepted 
and applied therapies, contains hydroxyethyl 
methacrylate (HEMA) and glutaraldehyde. 
Glutaraldehyde coagulates the proteins in the dentinal 
tubules. It reacts with the serum albumin in the dentinal 
fluid, causing its precipitation. HEMA occludes the 
dentinal tubules, forming deep resinous tags.[7] 

The mechanism of laser desensitization is occlusion 
by partial melting after low-level irradiation. Er:YAG 
laser also has an analgesic effect on pulpal nerves, which 
can explain instant desensitization after treatment.[8] 

The Er:YAG laser emits pulsed beams with a 
wavelength of 2940 nm. It is very well absorbed in 
water and hydroxyapathite.[9] 

Erbium lasers have been used for treating DH. In a 
study conducted by Aranha and Eduardo10 the use of 
erbium lasers for treating DH caused by non-carious 
cervical lesions showed promising results by reducing 
DH and preserving vitality of the pulp. 
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With this study, we wanted to assess if DH treatment 
with Er:YAG laser is effective in the long term. 

II. MATERIALS AND METHODS 

The study was designed as prospective split-mouth 
randomized clinical trial. A total of 12 patients (6 men 
and 6 women), aged from 32 to 61, with 81 
hypersensitive teeth were included. Patients with a 
least 2 hypersensitive teeth were included.  

Exclusion criteria were: pregnancy, breastfeeding, 
use of sensitivity oral care products within the 
previous 8 weeks, xerostomia, dental prophylaxis or 
teeth whitening within the previous 8 weeks of 
screening, active caries or periodontitis and treatment 
of periodontal disease within 3 months of screening. 

40 teeth were treated with Gluma desensitizing 
agent (Heraeus Kulzer GmbH, Wehreim, Germany) 
and 41 teeth were treated with low-energy Er:YAG 
laser LightWalker (Fotona d.o.o., Ljubljana, Slovenia). 
Perceived pain was assessed on scale from 0 to 10 
(VAS score) with compressed air before, immediately 
after treatment and at 6 months follow-up. 

Gluma desensitizer was applied on dry teeth for 30 
seconds with a microbrush. Teeth in the laser group 
were irradiated for 60 seconds with 15 pulses per 
second (frequency of 15 Hz). Each 300 µs long pulse 
had 5 mJ of energy. A H14 handpiece with an 8 mm 
long cylindrical tip (1.3 mm diameter) was used. 
During irradiation patients reported slight discomfort. 
No other side effects were reported.  

III. RESULTS 

Sensitivity was reduced in both groups. Mean 
sensitivity after 6 months as measured by VAS score 
dropped to an average score of 3.71 in the LASER 
group and 2.28 in the GLUMA group, respectively 
(Figure 1).  

 
Fig. 1: Mean sensitivity before, immediately after and at 6 
months follow-up for the GLUMA and LASER groups 
(Pain perception on VAS scale). 

Improvement of the VAS score from before to 
after treatment was more significant in the LASER 
group (P<0.001). The difference was even bigger at 
the 6-month follow-up (P<0.001) (Figure 2). 

 
Fig. 2: Frequency of change in sensitivity (VAS score) at 6 
months follow-up. 

IV. DISCUSSION 

Treating DH consists of reducing dentinal fluid 
movement by narrowing or occluding open tubules. 
This translates into blockage of nerve stimuli 
transmission to odontoblasts, inhibiting pain. 
Different therapies are used in DH treatment, 
however, long-term efficacy is still doubtful.[6] 

Studies has shown that desensitizer containing 5% 
glutaraldehyde and 35% hydroxyethyl methacrylate 
(Gluma desensitizer, Heraeus Kulzer GmbH, 
Wehreim, Germany), is an effective desensitizing 
agent. [7, 11]  

Different lasers are described in the literature for 
treating DH. Most of them concluded that lasers are a 
promising tool for treating DH.[12] Nd:YAG laser 
was first described in the literature for DH treatment, 
although other wavelengths like Er:YAG are also 
effective. [11] 

For this study we chose Er:YAG laser with low 
fluences. The mechanism of laser DH treatment is 
occlusion by partial melting after low-level irradiation. 
Er:YAG laser also has an analgesic effect on pulpal 
nerves, which can explain instant desensitization after 
treatment. [6] 

In this study we compared Er:YAG laser with 
desensitizer containing 5% glutaraldehyde and 35% 
hydroxyethyl methacrylate. DH was successfully 
reduced in both groups, but statistically more 
significantly in the Er:YAG group. Desensitizer 
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containing 5% glutaraldehyde and 35% hydroxyethyl 
methacrylate showed a statistically significant 
reduction in DH scores over other materials. [13] 
According to our study, irradiating with Er:YAG laser 
should be a preferred method for treating DH. 

DH treatment with Er:YAG laser in low fluences is 
safe, minimally invasive and long-term effective. 

V. CONCLUSIONS 

Irradiation with Er:YAG laser shows superior 
results in reducing DH compared to traditional 
desensitizers containing glutaraldehyde and 
hydroxyethyl methacrylate. Further research is needed 
to optimise Er:YAG parameters for DH treatment.  
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