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ABSTRACT

Objective: The aim of this study was to evaluate the effectiveness of the clinical use of the gallium-alu-
minum-arsenium (GaAlAs) laser at the maximum and minimum energies recommended by the manufac-
turer for the treatment of dentine hypersensitivity. Background Data: Dentine hypersensitivity (DH) is a
response to a stimulus that would not usually cause pain in a healthy tooth. It is characterized by sharp
pain of short duration from the denuded dentin. Its etiology is unknown. The dentin only begins to show
sensitivity when exposed to the buccal environment. This exposure can result after removal of the enamel
and/or dental cement, or after root denudation. Different treatments are proposed for this disorder. Mate-
rials and Methods: In this study, 25 patients, with a total number of 106 cases of DH, were treated with
GaAlAs low-level laser therapy (LLLT). 65% of the teeth were premolars; 14% were incisors and molars;
6.6% were canines. The teeth were irradiated with 3 and 5 J/cm2 for up to six sessions, with an interval of
72 h between each application, and they were evaluated initially, after each application, and at 15 and 60
days follow-up post-treatment. Results: The treatment was effective in 86.53% and 88.88% of the irradi-
ated teeth, respectively, with the minimum and maximum energy recommended by the manufacturer.
There was a statistically significant difference between DH and after a follow-up of 60 days for both groups.
The difference among the energy maximum and minimum was not significant. Conclusion: The GaAlAs
low-level laser was effective in reducing initial DH. A significant difference was found between initial values
of hypersensitivity and after 60 days follow-up post-treatment. No significant difference was found between
minimum (3 J/cm2) and maximum (5 J/cm2) applied energy.
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INTRODUCTION

DENTINE HYPERSENSITIVITY (DH) is described clinically as an
exaggerated response to a non-noxious sensory stimulus

that would not usually cause a response in a healthy tooth.1–4

Thermal, tactile, evaporative, osmotic, and some chemical stim-
uli applied to the exposed dentin cause a sharp pain with short
duration, but do not cause pathological alterations to the dentin–pulp
complex in this disorder.5–7

DH affects one in seven adult patients.8 The most affected
age group is 20–30 years old, with no significant difference in
prevalence between the sexes.1,8 Premolars have a larger inci-
dence, and the cervical area of the buccal surface has a larger
frequency of this disorder than other teeth.8,9

Dentin, in normal conditions, is covered by enamel and ce-
mentum and is not sensitive to external stimuli. Dentin only be-
gins to show sensitivity when exposed to the buccal atmosphere,
due to the removal of the enamel layer and/or dental cementum
by processes that include attrition, abrasion, and erosion, or by
radicular denudation as a result of gingival recession or perio-
dontal disease.10

Once exposed, the fine cementum layer (20–50 µm) is re-
moved easily by periodontal scaling, abrasive toothpastes, acid
and abrasive foods, and toothbrushing.11 In addition, in about
10% of individuals, the enamel and the cementum do not meet,
exposing an area of dentin.6,11

It is known that innervation does not exist in the whole ex-
tension of the dentin and that the nerve terminations present in
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the dentinal tubules are close to the pulp.12 This characteristic
supports the theory that a mechanism of indirect stimulation of
the nerve terminations exists, causing the pain.

Transmission of stimuli is the theory of the movement of the
dentinal fluid (or the hydrodynamic mechanism) that is most
widely accepted.13 According to this theory, the pain results
from stimulus of the nerve terminations close to the odonto-
blastic layer, due to the movement of the dentinal fluid in the
direction of the pulp or opposite to it, depending on the nature
of the stimulus.14

Several materials and different methods are used for the
treatment of DH.15,16 For safe and effective treatment, the
desensitizing agent should not be irritating to the pulp,
should present easy application, should be well tolerated by
the patient, should leave no dental staining, should have rea-
sonable cost, and should promote an immediate and durable
effect.17

Low-level laser therapy (LLLT) is a densitizing method that
shows promise. This treatment induces alterations within the
net of nerve transmission of the dental pulp, instead of altering
the exposed dentinal surface, as in most other types of treat-
ment.18 LLLT has been used for DH since the 1980s. Studies
using the GaAlAs laser showed DH reduction in the range of
60–98%.19–25

This study had the objective of evaluating the effectiveness
of the clinical application of the gallium-aluminum-arsenium
laser (GaAlAs) as well as the maximum and minimum en-
ergies, recommended by the manufacturer for the treatment
of DH.

MATERIALS AND METHODS

For the accomplishment of this clinical study, patients pre-
senting with DH were selected, and the research project was
submitted to the evaluation of the Committee of Ethics of the
FOSJC–UNESP.

The patients were selected independently of the presence
or absence of cervical lesions such as erosions, abrasions,
and abfractions, as well as gingival recessions. Patients of
both sexes were admitted, most of adult age, with absence
of dental mobility or presenting mobility lower than first de-
gree.24 Patients with one of the following characteristics
were excluded: active periodontal disease; periodontal sur-
gery in the last 6 months; carious lesions; extensive restora-
tions; pulpitis; dental fractures; or chronic or weakening
disease with constant episodes of pain and ingestion of daily
doses of medications (e.g., analgesics, anticonvulsants, anti-
histamines, sedatives, tranquilizers, antidepressants, or anti-
inflammatories).4,24,26–28

The number of selected patients was 25 (14 females and 11
males), with ages between 14 and 58 years, presenting 106
cases of DH. These patients divided into two homogeneous
groups: Group A consisted of 13 patients with mean age of
34.70 years, with 52 cases of DH. Group B had 12 patients
with mean age of 34.75 years, with 54 cases of DH.

DH was evaluated by means of evaporative stimulus. Air
emission from a standard air-water syringe was applied on
the buccal cervical area, approximately 3 mm away from

the tooth surface, perpendicular to the cement enamel junc-
tion, for 5 sec and with constant pressure of 80 pounds. Dur-
ing the evaluation, the operative field was maintained without
rubber dam isolation, and the adjacent teeth were protected
with the fingers of the operator.4,7 This procedure was used to
establish a baseline value at the end of each laser session and
at 15 and 60 days post-treatment. Evaluation of the pain was
based on the patient’s subjective answer, using the Visual
Analog Scale.4,24,25,27–31 Ordinal values from 0 to 10 are lo-
cated at the opposite ends of this scale and represent “pain ab-
sence” (value 0) and “intolerable pain” (value 10). The
patients were asked to indicate a value from 0 to 10 that best
represented their pain level due to the air blast application.
Only patients with minimum initial evaluation, of score 3,
were selected.

To determine the effects of laser on DH pain, the following
approach was used:

(a) Excellent—DH reached value 0, meaning pain absence.
(b) Good—DH reached value 1, 2, or 3, that is to say, tolerable

light pain.
(c) Unsatisfactory—DH reached value 4, 5, or 6 (moderate

pain) and 7, 8, or 9 (strong pain); even so, the pain was
tolerated.

(d) Bad—Final DH was higher than the initial and the pain
was not tolerated.

Treatment was considered effective in those cases where DH
reached excellent or good values.

The low-level laser used as desensitizing agent for clinical
application was the GaAlAs laser VR K-611,* visible in red,
with density of adjustable energy of 1–15 joules/cm2, continu-
ous potential of 15-mW diode laser and 670-hm wavelength.
Operator and patients used appropriate protective glasses dur-
ing the laser application.28,30,32–35

During irradiation, the teeth were isolated through the use of
cotton rolls, and the laser was applied at the buccal cervical
area, approximately 3 mm away in a perpendicular direction to
the cemento–enamel junction of the committed teeth.

Each tooth of group A received 3 J/cm2 for 1 min and 54
sec, while the teeth of group B were irradiated with 5 J/cm2

for 3 min and 10 sec, periods pre-determined by the manu-
facturer. Only the maximal number of six applications was
reached when needed, with an interval of 72 h between each
irradiation.

The DH value was verified and registered at the beginning
of the treatment (baseline values) and after each application.
The initial DH values for both groups (baseline A and B) had
been admitted as a control value, and further used for com-
parison of therapy effectiveness on DH reduction, as a sub-
jective evaluation, control maintenance would be subjected to
a lower variation of pain interpretation. DH was logged at the
end of six applications, and two follow-ups were accom-
plished after 15 and 60 days following termination of laser
therapy. 

One of two different events determined treatment ending:
(a) when/if the patient reached the zero value in the Visual
Analog Scale, independent of the number of applications
to which the patient had been submitted; or (b) after the
sixth application, the maximum number recommended by
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the manufacturer, even though DH had not reached the zero
value.

The laser’s effectiveness was verified with Wilcoxon test
for paired samples (at 5% significance), comparing initial
DH and DH at 60 days post-treatment, for both groups.
Statistical analysis was performed using the Mann-Whitney
test to verify the comparison among the minimum and maxi-
mum energy recommended by the manufacturer, (at 5% sig-
nificance).

RESULTS

A total of 25 patients were analyzed in this study, with 106
hypersensitive teeth, which resulted in an average of 4.24 teeth
per patient. The most frequently affected teeth were the premo-
lars (65.09%), followed by incisors and molars (14.15%) and
canines (6.60%).

After laser irradiation of the teeth in group A (3 J/cm2), there
was a total pain regression to the zero value in 57.69% and re-
gression to light pain in 28.84% of cases. In group A, we veri-
fied DH regression up to 86.53%. DH was invariable in
13.45%, because there was a regression to moderate pain in
9.61% and to strong pain in 3.84% of cases; the sensitivity ex-
perienced by these patients was tolerable.

After laser irradiation of the teeth in group B (5 J/cm2), we
verified that the treatment was effective in 88.88% of the
cases. There was total pain regression to the zero value in
57.40% and regression to tolerable light pain in 31.48% of
cases.

In this group, DH remained invariable in 11.11% of cases,
because there was regression to moderate pain in 7.40% and to
tolerable strong pain in 3.70% of the cases; the sensitivity ex-
perienced by these patients was once again tolerable.

Among the 52 teeth treated in group A, there was pain re-
currence in five cases (9.61%), and among the 54 teeth treat-
ments in group B, there was pain recurrence in only two

cases (3.70%); both occurred 60 days after the end of the
treatment.

The averages and deviation patterns determined among the
DH values obtained in response to air blast of the groups A and
B are presented in Table 1 and illustrated in Figure 1.

Figure 2 shows the comparison among averages of initial
DH and DH at 60 days after treatment conclusion for groups A
B. We obtained a statistically significant difference between
these two periods, which confirmed the effectiveness of the ap-
plied laser.

The results of the statistical analysis on the difference be-
tween the minimum and maximum energy used in the treat-
ment are presented in Figure 3; no significant difference
between both groups was found.
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TABLE 1. MEAN VALUES AND STANDARD DEVIATION OF THE VALUES OF

DENTINAL HYPERSENSITIVITY TO THE AIR BLAST CALCULATED ON THE VISUAL

ANALOG SCALE WITH RELATIONSHIP TO THE DIFFERENT EVALUATION PERIODS OF

THE MINIMUM (3 J/CM2) AND MAXIMUM (5 J/CM2) LASER ENERGY APPLIED

Group A, 3 J/cm2 Group B, 5 J/cm2

Period of evaluation M (SD) M (SD)

Baseline 7.57 (2.51) 7.22 (2.51)
1st session 5.34 (3.10) 5.40 (3.12)
2nd session 3.98 (2.86) 4.05 (2.87)
3rd session 3.01 (2.81) 3.40 (2.85)
4th session 2.30 (2.49) 3.01 (2.91)
5th session 1.78 (2.26) 2.18 (2.76)
6th session 1.34 (2.12) 1.72 (2.36)
15 days follow-up 1.30 (1.96) 1.20 (1.83)
60 days follow-up 1.44 (2.20) 1.18 (1.97)

FIG. 1. Mean values and standard deviation of the values of
dentinal hypersensitivity calculated on the Visual Analog
Scale with relationship to the different evaluation periods of
the minimum (3 J/cm2) and maximum (5 J/cm2) laser energy
applied.
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DISCUSSION

In our study, the mean age of subjects was 34.7 years, simi-
lar to the age range of the study by Flynn et al.,1 whose patients
presented a mean age of 34 years. Among our 25 evaluated pa-
tients, an average of 4.24 teeth was diagnosed per patient, also
observed by Orchardson and Collins,9 who found in their study
an average of four DH teeth per patient. The premolars were
affected by DH with larger frequency as per Graf and Galasse8

and Orchardson and Collins,9 who also observed a larger inci-
dence of these teeth in their studies. In our study, all teeth pre-
sented DH in the coronary buccal cervical surface, as was
found in works of Flynn et al.,1 Graf and Galasse,8 and Or-
chardson and Collins.9

In the literature discussed, two main forms of treatment—tu-
bular occlusion and reduction of sensorial nervous activity—
were found.14,15,36–40

Several mechanisms are proposed to explain the effects of
LLLT on DH; however, in spite of the vast literature, informa-
tion on the neurophysiologic mechanism was not conclusive.41,42

Our results are in agreement with those observed by Wak-
abayashi and Matsumoto,19who verified effectiveness in the
DH treatment with GaAlAs laser in 98% of the cases, confirm-
ing that LLLT was an effective desensitizing agent. Furuoka et
al.20 demonstrated the effectiveness of DH treatment with
GaAlAs laser in 92% of cases, with few recurrent signs. Ku-
mazaki et al.,21 using a semiconductor GaAlAs laser, observed
an effectiveness of 69.2% in the laser-treated group in compar-
ison to the placebo group, with a statistically significant differ-
ence among groups. Yamaguchi et al.22 verified effectiveness
of the low-level GaAlAs laser in 60% in the control group and
22.2% in the placebo group, which indicates that the laser can
be effective in DH pain reduction.

The decrease in DH observed in our study agrees with the
results obtained by Groth,23 who showed DH reduction with
the use of a low-level GaAlAs laser.

Gerschman et al.24 observed that thermal and tactile sensitiv-
ity was reduced, respectively in 67% and 65%, when the

GaAlAs laser was applied to patients with hypersensitive teeth,
demonstrating that the laser was an effective treatment method
for this condition. The authors affirmed that, while the mecha-
nism of the low-level laser on DH remained uncertain, the re-
sults follow the line of most recent research in the area,
suggesting modification in neuronal activity.

Liu and Lan25 also found that treatment of HD with the
GaAlAs semiconductor diode laser was effective. These au-
thors verified reduction of sensitivity to air blast and a mechan-
ical stimulus, respectively, in 70% and 72% of their cases.

Brugnera Júnior et al.44 showed that younger patients, with
better dentinal and pulp conditions, tend to recover more
rapidly during laser treatment.

Gomi et al.45 verified that the increase in effectiveness of the
treatment is directly proportional to the increase in the number
of applications. Similar results were also found in our study,
because the averages of the DH values of groups A and B re-
duced gradually as the number of applications increased.

As in our study, Senda et al.46 did not observe increase of
pain or collateral effects after laser treatment in any of the
treated cases.

Similar to the results of our study, Wakabayashi and Mat-
sumoto19 showed a lower effectiveness of the GaAlAs laser
when the teeth presented strong and intolerable pain in re-
sponse to applied stimulus, as well as a larger recurrence of
hypersensitivity.

Analyzing the cases where there was recurrence, we no-
ticed in most of our cases that initial pain was at the highest
value of the Visual Analog Scale, which was also found in
other studies,19,33 The comparison among the different ap-
plied energies was not statistically significant. We verified,
in this study, that painful sensitivity in response to an ap-
plied stimulus exhibited great variation, not only among pa-
tients, but also within a patient. Each tooth reacted to the
treatment in a unique way, making it impossible to establish
a pattern. It is important to note good patient acceptance of
the laser treatment in this and in other studies found in the
literature.25,47,48
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FIG. 3. Mann-Whitney test (a = 0.05) for verification of
the difference between the minimum (3 J/cm2) and maximum
(5 J/cm2) laser energy used in the treatment according to evalu-
ation periods.

FIG. 2. Wilcoxon test (a = 0.05) for paired samples for veri-
fication of the effectiveness of the minimum (A) and maximum
(B) laser energy between the baseline values of the dentinal hy-
persensitivity and values at 60 days follow-up.

http://www.liebertonline.com/action/showImage?doi=10.1089/104454703322564505&iName=master.img-001.jpg&w=489&h=170


We observed, in our literature review, no data on the long-
term effects of LLLT for DH; therefore, more studies evaluat-
ing this new treatment modality are necessary.

CONCLUSION

The initial DH was reduced after treatment with the low-
level GaAlAs laser. The difference between initial DH and DH
at 60 days post-treatment was statistically significant. The dif-
ference among the minimum (3 J/cm2) and maximum (5 J/cm2)
energies recommended by the manufacturer was not statisti-
cally significant.
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