Granja Journal ISSN: 1390-8596

Comparative Evaluation of 1.23 % Sodium Fluoride (NaF) gel
lontophoresis and Laser Assisted Desensitizing Techniques for

Treating Dentinal Hypersensitivity: A Clinical Study

Nischala Majji*, Anusha Boddeda?, Trinath Kishore Damera?, Tejaswi Kodem?*,
Shiva Shankar Gummaluri®, Gidijala Naveen Kumar Vital®
Postgraduate student, Department of Periodontology and Implantology, GITAM Dental College and Hospital,
Andhra Pradesh,

2Associate Professor, Department of Periodontology and Implantology, GITAM Dental College and Hospital,
Andhra Pradesh, India

3Professor and Head, Department of Periodontology and Implantology, GITAM Dental College and Hospital,
Andhra Pradesh, India

4Assistant Professor, Department of Periodontology and Implantology, GITAM Dental College and Hospital,
Andhra Pradesh, India

SAssistant Professor, Department of Periodontology and Implantology, GITAM Dental College and Hospital,
Andhra Pradesh, India

®Professor, Department of Periodontology and Implantology, GITAM Dental College and Hospital,

Andhra Pradesh, India

Abstract

Background and Aim: Management of Dentinal hypersensitivity (DH) includes at-home
agents such as desensitizing toothpaste and mouthrinses containing potassium nitrate or
fluorides, and in-office procedures such as iontophoresis, which enhances fluoride penetration,
and diode laser therapy, which seals dentinal tubules and stimulates secondary dentin
formation. The present clinical trial aimed to compare the effectiveness of 1.23% NaF gel

iontophoresis and diode laser therapy in managing dentinal hypersensitivity.

Material and Method: Twenty-eight patients with clinically diagnosed dentinal
hypersensitivity were allocated into two groups. Group | received diode laser therapy (980 nm,
0.5 W, non-contact, 1 min per tooth; n=14), and Group Il received 1.23% NaF gel iontophoresis
(n=14). Sensitivity was evaluated using an air-blast test and patient-reported Visual Analogue
Scale (VAS) and Verbal Rating Scale (VRS) scores at baseline, 1 week, and 2 weeks. Data
were analyzed using paired and independent t-tests with p<0.05 considered statistically
significant.

Results: Group | (diode laser) showed no immediate change in VAS and VRS scores but
demonstrated significant reductions at 1 week and 2 weeks (p<0.001). Group Il (NaF

iontophoresis) showed significant immediate reduction (p<0.001) with further improvement at
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1 and 2 weeks (p<0.001). Inter-group comparison revealed greater immediate reduction in
Group 1l but significantly lower scores in Group | at 2 weeks (VAS p=0.035; VRS p=0.015)
Conclusion: The research results showed that both diode laser therapy and iontophoresis were
effective in reducing dentinal hypersensitivity. However, diode laser demonstrated superior
long-term efficacy, indicating its potential as a reliable standalone treatment for achieving
sustained relief.
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score.

Introduction:

Dentin hypersensitivity (DH) is a common clinical condition characterized by brief, sharp pain
arising from exposed dentin in response to non-noxious stimuli such as thermal, evaporative,
tactile, osmotic, or chemical triggers, which cannot be attributed to any other dental condition
[1,2]. This pain can occur intermittently and affect the quality of life of patients. It affects
approximately 8% to 57% of adults and is observed more frequently in patients with
periodontitis (60-98%). It is more common in females and typically occurs in individuals aged
30-40 years. The condition can involve any tooth, with the cervical buccal aspect of canines
and premolars being most commonly affected [3,4]. DH develops when dentin tubules become
exposed due to enamel or cementum loss caused by gingival recession, abrasion, attrition,

abfraction, erosion, improper brushing techniques, or following periodontal therapy [4,5].

Management of DH is generally stepwise, starting with at-home treatments and progressing to
in-office interventions if necessary. At-home strategies include the use of desensitizing
toothpastes and mouth rinses containing potassium nitrate, fluoride, strontium salts, or
arginine, which occlude dentinal tubules or modulate nerve excitability [6,7]. In-office
procedures include topical fluoride applications, adhesive agents, and bioactive restorative
materials such as bioactive glass and glass ionomer cement, which occlude tubules and provide
sustained fluoride release [8,9]. lontophoresis employs a low-intensity direct current to enhance
penetration of ions such as fluoride into dentin. Sodium fluoride (1.23% NaF) dissociates into
Na' and F~ ions, which are driven into the dentinal tubules by the electric field, where fluoride
reacts with calcium ions to form calcium fluoride (CakF:). This occludes tubules, reduces fluid

movement, and alleviates sensitivity [10,11].
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Laser therapy can reduce DH either by modulating nerve responses or occluding dentinal
tubules. Low-level diode lasers (810-980 nm) promote tertiary dentin formation through
photobiomodulation, whereas high-power lasers such as Nd:YAG (1064 nm) and Er:YAG
(2940 nm) produce thermal effects that melt peritubular dentin and create a glazed surface
[12,13]. Combining lasers with desensitizing agents may enhance efficacy, and refractory cases
may require restorative or periodontal interventions [14]. The present study aims to compare
the efficacy of 1.23% sodium fluoride gel application, iontophoresis, and diode laser therapy
in the management of dentinal hypersensitivity, thereby identifying the most effective clinical
modality for improving patient outcomes.

Materials and Methods:

Study design and ethical considerations:

A single blind randomized clinical trial was conducted in the Department of Periodontics,
GITAM Dental College and Hospital, Visakhapatnam. A total of 28 patients aged between 18
years and 45 years with hypersensitive teeth were included in this study. Twenty-eight patients
aged 18-45 years with dentinal hypersensitivity were included. The study adhered to the
Declaration of Helsinki (2013) and was approved by the Institutional Ethical Committee [IEC
Protocol Number: 78086061423] [15].

Sample size, randomization, and blinding:
The sample size for this study was determined using the G*Power software based on data from
a pilot study, with an alpha level of 0.05, an effect size (d) calculated from pilot results, and a
power level of 0.8. The analysis indicated that a minimum of 14 teeth per group was required.
Randomisation was performed by an independent dental student using a table of random
numbers. Each tooth was assigned a coded slip, unknown to the participant, and allocated to
one of the two study groups: Group | (Diode Laser) or Group Il (NaF lontophoresis). This was
a single-blind trial in which participants were unaware of the treatment they received. Blinding
was maintained using a sham laser guide beam for the iontophoresis group while the laser
device remained inactive [17] (Figure 1).
Inclusion Criteria:

e Age greater than 18 years.

« Presence of at least 20 natural teeth.

o Complaint of dental sensitivity.

e A minimum score of 3 on the VAS following air blast stimulation tests.
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o Presence of teeth with non-carious cervical lesions {(NSCL} and/or gingival recession.
[18].
Exclusion Criteria:
o Teeth exhibiting caries, cracks, pulpal inflammation, cervical restorations, broken
enamel, or undergoing fixed orthodontic treatment.
e Pain similar to cervical dentin hypersensitivity {(€BH) caused by other dental
conditions.
o History of desensitizing treatments (including toothpaste, blocking agents, or
bleaching) in the past six months.
e Pregnancy or lactation.
e Smoking habits.
e Poor diet with high consumption of sour and acidic foods [19].
Evaluation of pain and DH:
Pain was assessed using 10-point VAS and Verbal Rating Scale (VRS 0-5). Teeth were isolated
with cotton rolls and air blast (1 cm distance, 2 s, 40 psi) applied to cervical third [20,21].
Pain perception was assessed using a 10-point Visual Analogue Scale (VAS) and a Verbal
Rating Scale (VRS, 0-5). For VAS, patients marked their discomfort on a horizontal line
ranging from 0 (no pain) to 10 (worst pain). For VRS, patients categorized pain as “no pain,”
“mild,” “moderate,” “severe,” “very severe,” or “worst pain,” which was then recorded
numerically. To evaluate dentinal hypersensitivity, teeth were isolated using cotton rolls placed
mesially and distally to prevent false positives. An air blast test was performed using a dental
unit syringe directed at the cervical one-third of the tooth from a distance of 1 cm for 2 seconds

at 40 psi. Pain scores were recorded immediately using VAS and VRS (Figure 2).

Enrollment: Assessed for eligibility (n = 33)

l

Excluded (n = 2)
+ Not meeting inclusion criteria (n=2)
* Declined to participate (n= 1)

l

Randomised (n = 28 tecth)

I
[ ]

Allocated to Group 1 Allocated to Group I1
(Diode Laser) (NaF lontophoresis)
(n = 14 teeth) (n = 14 teeth)

| l

Received allocated intervention (n = 14) Received allocated intervention (n = 14)
Did not receive (n=10) Did not receive (n = 0)

| |

Analysed (n = 14) Analysed (n = 14)
Excluded from analysis (n = 0) Excluded from analysis (n = 0)

ENROLMENT

ALLOCATION

FOLLOWUP & ANALYSIS

Figure 1 : Consort flow chart |
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Figure 2 : Pain assessing scales

Treatment procedure:

Twenty-eight patients with dentinal hypersensitivity due to non-carious cervical lesions
(abrasion, attrition, erosion or abfraction) or periodontal disease were enrolled after written
informed consent. All participants received Phase | periodontal therapy comprising scaling and
root planing with personalised oral hygiene instructions. Patients were randomly allocated to
two treatment groups by block randomisation (block size = 4) using a computer-generated
sequence (Efird 2011) [22]. Allocation concealment was achieved with sequentially numbered,
opaque, sealed envelopes opened only at the time of assignment. The trial was reported in
accordance with the CONSORT 2010 Statement (Schulz et al. 2010) [23].

Group | — Diode Laser desensitization

Dentinal hypersensitivity was treated with a 980-nm diode laser (H1 Smart Soft Tissue Diode
Laser, Pioon Medical Technology Co., Ltd., China) operated in non-contact continuous mode
at 0.5 W (0.04 W/cm?). After isolation with cotton rolls (Hahnemann Laboratories, India), each
tooth received three 20-second exposures (energy density 4 J/cm? per spot; spot diameter 0.8
mm). Both operator and patient wore Pioon laser safety goggles, and all procedures were
performed in a designated laser workspace. Hypersensitivity was assessed using the Visual
Analog Scale (VAS) and Verbal Rating Scale (VRS) immediately after treatment and at 1-

week and 2-week follow-ups (Figure 3a).
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Figure 3: (a) Depict the Laser unit used, (b) shows the settings used and (c) shows the procedure
performing on patient whereas (d) depict the armamentarium used in iontophoresis and (e)

shows the method the placement of tray in patient.
Group Il — lontophoresis with Fluoride Gel

Dentinal hypersensitivity was treated with a dental iontophoresis device (Jonofluor® Praxis
Master, Dental Medical, Italy) using 1.23% acidulated phosphate fluoride (APF) gel (Zodenta,
India). After isolation and drying, a sponge tray with a thin layer of APF gel was placed on the
affected surfaces. Patients held the red-spiraled electrode while the black-spiraled electrode
was inserted into the tray. A 2.5 mA current was applied for 2 minutes, after which the tray and
electrodes were removed. Hypersensitivity was assessed using the Visual Analog Scale (VAS)
and Verbal Rating Scale (VRS) immediately after treatment and at 1-week and 2-week follow-
ups [24] (Figure 3b).

Statistical analysis:

Data were entered into Microsoft Excel and imported into the Statistical Package for the Social
Sciences (SPSS) version 23 for analysis (IBM Corp., Armonk, NY, USA) [25]. Qualitative
variables were presented as frequencies and percentages, and quantitative variables as means
+ standard deviations. Paired t-tests were performed to assess intra-group changes in mean
VAS scores from baseline to subsequent time points, and independent t-tests were performed
for inter-group comparisons at each time point. A p-value <0.05 was considered statistically

significant and <0.001 highly significant.

Results:

On intra-group comparison of Group | (Diode Laser), the mean VAS scores were 7.14 + 1.29
at baseline and remained 7.14 + 1.29 immediately post-treatment (p = 1.000). Significant
reductions occurred at 1 week (0.79 £ 1.12, p < 0.001) and 2 weeks (0.14 £ 0.36, p < 0.001)
post — operatively compared to baseline. Mean VRS scores were 3.29 + 0.61 at baseline,
unchanged immediately post-treatment (3.29 £ 0.61, p = 1.000), and decreased at 1 week (0.43
+0.76, p < 0.001) and 2 weeks (0.14 + 0.36, p < 0.001) post — operatively (Table 1 and 2).

On intra-group comparison of Group 11 (NaF lontophoresis), VAS scores decreased from 7.79
+ 0.89 at baseline to 5.64 + 1.01 immediately post-treatment (p < 0.001), 1.07 + 1.49 at 1 week
(p <0.001) and 0.93 + 1.27 at 2 weeks (p < 0.001) post — operatively. VRS scores decreased

https://lagranja.tel/ Volume 8-Issue 12 Page 47.



Granja Journal ISSN: 1390-8596

from 3.93 £ 0.73 at baseline to 2.21 £ 0.70 immediately post-treatment (p < 0.001), 0.64 £ 0.84
at 1 week (p < 0.001) and 0.57 £ 0.76 at 2 weeks (p < 0.001) post — operatively (Table 3 and
4),

On inter-group comparison, no significant difference in VAS scores was observed at baseline
(p =0.138). Immediately post-treatment, Group Il showed significantly lower VAS scores than
Group | (p = 0.002). At 1 week post — operative the groups were comparable (p = 0.572). At 2
weeks post — operatively Group | had lower VAS scores (p = 0.035). For VRS, baseline
difference was p = 0.018. Immediately post-treatment Group Il had lower VRS (p < 0.001). At
1 week post — operatively both groups were comparable (p = 0.485). At 2 weeks post —
operatively Group I had lower VRS (p = 0.067) (Graph 1 and 2).

Table 1 depict the comparison of mean Visual Analogue Scale in Group 1 at different

time intervals

Visual Analogue Scale Laser
Time intervals Desensitization (Group 1)

Mean £ SD Mean £ SD P-Value
Baseline Immediate post-| ;9,1 159  |714+1.29 1.0000#

operative
Baseline 1 Week 7.14 +1.29 0.79+1.12 <0.001*
Baseline 2 weeks 7.14 +1.29 0.14 +£0.36 <0.001*
Immediate POSt- | 4 \Week 714+129 | 0.79+1.12 <0.001*
operative
N _ *

Immediate POSt- | 5 \veeks 714+129 | 014+0.36 <0.001
operative
1 Week 2 weeks 0.79 +1.12 0.14 +0.36 <0.001~*

P<0.05 was considered statistically significant, #indicates non-significant, * indicate

significance, VAS- visual analogue scale, SD- standard deviation

Trend of Mean VAS Scores Between Groups at Different Time Points

p=0.138

VAS Score (Mean + SD)
IS »

N
T

p=0.002

Diode Laser

NaF lontophoresis

p=0.572

p=0.035

Baseline
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Figure Figure 4. VAS Comparison (Diode Laser vs NaF lontophoresis). Error bars represent

SD; p-values for inter-group comparisons annotated on the figure.

p = 0.018

Mean VRS Score

Mean VRS Scores at Different Time Intervals

p = <0.001

p = 0.485

Treatment Group
Diode Laser
NaF lontophoresis

p = 0.067

Baseline

Immediate Post-op

1 Week

2 Weeks

Time Point

Figure 5. VRS Comparison (Diode Laser vs NaF lontophoresis). Error bars represent SD; p-

values for inter-group comparisons annotated on the figure.

Table 2 Depict the comparison of Mean Verbal Rating Scale in Group 1 at different time

intervals

VRS Laser Desensitization
Time intervals (Group 1)

Mean + SD Mean + SD P-Value
Baseline Immediate  post- | 3594 051 |3.20+061 1.0000#

operative
Baseline 1 Week 3.29+0.61 |0.43+0.76 <0.001*
Baseline 2 weeks 3.29+0.61 0.14 +0.36 <0.001*
- _ *

Immediate  post- | 4 \yeai 329+061 | 043+0.76 <0.001
operative
Immediate  post- | , oot 3290+061 |0.14+036 <0.001%
operative
1 Week 2 weeks 0.43+£0.76 0.14 £ 0.36 0.2150#

P<0.05 was considered statistically significant, #indicates non-significant, * indicate

significance, VRS- verbal rating scale, SD- standard deviation, # indicates non-significant
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Table 3 Depict the Comparison of Mean Visual Analogue Scale in Group 2 at different

time intervals

Visual Analogue Scale
(lontophoresis-Group 2)
Mean £ SD Mean £ SD P-Value
Baseline Immediate post- | ;79 4 gg 5.64 +1.01 <0.001*
operative
Baseline 1 Week 7.79 +0.89 1.07 £ 1.49 <0.001*
Baseline 2 weeks 7.79+0.89 0.93+1.27 <0.001*
Immediate POSE- | 4 \week 564+101 | 1.07+1.49 <0.001*
operative
Immediate POS 15 \weeks 5.64 +1.01 0.93 +1.27 <0.001*
operative
1 Week 2 weeks 1.07+1.49 0.93+1.27 <0.001*

p<0.05 was considered statistically significant, #indicates non-significant, * indicate

significance, VAS-visual analogue scale

Table 4 Depict the comparison of Mean Verbal Rating Scale in Group 2 at different time

intervals

Verbal Rating Scale

(lontophoresis Group)

Mean £+ SD Mean + SD P-Value
Baseline Immediate  post-| 3934 073 | 221407 <0.001*

operative

Baseline 1 Week 3.93+0.73 0.64 +£0.84 <0.001*
Baseline 2 weeks 3.93+0.73 0.57+0.76 <0.001~*
Immediate  post- | | \yeop 221407 0.64 + 0.84 <0.001*
operatlve
Immediate  post- | , ooy 221+07 |057+076 <0.001*
operative
1 Week 2 weeks 064+084 |057+076 | <0001

p<0.05 was considered statistically significant, #indicates non-significant, * indicate

significance, Verbal Rating Scale

Discussion:

The present study compared two clinically relevant in-office modalities to determine their

relative efficacy and duration of effect in managing dentinal hypersensitivity. This study was

aimed to compare the effectiveness of diode laser and 1.23% APF gel iontophoresis in reducing
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dentinal hypersensitivity over a two-week period using the VAS & VRS scores. The baseline
VAS and VRS scores were comparable between the two groups, ensuring a uniform starting
point for intervention. The findings highlight differences in onset and persistence of
desensitizing effects between diode laser and NaF iontophoresis. Both diode laser therapy and
NaF iontophoresis effectively reduced dentinal hypersensitivity, yet the former achieves more
sustained reduction through photobiomodulation, and the latter provides faster immediate relief
via ionic deposition.

The present study evaluated the comparative efficacy of diode laser therapy versus 1.23%
acidulated phosphate fluoride (APF) gel iontophoresis in reducing dentinal hypersensitivity
over a two-week period, using both Visual Analog Scale (VAS) and Verbal Rating Scale (VRS)
scores. Baseline measurements were comparable between the two groups, providing a uniform
starting point for intervention. The results revealed notable differences in both the onset and
duration of desensitizing effects between the modalities. While both diode laser therapy and
NaF iontophoresis significantly reduced hypersensitivity, diode laser treatment conferred more
sustained relief, likely due to photobiomodulation, whereas NaF iontophoresis provided rapid

immediate relief through ionic deposition.

Intra-group analysis showed that diode laser (Group I) treatment did not significantly reduce
sensitivity immediately post-treatment, but a marked reduction was evident at 1 week and
further at 2 weeks, indicating a cumulative and progressive effect, likely due to
photobiomodulation, tertiary dentin formation or neural desensitization mechanisms [26, 27].
In contrast, NaF iontophoresis (Group 11 ) produced an immediate and significant reduction
in VAS and VRS scores, which persisted at 1 and 2 weeks, reflecting rapid tubule occlusion
by calcium fluoride formation [28, 29]. These findings are consistent with previous studies
reporting both laser therapy and fluoride-based iontophoresis as effective modalities for

dentinal hypersensitivity [30, 31].

Inter-group analysis showed that immediately post-treatment, NaF iontophoresis
achieved a greater reduction in sensitivity compared to diode laser. By 2 weeks, diode
laser demonstrated slightly lower VAS scores, while VRS scores were comparable
between groups, indicating equivalent long-term efficacy. These findings highlight the
immediate analgesic effect of NaF iontophoresis versus the progressive and sustained
effect of diode laser, reflecting their distinct mechanisms—rapid dentin tubule
occlusion with iontophoresis versus secondary dentin deposition and nerve

desensitization with laser therapy [32, 33]. The mechanisms underlying these effects are
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distinct. 1.23% Sodium fluoride iontophoresis facilitates the penetration of fluoride ions into
dentinal tubules, where they react with calcium to form calcium fluoride physically blocking
fluid movement and rapidly reducing sensitivity [29]. Diode laser therapy acts through
photobiomodulation, stimulating tertiary dentin formation and modulating nerve excitability,

producing a delayed yet sustained reduction in DH [34, 35].

Several studies have reported similar findings. Kumar et al. [3] observed significant reductions
in DH with both diode laser and NaF gel. Jalaluddin and Almalki [11] reported enhanced
immediate pain relief using iontophoresis, while Klinke et al. [26] demonstrated progressive
long-term efficacy of diode laser. Although direct comparative studies are limited, the present
study provides clinical evidence highlighting the differences in onset and duration of efficacy
between these interventions. The present study also emphasizes the importance of stepwise
management of DH. Initial home care measures should be encouraged, with in-office
interventions reserved for cases with persistent sensitivity. This approach enhances patient

compliance and overall treatment effectiveness [36, 37].

Limitations of this study include a relatively short follow-up period of 2 weeks and the sample
size restricted to 28 patients. Future studies should include longer follow-up durations and
larger cohorts to validate the sustained effectiveness and external validity of both modalities.
Additionally, while this study employed sham blinding for iontophoresis, complete double-

blinding was not feasible, which may influence patient-reported outcomes.

Clinical Relevance:

The combined use of VAS and VRS allowed for a comprehensive assessment of dentin
hypersensitivity, capturing both subjective and objective dimensions of pain. Patient-friendly
tools such as VRS supported improved patient engagement and understanding during
treatment. Both diode laser and iontophoresis provided effective, minimally invasive
management of hypersensitivity. The procedures were brief and well-tolerated, indicating their

feasibility in routine clinical practice.

Conclusion:

Sodium fluoride iontophoresis and diode laser therapy both effectively reduce dentinal
hypersensitivity. 1.23% NaF iontophoresis provides immediate relief, while diode laser offers

progressive and sustained improvement. These findings support the integration of either
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modality into a stepwise clinical management plan for DH, tailored to patient needs and

response.

Acknowledgements: Nil

References

1. Canadian Advisory Board on Dentin Hypersensitivity. Consensus-based recommendations for the diagnosis
and management of dentin hypersensitivity. J Can Dent Assoc. 2003;69(4):221-6.

2. Orchardson R, Gillam DG. Managing dentin hypersensitivity. J Am Dent Assoc. 2006;137(7):990-8.

3. Kumar PD, Rejula F, Nair MG. Comparative evaluation of diode laser, NaF iontophoresis and arginine-
containing toothpaste in the management of dentin hypersensitivity: a clinical study. Int J Dent Med Sci Res.
2022;4(2):457-63.

4. Brénnstrom M. Dentin sensitivity and pulp pain. In: Heys DR, editor. Oral Pain and Dentition. Edinburgh:
Churchill Livingstone; 1986. p. 21-49.

5. Gillam DG, Orchardson R. Advances in the treatment of root dentin sensitivity: mechanisms and treatment
principles. Endod Topics. 2006;13:13-33.

6. Zero DT. Etiology of dental erosion—extrinsic factors. Eur J Oral Sci. 1996;104(2):162—77.

7. Hume WR. Toothpastes, mouthwashes, and dentine hypersensitivity. Int Dent J. 1997;47(4 Suppl 1):323-31.
8. Pradeep AR, Agarwal E, Rao NS. Clinical evaluation of bioactive glass and fluoride-containing dentifrices in
the treatment of dentin hypersensitivity. J Periodontol. 2013;84(7):e97-104.

9. Hench LL. Bioceramics: from concept to clinic. J Am Ceram Soc. 1998;81(7):1705-28.

10. Brahmbhatt N, Bhavsar N, Sahayata V, Acharya A, Kshatriya P. A double-blind controlled trial comparing
three treatment modalities for dentin hypersensitivity. Med Oral Patol Oral Cir Bucal. 2012;17(3):e483-90.

11. Jalaluddin M, Almalki SA. Evaluation of the efficacy of three different treatment modalities in the
management of dentinal hypersensitivity: a comparative study. World J Dent. 2019;10(3):202-6.

12. Asnaashari M, Moeini M. Effectiveness of lasers in the treatment of dentin hypersensitivity. J Lasers Med Sci.
2013;4(1):1-7.

13. Gojkov-Vukeli¢ M, Hadzi¢ S, Zukanovi¢ A, Pasic E, Pavlic V. Application of diode laser in the treatment of
dentine hypersensitivity. Med Arch. 2016;70(6):466-9.

14. Davari AR, Ataei E, Assarzadeh H. Dentin hypersensitivity: etiology, diagnosis and treatment; a literature
review. J Dent (Shiraz). 2013;14(3):136-45.

15. World Medical Association. Declaration of Helsinki: Ethical Principles for Medical Research Involving
Human Subjects. JAMA. 2013;310(20):2191-4.

16. Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using G*Power 3.1: Tests for correlation
and regression analyses. Behav Res Methods. 2009;41:1149-60.

17. Al-Saleh A, Al-Kheraif AA, Al-Shalan TA. Methods for participant blinding in dental clinical trials. J Dent
Res Rev. 2018;5(2):60-65.

18. Litonjua LA, Andreana S, Bush PJ, et al. Prevalence and risk factors for dentin hypersensitivity in general
dental practices. J Am Dent Assoc. 2003;134(3):388-96.

19. Addy M. Dentine hypersensitivity: new perspectives on an old problem. Int Dent J. 2002;52:367-75.

https://lagranja.tel/ Volume 8-Issue 12 Page 53.



Granja Journal ISSN: 1390-8596

20. Holland GR, Narhi MN, Addy M, Gangarosa L, Orchardson R. Guidelines for the design and conduct of
clinical trials on dentine hypersensitivity. J Clin Periodontol. 1997;24:808-13.

21. Pashley DH. Dentin permeability and clinical measurement of dentinal hypersensitivity. Dent Clin North Am.
1990;34:29-47.

22. Efird J. Blocked randomization with randomly selected block sizes. Int J Environ Res Public Health.
2011;8(1):15-20. doi:10.3390/ijerph8010015.

23. Schulz KF, Altman DG, Moher D; for the CONSORT Group. CONSORT 2010 Statement: updated guidelines
for reporting parallel group randomized trials. BMJ. 2010;340:¢332. doi: 10.1097/A0G.0b013e3181d9d421.

24. Newman MG, Takei HH, Klokkevold PR, Carranza FA. Carranza's Clinical Periodontology. 13th ed. Elsevier;
2019.

25. IBM Corp. IBM SPSS Statistics for Windows, Version 23.0. Armonk, NY: IBM Corp; 2015.

26. Klinke T, Gernhardt CR. Diode laser therapy for dentinal hypersensitivity: protocol standardization. J Clin
Laser Med Surg. 2003;21:69-73.

27. Pashley DH, Galloway SE, Haywood VB. Sodium fluoride iontophoresis for dentin hypersensitivity. J Clin
Dent. 2000;11:61-64.

28. da Silva LP, Pacheco MT, de Oliveira JA, et al. Diode laser for dentin hypersensitivity: a systematic review.
Lasers Med Sci. 2019;34(6):1127-36.

29. Kimura Y, Wilder-Smith P, Matsumoto K. Photobiomodulation effects of low-level diode laser on dentin
hypersensitivity. J Clin Laser Med Surg. 2014;32(2):95-101.

30. Brahmbhatt N, Bhavsar N, Sahayata V, et al. Comparative efficacy of three treatment modalities for dentin
hypersensitivity: a double-blind controlled trial. Med Oral Patol Oral Cir Bucal. 2012;17(3):e483-90.

31. Orchardson R, Gillam DG. Managing dentin hypersensitivity. J Am Dent Assoc. 2006;137(7):990-8.

32. Kumar PD, Rejula F, Nair MG. Comparative evaluation of diode laser, NaF iontophoresis and arginine-
containing toothpaste in the management of dentin hypersensitivity. Int J Dent Med Sci Res. 2022;4(2):457-63.
33. Asnaashari M, Moeini M. Effectiveness of lasers in the treatment of dentin hypersensitivity. J Lasers Med Sci.
2013;4(1):1-7.

34. Gojkov-Vukeli¢ M, et al. Application of diode laser in the treatment of dentine hypersensitivity. Med Arch.
2016;70(6):466-9.

35. Davari AR, Ataei E, Assarzadeh H. Dentin hypersensitivity: etiology, diagnosis, and treatment; a literature
review. J Dent (Shiraz). 2013;14(3):136-45.

36. Zero DT. Etiology of dental erosion—extrinsic factors. Eur J Oral Sci. 1996;104(2):162—77.

37. Hume WR. Toothpastes, mouthwashes, and dentine hypersensitivity. Int Dent J. 1997;47(4 Suppl 1):323-31.

https://lagranja.tel/ Volume 8-Issue 12 Page 54.



